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1 Preliminary Notes 
 

1.1 Proprietary Notice 
The information in this document is proprietary to Güralp Systems Limited and may 
be copied or distributed for educational and academic purposes but may not be used 
commercially without permission.  

Whilst every effort is made to ensure the accuracy, completeness and usefulness of 
the information in the document, neither Güralp Systems Limited nor any employee 
assumes responsibility or is liable for any incidental or consequential damages re-
sulting fr om the use of this document.  

1.2 Cautions and Notes 
Cautions and notes are displayed and defined as follows:  

 

 

1.3 Manuals and Software 
All manuals and software referred to in this document are available from the  Güralp 
Systems website: www.guralp.com  unless otherwise stated.  

1.4 Conventions 
Throughout this manual, examples are given of command -line interactions.  In these 
examples, a fixed -width typeface will be used:  

Example of the fixed - width typeface used.  

Commands that you are required to type will be shown in bold:  
Example of the fixed - width, bold typeface.  

Where data that you type may vary depending on your individual configuration, such 
as parameters to commands, these data are additionally shown in italics:  

Example of the fixed - width, bold, italic typeface.  

Putting these together into a single example:  
System prompt: user input with variable parameters  

2 System Overview 
Thank -you for purchasing a Güralp Minimus or Minimus+ digitiser.  

Caution:   A yellow triangle indicates a chance of damage to or failure of 
the equipment if the caution is not heeded.  

Note:  A blue circle indicates a procedural or advisory note.  

http://www.guralp.com/


Güralp Minimus  
and Minimus+    

MAN -MIN -0001 8   

This section describes the key components of a Minimus  system or Minimus+.  The 
Minimus  or Minimus+ unit is the main, standard product in the system; other compo-
nents and accessories are optional and can be purchased separately.  Please check 
your order confirmation to see which components were purchased with your system.  

The Minimus  has four fully -featured analogue input channels.  The Minimus+ is 
physically wider, with an additional analogue sensor input connector, and provides 
eight fully -featured analogue input channels.  Otherwise, the two units are very simi-
lar.  

 

2.1 Key features 

Å 24-bit, four -channel (  eight -channel) digitiser with nominal 2.44  µV/count 
sensitivity.  

Å Compact form, measuring just 134  × 99 × 45 mm (  134 × 139 × 45 mm) and 

weighing just 0.67  kg (  0.78 kg). 

Å Compatible with all analogue seismic sensors with a voltage output.  

Å Simultaneously accommodates one (  two) triaxial sensor(s), one (  two) 
infra -sound sensor(s) and a digital feed from a Radian post -hole or borehole 
instrument.  

Å Supports automatic Identification of I.P. addresses via Güralp Discovery soft-
ware and a cloud -based or organisational registry server.  

Å Remote instrument and data management via Discovery.  

Å Bluetooth Android app for installation integrity checking.  

Å Low -latency mode for Earthquake Early Warning (< 40  ms). 

Å Hot-swappable data storage with dual redundant microSD cards.  

Å GNSS time-synchronisation, compatible with Navstar (GPS), GLONASS, Galileo 
and BeiDou constellations.  PTP is available for when GNSS is impractical.  

2.2 Typical applications 
Å Earthquake Early Warning systems.  

Å Volcanology.  

Note:  In this document, the symbol  is used to identify information that 
relates only to the Minimus + and not to the Minimus .  All other information 
relates to both units, unless obviously contradicted by a clause containing  

 . 
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Å Multi -scale seismic networks.  

Å Structural health monitoring.  

Å Hydrocarbon exploration.  

Å Permanent reservoir monitoring.  

Å Induced seismicity detection.  

Å Explosion monitoring.  

3 System description 

3.1 Güralp Minimus digitiser 
The Güralp Minimus  is a combined digitiser and advanced communications unit.  
The Minimus  acquires data from Ц and allows direct control (where appropriate) of Ц 
connected analogue instruments ( e.g. Güralp Fortis, 3 -series, 5-series, 40T and 6T sen-
sors) and digital instruments ( e.g. the Güralp Radian).  

 

The Güralp Minimus  functions as the Surface Interface Unit (SIU) for Radian post -
hole instruments in shallow (<100 metres).  

 The Minimus+ features an additional analogue sensor connector:  
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A full description of the operation, control and configuration of the Güralp Radian in-
strument via the Minimus  is not within the scope of this manual; please refer instead 
to the Radian manual, MAN -RAD-0001.   

 

3.1.1 LED indicator 
The Minimus  has an LED indicator on the upper surface, which provides status and 
configuration information.  

Å  
Flashing white rapidly : This occurs from power -up until the 1  kHz clock is set and 
typically lasts for a period of two to three seconds.  

Å  
No flashing : This occurs during the boot -up and initialization stages and typi-
cally lasts for a period of twenty to thirty seconds.  

Å  
One quick red flash followed by a one second pause : the removable microSD card is 
present in the Minimus атġƦƈġżřüőтƀőŠƈЎтĖƍƈтřŠтĴĽƦġĝтŗĽėżŠ¾?тėüżĝтĽƀтŹżġƀġřƈтĽřƀĽĝġтƈĺġт
Minimus . 

Å  
Two quick red flashes followed by a one second pause : the fixed microSD card is pre-
sent inside the Minimus  but no removable microSD card is present in the Minimus ат
externally -accessible slot.  

Å  
Three quick red flashes following by a one second pause : both microSD cards are 
present but either the GNSS receiver is disconnected or the GNSS lock is not suffi-
ciently accurate.  

Caution:   Analogue sensors with true floating outputs connected to the 
must have their outputs ground -referenced using a >100  ŎΥтżġƀĽƀƈŠżЍ 

https://www.guralp.com/documents/html/MAN-RAD-0001/
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Å  
A green flash every four seconds : this is the standard operating heartbeat.  GNSS and 
both internal & external microSD cards are present, which indicates that the Minimus  
can be successfully deployed and left to record data.  

 

Å  
1 blue flash : a trigger event has been detected.  

3.1.2 Bluetooth connectivity 
The Minimus  features Bluetooth connectivity, allowing sensor and state -of-health 
data to be monitored using the Güralp GüVü app (see Section  3.4 on page 19) on an An-
droid mobile phone or tablet.  

The Bluetooth can be disabled via software to save processor usage but the hardware 
module cannot be switched off. BLE (Bluetooth Low Energy) technology is used to 
minimise the power requirement.  The Bluetooth transmitter/receiver is in perma-
nent standby mode and always ready to receive a connection from a phone or tablet.  

See Chapter 7 on page 116 for further details on connecting to the Minimus  and its at-
tached sensors using a phone or tablet.  

3.1.3 Data storage 
The Minimus  uses microSD (non -volatile) memory technology to store seismic data 
locally.  The Minimus  features two such microSD cards in order to provide redun-
dancy; this helps to protect the recorded data in the unlikely event of any corruption 
or problem with the memory cards.  One card is internal and cannot be removed by 
the customer; the other is hot -swappable and easily accessible without any technical 
knowledge.  

The Minimus  is supplied with two microSD cards that are of equal storage capacity 
(e.g. two 64  GB cards). 

 

 

Starting from summer 2018, two designs of the card -holder for the removable card be-
came available.  The following two sections describe how to change the card in the 

Note:  ?ġŹġřĝĽřĵтŠřтƈĺġтĝĽĵĽƈĽƀġżаƀтżġėġřƈтĺĽƀƈŠżƧЎтĽƈтėüřтƈüŎġтƍŹтƈŠтƈġřт
minutes to reach this state after power -up. 

Note:  In order to ensure data integrity and security, Güralp only recommends 
the use of the supplied industrial -grade microSD cards.  

Caution:   When the external microSD card is removed, the internal card keeps 
recording data.  However, when the external card is re -connected, any data writ-
ten to the internal card while the removable card was absent will overwritten.  
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newer models ( section  3.1.3.1 on page 12) and the original models (section  3.1.3.2 on 
page 13). 

3.1.3.1 Primary (hot-swappable) microSD card ς new style 

The upper surface of the Minimus  has a waterproof screw -in card -holder that is 
sealed by an O-ring.  

To insert or replace a microSD card, proceed as follows:  

1. Rotate the card -holder in an anti -clockwise direction, unscrewing it from the 
body of the digitiser..  

 

 

Caution:   The card holder connects electrically to the Minimus  via a series of 
slip -rings which ride on metal fingers in the main body of the digitiser:  

 

It is very important that the slip -rings and the metal finger -contacts do not 
become damaged or tarnished.  Take care not to touch either part.  If a Mini-
mus  has had its card -holder removed, do not leave it exposed to the elements.  
If a card -holder is to be transported when it is not installed in a Minimus , en-
close it in a protective bag or covering so that it cannot be scratched or con-
taminated.  
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2. The microSD card is accessible via the slot in the side of the card -holder.  Us-
ing a pair of tweezers, first push the card in gently and then release the pres-
sure: the card will spring outwards a little.  It can now be grasped and with-
drawn.  

3. To insert a new card, line it up with the slot as shown and push it gently into 
place.  Once you feel the spring pressure, continue pushing until more re-
sistance is felt and then release the pressure: the card will lock into place.  

 

4. Finally, replace the cap and rotate clockwise until hand -tight.  Do not over -
tighten and do not use tools.  

3.1.3.2 Primary (hot-swappable) microSD card ς old style 

Early models of the Minimus  had a different arrangement.  The upper surface of the 
Minimus  had a waterproof screw -cap that is sealed by an O -ring.  This protects the 
microSD card slot from the environment.  

To insert or replace a microSD card in an older Minimus , proceed as follows:  

1. To reveal the microSD card slot, rotate the cap in an anti -clockwise direction.  
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2. The microSD card is now exposed.  

3. To make the microSD card slot available, use your finger to move the card car-
żĽġżтĽřтƈĺġтЭ}ŹġřЮтĝĽżġėƈĽŠřЏ 

 

4. Gently lift up the free end of the card carrier, which hinges at the other end, as 
shown:  
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5. You should now be able to insert/remove a microSD card.  The replacement 
should be positioned so that the gold contacts on the microSD card will be fac-
ing downwards when the carrier is hinged back down.  

 

6. ·ƍƀĺтƈĺġтĺĽřĵġĝтėüżżĽġżтĴĽżŗőƧтĝŠơřтüřĝтƀőĽĝġтĽƈтĽřтƈĺġтЭo}9mЮтĝĽżġėƈĽŠřЏ 

 

7. Finally, replace the cap and rotate clockwise until hand -tight.  Do not over -
tighten and do not use tools.  

 

Note:  In order to ensure data integrity and security, Güralp only recommends 
the use of the supplied industrial -grade microSD cards.  
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3.1.3.3 Internal (back-up) microSD card 

The second microSD card is factory -installed in a slot inside the Minimus . 

 

3.1.4 Web interface 
The Minimus  contains on -board firmware that presents monitoring and configura-
ƈĽŠřтĽřƈġżĴüėġƀЍттÆĺġƀġтüżġтüėėġƀƀĽĖőġтƈĺżŠƍĵĺтVƑżüőŹаƀт?ĽƀėŠƠġżƧтƀŠĴƈơüżġ or, with the 
built -in web server, via Discovery's browser interface or any standards -conformant 
web browser.  

 

The web interface allows a number of instrument monitoring, control and configura-
tion options:  

Caution:   When the external microSD card is removed, the internal card keeps 

recording data, unless stopped using the  button (see Section ).  
However, when the external card is re -connected, any data written to the in-
ternal card while the removable card was absent will overwritten.  

Caution:   The internal microSD card is not accessible by the user.  Attempts 
to remove or replace it will void the Minimus атơüżżüřƈƧЍ 
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Å Sensor readings and instrument State -of-Health  

Å Network configuration and authentication  

Å Sensor, timing, and station configuration/information  

Å Remote data -streaming configuration  

Å Local data -storage configuration  

Please refer to Chapter  5 on page 32 for full usage instructions.  

3.2 Accessory package 
3.2.1 Ethernet cable 

The Ethernet connector allows use of 10BASE -T, 100BASE-T or 1000BASE-T networks.  
The cable that connects to the Minimus  has a metal cover which is IP68 -rated and 
ensures consistent connections in harsh installation environments.  At the other end 
of the blue Ethernet cable, there is a standard 8P8C modular jack  (often incorrectly 
called an RJ45) for attachment to all comm on networking devices ( e.g. PC, laptop, 
router, switch, modem etc.).  

Please see section  for the pin -out and further details.  

3.2.2 Compact GNSS receiver and cable 
The Minimus  is supplied with a new -generation compact GNSS re-
ceiver with an in -built antenna that supports the GPS (Navstar), 
GLONASS, BeiDou and Galileo satellite constellations.  

The receiver comes with a black RS -422 cable that has an over -
moulded 14 -way LEMO connector.  LEMO connectors use an innova-
tive latching mechanism which is different to the bayonet connect-
ors used elsewhere.  To mate, simply line up the red marks Ц one on 
the chassis and one on the free connector Ц and gently push the con-
nector into place until they latch together with a click.  To disconnect 
(un -mate), grasp the outer sleeve of the connector and pull gently.  
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Please see section   for pin -out details.  

3.2.3 Power cable 
The Minimus  comes with a dedicated power cable with a standard military -specifica-
tion bayonet connector on one end and bare ends at the other.  

 

Please see section  for the pin -out details.  

 

3.2.4 Diagnostic GNSS to Serial cable adapter 
The Minimus  comes with an adapter to connect the GNSS LEMO connector to a fe-
male nine -pin D -subminiature connector (DE9f), which can be used with a standard 
serial port to allow diagnosis and debugging of the Minimus  using a serial terminal 
emulator (see section  ). 

 

A serial -to-USB converter (not supplied) may need to be used to connect to PCs or lap-
ƈŠŹƀтƈĺüƈтĝŠřаƈтĺüƠġтüтřĽřġ-pin serial connector.  Please see section   for full pin -out 
details.  

3.3 Güralp Discovery software 
Güralp Discovery is a software application for seismometer configuration and control, 
state-of-health monitoring, and waveform viewing and acquisition.  

Caution:  Do not twist the connector or use any tools.  

 

Note:  The Minimus  does not use a grey/blue combined power/data cable, 
as used with many other Güralp products.  

Caution:  We recommend fitting an in -line 3.5 A anti -surge fuse in the posi-
tive power lead to protect the external wiring of the installation.  

Note:  This facility should rarely be required.  It is primarily intended for 
use by the Güralp Support Team to help diagnose any problems with the 
Minimus  that may be experienced by the user.  
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An important benefit of Discovery is that it allows the user to identify the instru-
ŗġřƈƀат^Ѝ·ЍтüĝĝżġƀƀġƀтŠřтüтo wтŠżтƠĽüтüтėőŠƍĝ-based or organisational registry server 
without the need for static I.P. addresses at the stations.  

Discovery also provides simple, convenient instrument and data management with 
access to hardware State -of-Health (SoH), data streaming; GNSS location; response 
and calibration data.  

Discovery can download Minimus  firmware from the Internet and remotely install it 
onto any connected Minimus  digitisers.  

3.4 Güralp GüVü Android and iOS app 
For added confidence during deployments in the field, Güralp GüVü, a Bluetooth App, 
displays waveforms, orientation, temperature and humidity data for instant checking 
of installation integrity.  

Please refer to section   for installation and usage instructions.  
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4 Getting started 

4.1 System set-up 
Güralp highly recommends exploring and gaining familiarity with the Minimus  in-
side your lab before installation in an outdoors environment.  

A typical set -up for the Minimus  connected to an analogue sensor (including an op-
tional digital Radian Post -hole instrument) is shown in the figure below:  
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To get started, connect the cables as shown in the figure above and as described in 
section  3.2 on page 17 (and, optionally, Section 4.3 of the Radian manual, MAN -RAD-
0001). 

Power up the Minimus  using a power supply with a DC output of between 10 and 36 
Volts.  We recommend fitting an in -line 3.5 A anti -surge fuse in the positive power 
lead to protect the external wiring of the installation.  The Minimus  will, in turn, pro-
vide power to all connected instruments.  

 

If the Minimus  is directly connected to a laptop or PC using the blue Ethernet cable, 
make sure that the laptop or PC is configured to obtain an I.P. address automatically.  
More details on how to correctly configure the connection using APIPA (Automatic 
Private I.P. Ad dressing) are in section  . 

4.2 Güralp Discovery software installation 
To view live waveforms, and to control and configure the Minimus  and connected 
sensors, you will need to use Güralp Discovery software.  

Caution:   Observe the correct polarity when connecting the power supply.  
The red lead (from pin B) must be connected to the positive terminal , typi-
cally labelled  Э+ЮЎтüřĝтƈĺġтblack  lead (from pin A) must be connected to the 
negative terminal , typically labelled  Э-ЮЍтт řтĽřėŠżżġėƈтėŠřřġėƈĽŠřтżĽƀŎƀтĝġФ
stroying the digitiser, the power supply and any connected instruments.  

https://www.guralp.com/documents/html/MAN-RAD-0001/
https://www.guralp.com/documents/html/MAN-RAD-0001/
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Visit www.guralp.com/sw/download -discovery.shtml  for links for all available plat-
forms (currently Windows 32 -bit and 64 -bit, macOS 64-bit and Linux 64 -bit).  

Download the installer appropriate for your architecture and operating system, run 
the installer and follow the instructions on screen.  (Full details of installation and 
upgrading are in section   

 

Under Windows, the first time that you start Discovery, Windows may ask you to 
specify how you wish Discovery to interact with the Windows Firewall.  Because Dis-
covery requires network communication in order to function, it is important that you 
understand  the options available.  

The following screen is displayed:  

 

The screen provides three check -boxes which indicate whether Discovery can com-
ŗƍřĽėüƈġтơĽƈĺтřġƈơŠżŎġĝтĝġƠĽėġƀтĽřтƈĺġтЭ?ŠŗüĽřЮтŹżŠĴĽőġЎтƈĺġтЭ·żĽƠüƈġЮтŹżŠĴĽőġтŠżтƈĺġт
Э·ƍĖőĽėЮтŹżŠĴĽőġЍттО·żŠĴĽőġƀтüżġтüőƀŠтŎřŠơřтüƀтЭřġƈơŠżŎтőŠėüƈĽŠřƀЮЍП 

ÆĺġтЭ?ŠŗüĽřЮтŹżŠĴĽőġтüŹŹőĽġƀтƈŠтřġƈơŠżŎƀтơĺġżġтƈĺġтĺŠƀƈтƀƧƀƈġŗтėüřтüƍƈĺġřƈĽėüƈġтƈŠтüт
ĝŠŗüĽřтėŠřƈżŠőőġżЍтÆĺġтЭ·żĽƠüƈġЮтŹżŠĴĽőġтĽƀтüтƍƀġż-assigned profile and is used to desig-
řüƈġтŹżĽƠüƈġтŠżтĺŠŗġтřġƈơŠżŎƀЍттÆĺġтĝġĴüƍőƈтŹżŠĴĽőġтĽƀтƈĺġтЭ·ƍĖőĽėЮтŹżŠĴĽőġЎтơĺĽėĺтis 
used to designate public networks such as Wi -Fi hotspots at coffee shops, airports, 
and other locations.  

Note:  Windows users may have to reconfigure the Windows FireWall in order 
to allow Discovery to communicate properly.  Please see section  for full details.  
Brief instructions are below.  

http://www.guralp.com/sw/download-discovery.shtml
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For a more complete discussion of this topic, please see www.tenforums.com/tutori-
als/6815-network -location -set-private -public -windows -10-a.html  or your Windows 
documentation.  

Once you have specified your firewall preferences, Discovery displays a main window 
which normally shows a list of both locally and remotely connected instruments.  If 
you close this main window, Discovery will quit.  

?ĽƀėŠƠġżƧтơĽőőтĽřĽƈĽüőőƧтЭőĽƀƈġřЮтĴŠżтėŠřřġėƈġĝтĽřƀƈżƍŗġřƈƀтŠřтƧŠƍżтőŠėüőтřġƈơŠżŎЍтт

This mode can be refreshed by clicking the  button or by pressing the 

short -cut keys + .  These features are identified below:  

 

You can add instruments to the list by right -clicking in the blank area and selecting 
"Add device" or choosing this option from the Edit menu:  

 

http://www.tenforums.com/tutorials/6815-network-location-set-private-public-windows-10-a.html
http://www.tenforums.com/tutorials/6815-network-location-set-private-public-windows-10-a.html
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The following dialogue is displayed:  

 

Enter the I.P. address of the Minimus  (or other device, such as Güralp Affinity) to be 

added and click the  button.  The newly added device will appear in the 
device list.  

 

You can choose which information is shown for each device in the main window.  
You can select which columns to display Ц and hide unwanted ones Ц by clicking on 
ж¾ĺŠơЮтĴżŠŗтƈĺġтжWindow " menu.  

 

ÆĺġтЭ¾ƈüƈƍƀЮтėŠőƍŗřтĽƀтėŠŗŹŠƀġĝтŠĴтƈĺżġġтĽėŠřƀтƈĺüƈтżġŹżġƀġřƈтƈĺġтMinimus  connec-
tivity status (whether Minimus  is reachable/active or not), timing status (GNSS or 
PTP) and storage status (primary/secondary) respectively.  

Note:  The newly added device will be removed from the list and not automati-
cally re -added if a local network scan is performed.  
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Hovering the mouse over any of these three icons will display tool -tips giving a brief 
description of the status including, for the timing indicator, details of which timing 
subsystems are operating:  

 

Within Discovery, internal and connected sensors are referred to as follows:  

Sensor Minimus  
designation  

 Minimus+  
designation  

All internal sensors  Sensor 0  Sensor 0  

First analogue sensor  Sensor 0  Sensor 0  

 Second analogue sensor  n/a  Sensor 1  

First Radian (digital sensor)  Sensor 1  Sensor 2  

Second Radian (digital sensor)  Sensor 2  Sensor 3  

Third Radian (digital sensor)  Sensor 3  Sensor 4  

Б Б Б 

Last Radian (digital sensor)  Sensor 8  Sensor 8  

 

4.3 Viewing waveforms and system state-of-health 
Waveform data recorded by the Minimus атĽřƈġżřüőтƀġřƀŠżƀтüřĝтŠƈĺġżтėŠřřġėƈġĝтƀġřФ
sors can be viewed using several methods, which are described in the following sec-
tions.  

4.3.1 ¦ǎƛƴƎ 5ƛǎŎƻǾŜǊȅΩǎ ά[ƛǾŜ ±ƛŜǿέ ǿƛƴŘƻǿ 

4.3.1.1 Main features 
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Discovery offers a versatile live waveform/data viewer.  To open the Viewer, in Dis-
ėŠƠġżƧаƀтŗüĽřтơĽřĝŠơЎтƀġőġėƈтüřтĽřƀƈżƍŗġřƈтüřĝЎтĴżŠŗтƈĺġтWindow  tab in the toolbar, 
ƀġőġėƈтЭoĽƠġтÞĽġơЮЍ 

The menu will then present three options for data streaming:  

Å GDI and GCF channels 

Å GDI only 

Å GCF only 

The GCF option uses the Scream! Protocol to stream data in GCF packets of, typically, 
250, 500 or 1,000 samples.  The GDI protocol streams data sample -by-sample and also 
allows the sending of each instrument's calibration parameters so that data can be 
expressed in terms of physical units rather than digitiser counts.  

VƑżüőŹтżġėŠŗŗġřĝƀтƍƀĽřĵтƈĺġтЭV?^тŠřőƧЮтŠŹƈĽŠřтĴŠżтơüƠġĴŠżŗтƠĽġơĽřĵЍ 

The main features of Ц and the key buttons within Ц the Live View window are 
shown in the following screen -shot.  Basic amplitude and time zoom functions are 
given in the Window zoom controls panel and streams can be easily added to or re-
moved from the win dow by using the check -boxes in the left panel.  

 

The channels are divided in groups with different hierarchical importance.  The most 
important are the velocity/acceleration channels with higher sample rates: these be-
long to group 1.  The least important belong to group 6, which includes humidity, tem-
perature, clock diagnostics etc.  When the live view is launched, only the channels in 
group 1 are selected.  It is possible to change this setting by selecting a different group 
řƍŗĖġżтĴżŠŗтƈĺġтЭ¾ġőġėƈтĵżŠƍŹтƍŹтƈŠЮтĖŠƦтüƈтƈĺġтĖŠƈƈŠŗтŠĴтƈĺġтėĺüřřġőтőĽƀƈЍ 
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When only few channels are selected for viewing, the channel name labels also show 
data statistics, including the maximum, minimum and average amplitudes in physi-
cal units.  

If too many channels are in view for this information to be visible, you can left -click 
on a label and the label and trace will then expand to half the height of the screen, re-
vealing these statistics.  The other channels will be compressed into the remain ing 
space.  Another left -click on the same channel will return the window to normal.  Al-
ternatively, a left -click on a different channel will shrink the original one and expand 
the newly -selected one. 

By selecting and dragging the mouse over a window of waveform data, the viewer 
will display similar statistics for the data within the selected window.  When a win-

dow of data is selected, use the  key to subtract the ADC offset from the maxi-

mum, minimum and average values.  Use the  key to calculate the integral of 
the selected data.  By right -clicking on the window, you can perform advanced analy-
sis on the data, including plotting power spectral density graphs (PSDs), spectrograms 
and discrete Fourier transforms (DFTs), as shown bel ow: 
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4.3.1.2 Window control short-cuts 

You can change the display of the waveforms with based on a combination of key-
strokes and mouse -wheel scrolling (or track - / touch -pad scrolling on a laptop).  

These commands are shown in the table below:  

Command  Window control  

Amplitude control  

 
Increase/decrease amplitude of all traces  

 + hover cursor over channel label  
Increase/decrease amplitude of individual 
trace  

 +  + hover cursor over channel 
label  

Shift individual trace offset up/down  

Time control  

 +  Pan time -scale right/left  

 +  
Zoom time -scale in/out  

Trace focus  

 on trace label  Focus on individual trace  

Trace selection  

 + hover cursor over on individual 
trace / trace label  

Remove / de -select trace from Viewer win-
dow  

Details control  

 + hover cursor over on individual 
trace / trace label  

Reset the maximum and minimum values to 
the average value of the selected data  

4.3.1.3 GDI connection settings 

The GDI protocol allows a receiver, such as Discovery, to select which channels to re-
ėġĽƠġтĖƧтƍƀġтŠĴтüтЭėĺüřřġőтƀƍĖƀėżĽŹƈĽŠřтőĽƀƈЮЍттThis feature can be useful in cases 
where the connection between Minimus  and Discovery has limited bandwidth.  To 
subscribe to specific channels, right -ėőĽėŎтŠřтüтĝĽĵĽƈĽƀġżтĽřт?ĽƀėŠƠġżƧаƀтŗüĽřтơĽřĝŠơт
üřĝтƀġőġėƈтЭV?^т9ŠřĴĽĵƍżüƈĽŠřЮтĴżŠŗтƈĺġтėŠřƈġƦƈтŗġřƍЍ 
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ÆĺġтżġƀƍőƈĽřĵтơĽřĝŠơтĺüƀтƈơŠтƠġżƧтƀĽŗĽőüżтƈüĖƀЍттÆĺġтЭ¾ƍĖƀėżĽŹƈĽŠřтėŠřĴĽĵƍżüƈĽŠřЮт
ƈüĖтżġĴġżƀтƈŠтėĺüřřġőƀтƀġőġėƈġĝтĴŠżтƈżüřƀŗĽƀƀĽŠřтüřĝтƈĺġтЭ¾ƈŠżüĵġтėŠřĴĽĵƍżüƈĽŠřЮтƈüĖт
affects which channels are selected for recording.  

Click on the  button to connect to the Minimus  GDI server. 

By default, Discovery subscribes to all channels.  To alter this behaviour, change the 
radio -ĖƍƈƈŠřтĴżŠŗтЭ ƍƈŠŗüƈĽėüőőƧтƀƍĖƀėżĽĖġтƈŠтüőőтüƠüĽőüĖőġтėĺüřřġőƀЮтƈŠтЭËƀġтƀƍĖФ
ƀėżĽŹƈĽŠřтőĽƀƈЮЍтт^řтƀƍĖƀėżĽŹƈĽŠřтőĽƀƈтŗŠĝġЎтƈĺġтėĺüřřġőƀтĽřтƈĺġтőĽƀƈтŠřтƈĺġтőġĴƈ-hand side 
are those to which  Discovery subscribes.  All available channels are listed on the 
right -hand side.  

 

Channels can be moved between lists Ц i.e. switched between being subscribed and 
being unsubscribed Ц by using the arrow buttons on the middle:  

 
Subscribe to all channels shown in the Available  channels  list  
 

 
Subscribe to all selected channels in the Available channels  list  

 
Unsubscribe from all selected channels in the Subscribed  channels  
list  

 
Unsubscribe from all channels in the Subscribed  channels  list  
 

 

4.3.1.4 Backfill from microSD card 

Gaps in the waveforms due to network disconnections can be backfilled by request-
ing missing data to the local storage.  
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^řтƈĺġт?ĽƀėŠƠġżƧтV?^тЭoĽƠġтÞĽġơЮЎтĺĽĵĺőĽĵĺƈтƈĺġтŹŠżƈĽŠřтŠĴтĝüƈüтĽřėőƍĝĽřĵтƈĺġтĵüŹЎт
right -ėőĽėŎтüřĝтƀġőġėƈтЭºġŻƍġƀƈтĖüėŎĴĽőőЮЍ 

 

The gaps are backfilled automatically for all the streams selected, if the requested 
data is available in the microSD card.  

 

4.3.2 Using Scream! 
Data from the Minimus  and attached sensors can also be viewed and analysed using 
Güralp's Scream! Software.  

For full usage information on Scream!, please refer to the on -line Güralp manual 
MAN -SWA -0001. 

https://www.guralp.com/documents/html/MAN-SWA-0001/
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^řт¾ėżġüŗВаƀ Network Control window, add a UDP or TCP Server using the address re-
ŹŠżƈġĝтƍřĝġżтЭo wт ĝĝżġƀƀЮтĽřт?ĽƀėŠƠġżƧаƀтŗüĽřтwindow.  

 

Right -click on the newly -added server and select GCFSEND:B (or Connect ) from the 
context menu.  This sends a command to the Minimus  to start data transmission.  
Once the GCFSEND:B (or Connect ) command has been issued, the instruments and 
ƈĺġĽżтüƀƀŠėĽüƈġĝтƀƈżġüŗƀтƀĺŠƍőĝтĖġĵĽřтƈŠтüŹŹġüżтĽřт¾ėżġüŗВаƀтŗüĽřтơĽřĝŠơЍ 

 

To configure the Minimus , double-click on its entry to open its web page.  

 

Note:  If stream recording is enabled, make sure that the file -name format in 
Scream! (on the Files tab of the FileŸSetup dialogue) is set to  

YYYY\ YYYYMM\ YYYYMMDD\ I_A_YYYYMMDD_HHNN 

in order to prevent file names conflicting.  More information can be found in 
Scream! manual MAN -SWA -0001 available on the Güralp website.  

https://www.guralp.com/documents/html/MAN-SWA-0001/


Güralp Minimus  
and Minimus+    

MAN -MIN -0001 32   

5 System configuration 
System configuration, control and configuration tools are available by selecting an 
instrument in Discovery, right -ėőĽėŎĽřĵтĽƈƀтġřƈżƧтüřĝтƀġőġėƈĽřĵтЭÞĽġơтßġĖт·üĵġЮЍтт őФ
ternatively, the web interface can be viewed by navigating to the LAN or WAN ad-
dress of the instrument from any common web browser.  

 

5.1 Web Page login 
The web interface can be protected by username and password.  There are two levels 
of access to the web page: normal user and administrator.  

If the login is required, the web interface will initially show a status display only.  

 

Note: Some changes in the settings require a system reboot to be applied.  This is 
notified on the top right of the Minimus  web page with the message Reboot Re-
quired . It is suggested to perform all the modifications and reboot the Minimus  

when the configuration is completed clicking on any of the  but-
tons.  
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9őĽėŎĽřĵтŠřтЭoŠĵĽřЮтŠŹġřƀтüőőŠơƀтƈŠтƈƧŹġтĽřтƈĺġтƍƀġż-name and password to access the 
content of the web page.  

 

Logging in with normal user account unlocks only basics configuration and control 
features in order to prevent any advanced settings to be modified.  The default user -
name for normal user login is user  and password of user . 

Logging in with the administrator account unlocks all the configuration and control 
features available in the Minimus  web page.  The default username for administrator 
user login is admin and password of admin. 

}řėġтőŠĵĵġĝтĽřЎтƈĺġтЭßġĖтoŠĵĽřЮтĝżŠŹ-down menu in the Network tab allows to disa-
ble the request of login every time the web page is accessed.  The username and pass-
ơŠżĝтĴŠżтĖŠƈĺтřŠżŗüőтƍƀġżтüřĝтüĝŗĽřĽƀƈżüƈŠżтőŠĵĽřтüżġтėŠřĴĽĵƍżüĖőġтĽřтƈĺġтЭwġƈơŠżŎЮт
tab. 

 

5.2 System status 
ÆĺġтЭ¾ƈüƈƍƀЮтƈüĖтŠĴтƈĺġтơġĖтĖżŠơƀġżтĽřƈġżĴüėġтŹżŠƠĽĝġƀтƀƈüƈġ-of-health information 
about the Minimus  and connected instruments.  These parameters are described as 
follows:  

Å Host name :  the serial number and model of the device;  

Å Host label :  the customisable name of the Minimus  system;  

Å System type :  the name of the connected digitiser, e.g. ЭMinimus ЮА 
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Å Product type :  the type of the connected digitiser, e.g. ЭMinimus ЮА 

Å Serial number :  the serial number of the Minimus ; 

Å Firmware version : the DIG firmware version running on the Minimus ; 

Å IPv4 address:  the static or Dynamic LAN I.P. address of the Minimus ; 

Å SEED network and station : Network and Station SEED codes of the Minimus ; 

Å Digitiser temperature , humidity , Input voltage  and PoE voltage (  Minimus+ 
only):  the internal temperature and humidity of the Minimus ; input voltage 

supplied and optional PoE voltage (  Minimus+ only) supplied to the Mini-
mus ; 

Å System time : the current internal system date and time;  

Å Uptime : the time the Minimus  has been running since the last reboot;  

Å ETH status : the number of total active TCP connection in use and connection 
used for data transmission;  

Å GNSS status, last GNSS time -stamp , last GNSS lock  time  since significant tim-
ing drift or re -boot, GNSS stability  of the lock, horizontal dilution of precision  
(based on satellite coverage), GNSS PPS status, GNSS NMEA stream , GNSS 
lock state  (2-D or 3-D), number of satellites  used and in view;  

Å Latitude , longitude  and altitude  of the system, as provided by the GNSS re-
ceiver;  

Å PTP state ,  last PTP time -stamp , last PTP lock time since significant timing 
drift or re -boot, PTP stability in time accuracy,  master IPv4 address (I.P. ad-
dress of the PTP master), master clock class and accuracy , master time 
source , network path delay , network jitter estimate (quality indicator in ns), 
network outliers ; 

Å MicroSD card recording status , total storage capacity , used storage space  and 
available storage space ; 

Å Number of instruments  connected; and  

Å Real-time sensor values  from the connected instruments.  

5.3 Station meta-data 
Discovery provides a number of flexible station meta -data inputs.  These are accessi-
ĖőġтĴżŠŗтƈĺġтЭ¾ġƈƍŹЮтƈüĖтŠĴтƈĺġтĽřƀƈżƍŗġřƈаƀтơġĖтŹüĵġЍ 

ЭLabelЮтüřĝтЭSite NameЮтüżġтƍƀġĝтĽřт?ĽƀėŠƠġżƧтŠřőƧтüřĝтüŹŹġüżƀтĽřтƈĺġтőĽƀƈтŠĴтĽřƀƈżƍФ
ments in the main window.  
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ЭStation Name ЮЎтЭNetwork Code Ютüżġтüőőтƀƈüřĝüżĝтŗġƈü-data header values used by the 
miniSEED file format, which will be included in locally -stored miniSEED files (see 
section 5.8.9 on page 47). 

5.4 Network configuration 
5.4.1 I.P. address and gateway 

By default, the Minimus  uses DHCP (Dynamic Host Configuration Protocol) to acquire 
its network configuration but static addressing can be used if required.  

ÆŠтėŠřĴĽĵƍżġтƀƈüƈĽėтüĝĝżġƀƀĽřĵЎтƠĽƀĽƈтƈĺġтЭwġƈơŠżŎЮтƈüĖтŠĴтƈĺġтĽřƀƈżƍŗġřƈаƀтơġĖтŹüĵġт
üřĝЎтƍřĝġżтЭ?[9·ЮЎтėĺüřĵġтƈĺġтŗŠĝġтĴżŠŗтЭCřüĖőġĝЮтƈŠтЭ?ĽƀüĖőġĝЮтĽřтƈĺġтĝżŠŹ-down 
menu.  In this mode, it is possible to specify the I.P. address, the Netmask and the ad-
dress of the Gateway (default router), as shown:  

 

Before any changes made here will take effect, the Minimus  must be re -booted.  To do 

this, click the  ĖƍƈƈŠřтŠřтƈĺġтЭ?üƈüтºġėŠżĝЮтƈüĖЍ  

 

Note:  By default, the static I.P. address assigned to each Minimus  is unique and 
derived from the specific serial number of the device.  These addresses are in 
the default network for link -local (APIPA) addresses: 169.254.0.0/16  (in CIDR 
notation).  

The first two octets of the address, therefore, are always 169.254 .  The third oc-
tet is the equal to the last two characters of the serial number interpreted as a 
hexadecimal number and then converted into base 10.  The forth octet is the 
equal to the next -to-last two digits of the serial number, also converted from 
hexadecimal into base 10.  

For example, if the serial number of the Minimus  is MIN -C555, the preassigned 
Static I.P. address will be 169.254. 85.197 , where  

Å MIN -C555  ᵼ "55" ᵼ (55)16. = (85)10 ᵼ 85  and  

Å MIN -C555  ᵼ "C5" ᵼ (C5)16 = (197)10 ᵼ 197  
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Network settings are also available in Discovery by right -clicking on the Minimus ' 
ġřƈżƧтĽřт?ĽƀėŠƠġżƧзƀтŗüĽřтơĽřĝŠơтüřĝтƀġőġėƈĽřĵтЭCĝĽƈтwġƈơŠżŎт ĝĝżġƀƀЮЍ 

 

5.4.2 NTP (Network Timing Protocol) configuration 

 

8ƧтĝġĴüƍőƈЎтƈĺġтwÆ·тƀġżƠġżтŠŹƈĽŠřтОőŠėüƈġĝтƍřĝġżтƈĺġтЭ¾ġƈƍŹЮтƈüĖтŠĴтƈĺġтĽřƀƈżƍŗġřƈаƀт
ơġĖтŹüĵġПтĽƀтƀġƈтƈŠтЭ·ŠŠőЮтơĺĽėĺтƍƀġƀтƈĺġтƠĽżƈƍüőтƀġżƠġżтŹŠŠőтpool.ntp.org .  This ac-
cesses a dynamic collection of networked computers that voluntarily provide moder-
ately accurate time via the NTP to clients worldwide.  

Alternatively, it is possible to specify the I.P. address of your preferred NTP server.  To 
ĝŠтƈĺĽƀЎтƀġőġėƈтƈĺġтЭ¾ƈüƈĽėЮтŠŹƈĽŠřтĴżŠŗтƈĺġтЭwÆ·тƀġżƠġżЮтĝżŠŹ-down menu, which acti-
ƠüƈġƀтƈĺġтЭwÆ·т^·т ĝĝżЮтƀġƈƈĽřĵЎтüřĝтġřƈġżтƈĺġт^Ѝ·ЍтüĝĝżġƀƀтŠĴтƧŠƍżтwÆ·тƀġżƠġżтĺere. 

 

5.5 GDI push (auto-connection) 
A Minimus  normally acts as a GDI server, where a client initiates a connection in or-
der to pull data from it.  This is the mechanism used when the GDI viewer in Discov-
ery is launched.  

Note:  Network Timing Protocol (NTP) is only used for setting the system's internal 
clock at boot -up, it is not used for sample timing .  See Section  5.10 for details about 
synchronising the sample clock.  

However: if neither GNSS nor PTP are available but NTP is locked and the sample 
clock's time is more than five seconds different from NTP's time, the sample clock 
will be adjusted (in a step -change) to NTP time.  



Güralp Minimus  
and Minimus+    

MAN -MIN -0001 37   

The "GDI auto-connection" feature enables the Minimus  to establish outgoing  net-
work connections in order to push  data to one or more remote clients, such as Plati-
num systems or an Earthworm system running the gdi2ew  plug -in.  

To configure an auto -connection, type either the I.P. address or the host -name of the 
target client,  a colon (':') and the port number ( e.g. 192.0.2.91:1566  or affin-

ity10.example.com:1566 ПЎтĽřƈŠтüřƧтŠĴтƈĺġтėŠřřġėƈĽŠřтĴĽġőĝƀтĽřтƈĺġтЭwġƈơŠżŎЮтƈüĖтŠĴт
the web page.  

 

When auto -connection from a Minimus  to a host is configured, the Minimus  will at-
tempt to open a connection to the host.  If it fails, it will re -try every 60 seconds.  A 
suitably configured host will accept the connection and the Minimus  will then nego-
tiate a link and start streaming data.   

If the connection drops, the Minimus  will attempt every 60 seconds to reconnect.  

 

5.6 QSCD 
The Minimus  can push data in QSCD format ( Quick Seismic Characteristic Data) to 
one or more clients, using outgoing network connections.  

To configure a connection, locate the QSCD section of the Network tab of the web 
page, as shown below.  Type either the I.P. address or the host -name of the target cli-
ġřƈтĽřƈŠтüřƧтŠĴтƈĺġтЭ¾ġżƠġżЮтĴĽġőĝƀЍттÆĺĽƀтơĽőőтŹƍƀĺтĝüƈüтƍƀĽřĵтË?·тŹŠżƈтϢϙϙϙЎтơĺĽėĺтĽƀт
the default.  If you wish to use a different port number, add a colon (':') and the port 
number to the end of the specification.  For example, 192.0.2.91:9876  or 
qscd.server.com:9876 . 

 

The Minimus  does not automatically send all data when using the QSCD protocol.  
Channels to be transmitted must be selected (in Z/N/E triplets) and each channel 
passed through a QSCD transform.  See section  for details on how to configure this 
transform.  

ËƀġтƈĺġтЭ¹¾9?тėŠĝġтƀġřƀŠżЮтĝżŠŹ-down menu to select the sensor and assign the de-
sired QSCD code. 

Note:  The default port number for a GDI -link receiver is 1566.  Push servers will 
normally connect to this port.  The default port number for a GDI -link transmitter 
is 1565.  Receivers wishing to pull data will normally connect to this port.  See 
section  for a list of the network ports used by the Minimus . 
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5.7 Data storage 
The main panel of the "Data Record" tab in the web interface is shown here:  

 

This page allows to configure the recording channels for each of the connected in-
struments and sensors internal to the Minimus . 

The names and contents of each channel are described in section  

 

The drop -down box at the top -őġĴƈтŠĴтƈĺġтŹüĵġтřüŗġĝтЭ?ĽƀŹőüƧт¾ƈżġüŗƀЮтĴĽőƈġżƀтŠƍƈтƠĽƀФ
ĽĖőġтėĺüřřġőƀтüŗŠřĵт őőЎтCřüĖőġĝтüřĝт?ĽƀüĖőġĝЍттÆĺġтŠŹƈĽŠřтЭ ŹŹőƧтėŠřĴĽĵƍżüƈĽŠřтĴŠżт
ƈüŹтĵżŠƍŹƀЮтüƍƈŠŗüƈĽėüőőƧтüŹŹőƧтƈĺġтƀüŗġтėŠřĴĽĵƍżüƈĽŠřтƈŠтƈĺżġġтƀƈżġüŗƀтƈĺüƈтĖġőŠřĵт
to the same tap, e.g. S0SeisZA, S0SeisNA, S0SeisEA.  The drop-down box at the top -
żĽĵĺƈтŠĴтƈĺġтŹüĵġтřüŗġĝтЭ?ĽƀŹőüƧт}řт·üĵġЮтüőőŠơƀтƈŠтŗŠƠġтĴżŠŗтĝĽĴĴġżġřƈтĽřƀƈżƍŗġřƈƀЎт
e.g. Sensor 1. 

The page is divided in four columns:  

Note:  When changing a setting in the Minimus web page, ensure that you wait 
until the page refreshes before changing another setting.  This allows time for 
the previous change to take effect.  
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Å in the left -most column, drop -down boxes are available for each channel to 
either select a sample rate or to exclude the channel from streaming (by se-
őġėƈĽřĵтƈĺġтЭ?ĽƀüĖőġĝЮтŠŹƈĽŠřПЍтт őőтƀƈżġüŗĽřĵтėüřтĖġтƀƈŠŹŹġĝтĖƧтėőĽėŎĽřĵтƈĺġт

 button.  The same configuration can be applied to real -time 

transmission channels by clicking the  button.  The default 

channel configuration can be applied by clicking the  button.  

Å in second column from the left, drop -down boxes are available for each chan-
nel to enable/disable transforms and, once transform is enabled, to select the 
transform to apply . 

Å in third column from left, Location and Channel SEED codes can be config-
ured.  Cells are greyed out by default (default values applied) and they can be 
edited by clicking on the check -box; 

Å in most -right column contains links to the RESP files associated to each of the 
seismic channels  

Upon changing the sample rate, enabling a transform or changing Location and 
Channels codes, the Minimus  will need to be restarted for the changes to come into 

effect; this can be done by pressing the  button.  

During the reboot, the LEDs will flash, displaying the starting -up sequence (see Sec-
tion  ) and the instrument web page will display the following screen.  

 

Once the Minimus  has successfully restarted, the full web browser display and con-
trols will be available for use again.  

5.8 Storage 
5.8.1 Recording status 

MicroSD cards need to be specifically formatted to operate with the Minimus .  The 
cards shipped with the Minimus  and with Radian systems are supplied pre -format-
ted. 

Data are stored on the microSD cards in miniSEED format.  Each channel is saved as a 
series of 128 MiB files.  Instrument and station meta -data (e.g. instrument response, 
coordinates, compression type etc.) are stored in "Dataless SEED" format.  

The MicroSD card and data recording status can be monitored in the upper panel of 
ƈĺġтЭ¾ƈŠżüĵġЮтƈüĖЍ 
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The left -hand column provides details of the external (primary, removable) microSD 
card and the right -hand column shows the status of the internal (backup, fixed) card.  

 

Sections of this panel indicate the status of the following:  

Å Whether a card is inserted;  

Å Whether an inserted card is usable ( i.e. correctly formatted); and  

Å Whether the card is recording data.  

 

5.8.2 MicroSD card re-formatting 
The card re -formatting process fills the card with 128  MiB files containing zeros.  
Each file is given a temporary, place -holder name.  When data are written, these files 
are renamed and then over -written with data.  

ÆĺġżġтüżġтƈơŠтŗġƈĺŠĝƀтĴŠżтėüżĝтżġĴŠżŗüƈƈĽřĵЏтЭ¹ƍĽėŎтĴŠżŗüƈЮтüřĝтЭUƍőőтĴŠżŗüƈЮЍттÆĺġт
quick format mode should be used for pre -deployment tests ( e.g. stomp/huddle tests) 
to ensure that the instruments are operating properly.  This mode simply marks the 
existing files as empty without deleting their contents.  Full formatting should be 
used prior to a long -term deployment to ensure that all headers are i ncluded and files 
are fully clean before writing.  

The formatting process formats both fixed and removable cards, sequentially.  

 

Note: If the recording status of the cards is marked NOT RECORDING, 

clicking on  or  may solve the issue.  Note 
that the quick format simply moves the write -pointer to the beginning of 
the recording space, hence overwriting any existing data. The full format, 
in contrast, erases all the existing data (and can take several hours).  

Note: A series of tests separated only by quick formats can leave some files 
with residual data in them.  This is not normally a problem because a deploy-
ment will typically create data -sets longer than any test, over -writing any 
data remaining from the tests.  The miniSEED extractor utility described in 
section  5.9.3.1 on page 59 can be used to remove the residual data if they cause 
any problems.  



Güralp Minimus  
and Minimus+    

MAN -MIN -0001 41   

5.8.2.1 Quick format 

Ensure that the external microSD card is correctly inserted.  Click the  
ĖƍƈƈŠřтĽřтƈĺġтЭ¾ƈŠżüĵġЮтƈüĖЏтüтĝĽüőŠĵƍġтĖŠƦтơĽőőтüŹŹġüżтƈŠтėŠřĴĽżŗтƈĺġтĴŠżŗüƈƈĽřĵтŠŹġżФ

ation Ц click on    button to continue.  

 

ÆĺġтĽřƀƈżƍŗġřƈтơġĖтŹüĵġтơĽőőтżġĴżġƀĺтüřĝтżġƈƍżřтƈŠтƈĺġтЭ¾ƈüƈƍƀЮтƈüĖЍттÆĺġтżġĴŠżŗüƈФ
ting operation is now complete.  

5.8.2.2 Full format 

Ensure the external microSD card is correctly inserted.  Click the   but-
ƈŠřтĽřтƈĺġтЭ¾ƈŠżüĵġЮтƈüĖтüřĝтüтĝĽüőŠĵƍġтĖŠƦтơĽőőтüŹŹġüżтƈŠтėŠřĴĽżŗтƈĺġтĴŠżŗüƈƈĽřĵтŠŹġżФ
ation Ц click on  button to continue.  

 

The process takes several hours: check the status countdown indicators on the top -
żĽĵĺƈтŠĴтЭ¾ƈŠżüĵġЮтƈüĖЍ 

 

 

5.8.3 MicroSD card data flushing and unmounting 

The  button flushes data still in the buffer into the microSD card stor-
age.  Perform a flushing before downloading data from the Storage tab  or event table   

The  button flushes the data from the buffers into the microSD cards 
and interrupts the recording.   

 

Caution:   Do not remove or insert the external microSD card while formatting is 
taking place.  

Note: The recording only restarts if a new card is inserted in the slot and 
the instrument is rebooted, or if a quick -format (or full -format) is per-
formed.  
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The recording restarts if a new card is inserted in the slot or if a quick -format (or full -
format) is performed.  

5.8.4 Downloading recorded data 
ÆĺġтЭ¾ƈŠżüĵġЮтƈüĖтŠĴтƈĺġтơġĖтĖżŠơƀġżтĽřƈġżĴüėġтĝĽƀŹőüƧƀтƈĺġтŗĽřĽ¾CC?тĴĽőġƀтƀƈŠżġĝтŠřт
the microSD card:  

 

Clicking on the file from the list automatically starts a download using your brows-
er's standard mechanism:  
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Multiple files can be downloaded simultaneously by ticking the boxes on the left of 

each link and clicking on  button.  

The microSD cards are formatted with empty files which are filled with data as they 
become available.  The file -names are also changed when the files are written to.  Un-
ƈĽőтƈĺġƧтüżġтơżĽƈƈġřтƈŠЎтƈĺġƧтüżġтŗüżŎġĝтüƀтЭĺĽĝĝġřЮтĴĽőġƀЎтƀŠтƈĺüƈтĽƈтĽƀтġüƀĽġżтƈŠтƀġġ how 
many files contain data when looking at the contents of the card.  

5.8.5 Downloading data for specific time-intervals 
Data for a single stream spanning a specific time -interval can be downloaded from 
the Storage page of the web interface.  To do this, start by selecting the desired stream 
from the drop -down menu:  
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БтƈĺġřтƀġőġėƈтƈĺġтƀƈüżƈтüřĝтġřĝтĝüƈġƀтüřĝтƈĽŗġƀтƍƀĽřĵтƈĺġтŹŠŹ-up calendars:  

 

Lastly, click the  download button to initiate a file transfer using your 
browser's standard mechanism.  

 

5.8.6 Bulk data extraction via network 
Files stored on the SD card can be downloaded using HTTP. The example bash script 
below can be used from a Linu x PC or from the WSL shell on a Windows PC:  It ex-
tracts all files from the SD Card into a directory named after the date and the network 
address of the Minimus . 

#!/bin/bash  

# Invoke with one argument: the network  

# address of the Minimus  

set - x 

 

if [ "$#" - ne 1 ] ; then  

    echo "Usage: $(basename $0) network_address"  

    exit 1  

fi  

 

NET_ADDRESS=$1 

DATE=$(date -- iso - 8601)  

SAVEDIR = ${DATE}_${NET_ADDRESS}  

echo Saving to $SAVEDIR  

 

mkdir $SAVEDIR  

cd $SAVEDIR  

wget - rnp http://$NET_ADDRESS/tab9.html  

cd ..  

 

echo Done  

Note:  The pop -up calendars are not supported by Discovery's built -in 
browser.  The required dates can simply be typed in or the entire operation 
can be performed in an external web browser.  



Güralp Minimus  
and Minimus+    

MAN -MIN -0001 45   

5.8.7 Time based data extraction via network 
The example Python script below will extract seismic data from the SD card based on 
a specified time interval. This is similar to the FDSN data archive retrieval service: 
https://www.fdsn.org/webservices/fdsnws -dataselect -1.1.pdf   

Channel names are as given on the "Recording" tab of the web interface and the times 
are specified as UNIX Epoch seconds since 1970  (UTC).  The resulting file is in Mini-
Seed format.  

The script forms an http request to the instrument in the form 
http://192.168.254.101/data?chan-
nel=DG.TEST.01.CHZ&from=1605810714&to=1605810814 

import os  

import wget  

from obspy import read, read_inventory, UTCDateTime  

from obspy.signal import PPSD  

 

######### Start of variable to set #############  

temp = os.environ["TEMP"]  

sensor = "192.168.254.101"  

channel = "DG.TEST.01.HHZ"  

start = UTCDateTime("2020 - 10- 19T00:00:00.0")  

end = UTCDateTime("2020 - 10- 19T06:00:00.0")  

########### End of variables to set ###########  

 

startUNIX = UTCDateTime(start).timestamp  

#We use the 'start'&'end' to cut the data using Obspy  

endUNIX = UTCDateTime(end).timestamp  

# We use the 'startUNIX'&'endUNIX' to pull the  

# data from the Minimus  

 

if os.path.exists(r"{0} \ tt.mseed".format(temp)):  

# See if temp file exists, if so delete.  

  os.remove(r"{0} \ tt.mseed".format(temp))  

 

print(r"http://{0}/data?channel={1}&from={2}&to={3}".format(sen-

sor, channel, startUNIX, endUNIX))  

wget.download(r"http://{0}/data?chan-

nel={1}&from={2}&to={3}".format(sensor, channel, startUNIX, 

endUNIX), r"{0} \ tt.mseed".format(temp))  

 

st = read(r'{0} \ tt.mseed'.format(temp), starttime=start, end-

time=end, format='MSEED')  

print(st)  

st.plot()  

dataless = read_inventory(r'http://{0}/DG.dataless'.format(sen-

sor))  
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ppsd = PPSD(st[0].stats, metadata=dataless)  

ppsd.add(st)  

ppsd.plot()  

 

The following example in bash allows you to extract from the SD card the three seismic 
components at a given date and time, and specify the length of the miniSEED files. It then 
combines the three component in an individual miniSEED file, which name includes the 
network code, stat ion code, start date and time : 

 

#! /bin/bash  

# Invoke with one argument: the IP address  

 

set - x 

 

# enter your network details  

net_code=DG  

station_code=04D67  

location_code=0L  

 

# choose the day  

day=2024 - 04- 28 

 

# choose the start time in 24 - hours format (e.g. 16 = 4pm)  

start_hour=16  

 

# choose the length of the miniSEED in hours (e.g. 1 = 1 - hour - long 

miniSEED)  

step=1  

 

utc=$(date -- date ${day} +%s)  

start_utc=$(expr $utc + 3600 \ * ${start_hour})  

end_utc=$(expr ${start_utc} + 3600 \ * ${step})  

 

echo $utc  

echo $start_utc  

echo $end_utc  

 

wget - v - Oz_component.mseed http://$1/data?chan-

nel=${net_code}.${station_code}.${loca-

tion_code}.HNZ \ &from=${start_utc} \ &to=${end_utc}  

wget - v - On_component.mseed http://$1/data?chan-

nel=${net_code}.${station_code}.${loca-

tion_code}.HNN \ &from=${start_utc} \ &to=${end_utc}  
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wget - v - Oe_component.mseed http://$1/data?chan-

nel=${net_code}.${station_code}.${loca-

tion_code}.HNE \ &from=${start_utc} \ &to=${end_utc}  

 

# Convert from Unix timestamp to date and time  

date_string=`date - d @${start_utc} +'%Y.%m.%d - %H.%M.%S'`  

 

# In this example, the 3 - components miniSEED file will be named 

"DG.04D67 - 2024.04.28 - 16.00.00.mseed"  

cat z_component.mseed n_component.mseed e_component.mseed > 

${net_code}.${station_code} - ${date_string}.mseed  

 

5.8.8 Bulk data extraction 
To view files saved on the external microSD card, remove the card.  Insert the card 
into a microSD card reader (external or in -built) on your PC/laptop.  Within a few sec-
onds, the card should appear as a removable disk/drive.  

A microSD card formatted for the Minimus  contains many "hidden" files.  They are 
created at format time with no contents and then renamed, unhidden and filled with 
data as required.  

When viewing files in Windows Explorer, it may be helpful to configure your system 
so that "hidden" files are not shown.  In Windows  10, this can be done by clearing the 
Э[ĽĝĝġřтĽƈġŗƀЮтėĺġėŎ-box within the ribbon of Windows Explorer.  

 

5.8.9 The contents of the microSD card 
The root directory of the disk contains seven items:  

Å a file named init.log ЍттÆĺĽƀтЭơżĽƈġ-ŠřėġЮтĴĽőġтcontains the first 32  MiB of sys-
tem log information since the card was last formatted.  

Å a file named system.log ЍттÆĺĽƀтЭżġ-ƍƀġЮтĴĽőġтėŠřƈüĽřƀтƈĺġтőüƀƈтϟϝ MiB of the 
system log;  

Å a file named status.log ЍттÆĺĽƀтЭżġ-ƍƀġЮтĴĽőġтėŠřƈüĽřƀтƈĺġтőüƀƈтϜϛ MiB of damps 
of system state of health information.  A new dump is generated every 20 
minutes.  

Å a disk image file which Güralp technical support may ask you to use if you 
have problems with the card;  
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Å a file named table_of_events.bin .  This is not human readable: it is used 
ĖƧтƈĺġт¾ġĽƀŗĽėтCƠġřƈƀтÆüĖőġтĽřтƈĺġтЭÆżĽĵĵġżЮтƈüĖ 

Å a directory named all_miniSEED_files_are_in_here .  Within this direc-
tory, there will be a miniSEED file for each recording channel.  The file -name 
ŹżġĴĽƦтĽƀтƈĺġтƀüŗġтüƀтƈĺġтėĺüřřġőтřüŗġтĝġƀėżĽŹƈĽŠřтĵĽƠġřтĽřтƈĺġтЭ?üƈüтºġėŠżĝЮт
tab.  Each file is 128  MiB in size.  
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The typical contents of the all_miniSEED_files_are_in_here  directory looks like 
this:  

 

The file -name consists of four components:  

Å The stream name, truncated to 16 characters - see Section 9 on page Error! 
Bookmark not defined. 133 for a full list of these;  

Å The sample rate (in samples per second) as a  ten -digit decimal number, left -
padded with zeros;  

Å A number which functions as a counter to ensure unique file -names for all 
files.  Each time a file is created, this number is incremented so that the next 
file to be created will use the next value; and  

Å The .mseed  extension which identifies this as a miniSEED file.  
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The "Storage" tab also shows links to five auxiliary files, which are either saved in the 
Minimus ' flash RAM or are dynamically generated:  

 

Å network .DATALESS : This is a dataless SEED volume that contains meta -data 
including instrument responses, coordinates, compression type and more.  It 
is generated from the RESP files for each channel.  The first component of the 
file name depends on the the two -character Network code defined in the 
"Setup" tab.  If, for example, this is GU, the file is called GU.DATALESS. 

Å fram.log  : this is the FRAM log file.  It is stored in FRAM.  

Å calvals.txt  : this file contains calibration information in a format compati-
ble with the Scream software package.  It is dynamically generated.  

Å calib.txt  - this file contains calibration information with poles, zeros etc ex-
pressed in hexadecimal notation.  It is stored in FRAM.  

Å polezero.txt  : this file contains definitions of frequency responses in a for-
mat compatible with the Scream software application.  It is dynamically gen-
erated. 

5.8.10 Request data from microSD card 
Discovery can be used as viewer of seismic data locally recorded in the microSD card 
of a Minimus.  

Select the Minimus of interested, right -ėőĽėŎтüřĝтėĺŠŠƀġтЭ?üƈüтėüőġřĝüżтƠĽġơЮтƈŠтŠŹġřт
the complete list of streams.  

 



Güralp Minimus  
and Minimus+    

MAN -MIN -0001 51   

The calendar shows two weeks of data preceding the time when the request is sent 
and it includes all the available channels recorded in the microSD card, distinct by 
stream name and predefined colour.  

 

 

Use the mouse -wheel scrolling (or track - / touch -pad scrolling on a laptop) or high-
light a portion of data, right -ėőĽėŎтüřĝтƀġőġėƈтЭíŠŠŗтĽřЮтƈŠтƯŠŠŗтĽřƈŠтƈĺġтĝüƈüЍттuƍőƈĽŹőġт

channel are selectable using key . 

In Discovery, right -click on the Minimus  ŠĴтĽřƈġżġƀƈтüřĝтƀġőġėƈтЭoĽƠġтÞĽġơЮтŸ ЭV?^ЮтƈŠт
open a data viewer window.  Select the streams that are going to be backfilled with 
recorded data.  

Note:  Any gap in the calendar view is symptom of a gap in the recorded data.  
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In the calendar window select the portion of data to backfill into the viewer.  Right -
ėőĽėŎтüřĝтƀġőġėƈтЭºġŻƍġƀƈтĖüėŎĴĽőőЮЍ 

 

The requested data are automatically imported in the GDI data viewer in Discovery.  

 

 

Note:  The time required to upload the data depends on the window duration 
and the sample rate.  Subsequent requests are queued and a new one is 
served once the previous one is completed.  
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5.9 Data transmission 
ÆĺġтŗŠřĽƈŠżĽřĵтüřĝтėŠřĴĽĵƍżüƈĽŠřтŠĴтƈżüřƀŗĽƈƈġĝтĝüƈüтĽƀтĺüřĝőġĝтƍƀĽřĵтƈĺġтЭ?üƈüт
¾ƈżġüŗЮтƈüĖтŠĴтƈĺġтĽřƀƈżƍŗġřƈаƀтơġĖтŹüĵġЍ 

 

This page allows to configure the transmitted channels for each of the connected in-
struments and sensors internal to the Minimus . 

The names and contents of each channel are described in Section 9 on page 133. 

 

The drop -down box at the top -őġĴƈтŠĴтƈĺġтŹüĵġтřüŗġĝтЭ?ĽƀŹőüƧт¾ƈżġüŗƀЮтĴĽőƈġżƀтŠƍƈтƠĽƀФ
ĽĖőġтėĺüřřġőƀтüŗŠřĵтCřüĖőġĝтüřĝт?ĽƀüĖőġĝЍттÆĺġтŠŹƈĽŠřтЭ ŹŹőƧтėŠřĴĽĵƍżüƈĽŠřтĴŠżтƈüŹт
ĵżŠƍŹƀЮтüƍƈŠŗüƈĽėüőőƧтüŹŹőƧтƈĺġтƀüŗġтėŠřĴĽĵƍżüƈĽŠřтƈŠтƈĺżġġтƀƈżġüŗƀтƈĺüƈтĖġőŠřĵтƈŠт
the same tap, e.g. 0VELZ0, 0VELN0, 0VELE0.  The drop -down box at the top -right of 
ƈĺġтŹüĵġтřüŗġĝтЭ?ĽƀŹőüƧт}řт·üĵġЮтüőőŠơƀтƈŠтŗŠƠġтĴżŠŗтĝĽĴĴġżġřƈтĽřƀƈżƍŗġřƈƀЎт
e.g. Sensor 1. 

Note:  When changing a setting in the Minimus web page, ensure that you 
wait until the page refreshes before changing another setting.  This allows 
time for the previous change to take effect.  
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The page is divided in four columns:  

Å in most -left column, drop -down boxes are available for each channel to either 
select a sample rate or to exclude the channel from streaming (by selecting 
ƈĺġтЭ?ĽƀüĖőġĝЮтŠŹƈĽŠřПЍтт őőтƀƈżġüŗĽřĵтėüřтĖġтƀƈŠŹŹġĝтĖƧтėőĽėŎĽřĵтƈĺġт

 button.  Same configuration can be applied to recorded chan-

nels by clicking the  button.  Default channel configuration can 

be applied by clicking the  button.  

Å in second column from the left, drop -down boxes are available for each chan-
nel to enable/disable transforms and, once transform is enabled, to select the 
transform to apply (see Section 5.15 on page 76); 

Å in third column from left, Location and Channel SEED codes can be config-
ured.  Cells are greyed out by default (default values applied) and they can be 
edited by clicking on the check -box; 

Å in most -right column contains links to the RESP files associated to each of the 
seismic channels (see Section 5.12.5 on page 69). 

Upon changing the sample rate, enabling a transform or changing Location and 
Channels codes, the Minimus  will need to be restarted for the changes to come into 

effect; this can be done by pressing the  button.  

During the reboot, the LEDs will flash, displaying the starting -up sequence (see Sec-
tion 3.1.1 on page 10) and the instrument web page will display the following screen.  

 

Once the Minimus  has successfully restarted, the full web browser display and con-
trols will be available for use again.  

5.9.1 Scream! (GCF format + Scream protocol) 
The Minimus  can act as a Scream! Server and stream data by sending GCF (Güralp 
Compressed Format) packets over a network connection using the scream data -
transmission protocol.  

ÆĺĽƀтĽƀтŹżĽŗüżĽőƧтĽřƈġřĝġĝтƈŠтƀƍŹŹŠżƈтVƑżüőŹаƀт¾ėżġüŗВт¾ŠĴƈơüżġтОƀġġт¾ġėƈĽŠřт4.3.2 on 
page 30) or any software that can communicate using the Scream! Protocol, including 
Earthworm.  

These include:  

Å Güralp instruments with embedded acquisition modules ( e.g. 40TDE) 
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Å Güralp DM24 and CD24 digitisers with embedded acquisition modules 
(e.g. Güralp DM24SxEAM[U])  

Å Güralp Affinity digitiser  

Å Network Acquisition Module (Güralp NAM)  

 

5.9.2 GDI-link protocol 
The Minimus  can transmit data using the GDI -link protocol.  GDI -link can currently 
be used with:  

Å Güralp instruments with embedded acquisition modules ( e.g. 40TDE) 

Å Güralp DM24 and CD24 digitisers with embedded acquisition modules 
(e.g. Güralp DM24SxEAM[U])  

Å Güralp Affinity digitisers  

Å Güralp NAM (Network Acquisition Module)  

Å Earthworm software ( www.isti.com/products/earthworm/ ) 

GDI-link supports both data push and pull from/to the Minimus . See Section 5.5 on 
page 36 to configure data push to one or more remote clients, e.g. NAM.  

GDI-link provides a highly efficient, low latency method of exchanging data via TCP 
between seismic stations and data centres.  The protocol allows state -of-health infor-
mation to be attached to samples during transmission.  The topology can be many -to-
one or one-to many.  This means that a receiver can accept data from multiple trans-
mitters and a single transmitter can send data to multiple receivers, allowing maxi-
mum flexibility for configuring seismic networks.  GDI -link streams data sample -by-
sample (ins tead of assembling them into packets) to minimise transmission latency.  

A significant advantage of GDI -link is that it has the ability to stream data pre -con-
verted into real physical units instead of just as raw digitiser counts, obviating a re-
quirement for receivers to be aware of calibration values.  

For more information on GDI -link, please refer to Güralp manual SWA -RFC-GDIL. 

5.9.3 SEEDlink protocol 
The Minimus  can act as a SEEDlink server to send miniSEED data packets over a net-
work connection.  The SEEDlink server is enabled by default but it can be disabled 
and re -enabled if desired.  The server has a configurable back -fill buffer.  

Note:  Güralp devices running the Platinum software can  receive GCF data 
over the Scream protocol, but the GDI -link protocol is preferred in these cases.  

http://www.isti.com/products/earthworm/
https://www.guralp.com/documents/SWA-RFC-GDIL.pdf
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^řтƈĺġтЭwġƈơŠżŎЮтƈüĖтŠĴтƈĺġтMinimus ' web page, select the desired SEEDlink mode:  

 

The choices are:  

Å ЭCřüĖőġĝЮт- This is the normal operating mode.  Choose between backfill buffer 
sizes of 2,048 records, 65,536 records or 139,264 records; 

Å Э?ĽƀüĖőġĝЮт- turns off the SEEDlink server; and  

Å Э?ġĖƍĵЮт- this mode produces additional messages in the file seedlink.log  
which may be helpful if trying to diagnose a problem.  It  is available with 
backfill buffer sizes as before and, additionally, a 512 -record buffer.  (622,592 is 
listed but not implemented).  

 

Standard SEEDlink has a fixed packet size of 512  Bytes and each miniSEED packet is 
completely populated with data before it is transmitted.  The Minimus  supports a 
modified version of SEEDlink that allows the transmission of incomplete packets.  
This improves latency.  

 

The user can specify the rate at which miniSEED packets must be transmitted.  If 
populating complete packets would result in this rate not being achieved, incomplete 

Note:  The Minimus SEEDlink back -fill implementation is packet -based. 

Note:  As a general guide, we find that 139,264 records is normally sufficient 
to store around one day of triaxial, 100  sps data. 

Note:  The modified SEEDlink is only available for EEW channels  - i.e. the 
main seismic channels (generated with causal low latency filters) and the 
STA, LTA, STA/LTA ratio channels.  
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packets are transmitted instead.  The number of samples in each packet, therefore, 
depends both upon this setting and on the sample rate.  

^řтƈĺġтЭwġƈơŠżŎЮтƈüĖтŠĴтƈĺġтMinimus  web page select the interval in deciseconds 
(1 decisecond = 100 ms or 0.1 ƀġėŠřĝƀПтĖġƈơġġřтŗĽřĽ¾CC?тŹüėŎġƈƀтОЭ¾ġřĝт¾ġġĝoĽřŎт
CCßт·üėŎġƈƀтCƠġżƧЮПЍ 

 

The modified SEEDlink protocol also allows the use of 256 -byte records as an alterna-
tive to the standard 512 -ĖƧƈġтĴŠżŗüƈЍттÆĺġтЭ?üƈüтºġėŠżĝт¾ĽƯġЮтĝżŠŹ-down menu on the 
ЭwġƈơŠżŎЮтƈüĖтŠĴтƈĺġтMinimus  web page controls this behaviour.  

 

 

To test the SEEDlink server, Güralp recommends using the slinktool  software for 
Linux, which is distributed by IRIS.  For more information and to download a copy, 
see http://ds.iris.edu/ds/nodes/dmc/software/downloads/slinktool/ . 

To show a list of available miniSEED streams, issue the command:  

slinktool - Q IP - Address  

Which produces output like the following:  

DG TEST  00 CHZ D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

DG TEST  01 HHZ D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

DG TEST  00 CHN D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

DG TEST  01 HHN D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

Note:  Not all SEEDlink clients can accept 256 -byte records.  Consult your cli-
ent's documentation if in doubt.  

http://ds.iris.edu/ds/nodes/dmc/software/downloads/slinktool/
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DG TEST  00 CHE D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

DG TEST  01 HHE D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

DG TEST  00 MHZ D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

DG TEST  00 MHN D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

DG TEST  00 MHE D 2016 - 09- 13 10:42:18   -   2016 - 09- 13 10:46:56  

ể 

To print miniSEED data records of a single channel, you will need the following com-
mand:  

slinktool - p - S DG_TEST:00HNZ.D IP - Address  

Which produces the following output:  

DG_TEST_00_HNZ, 412 samples, 100 Hz, 2016,257,10:43:42.000000 (la-

tency ~2.9 sec)  

DG_TEST_00_HNZ, 415 samples, 100 Hz, 2016,257,10:43:46.120000 (la-

tency ~2.6 sec)  

DG_TEST_00_HNZ, 416 samples, 100 Hz, 2016,257,10:43:50.270000 (la-

tency ~3.0 sec)  

DG_TEST_00_HNZ, 413 samples, 100 Hz, 2016,257,10:43:54.430000 (la-

tency ~2.6 sec)  

DG_TEST_00_HNZ, 419 samples, 100 Hz, 2016,257,10:43:58.560000 (la-

tency ~3.0 sec)  

DG_TEST_00_HNZ, 418 samples, 100 Hz, 2016,257,10:44:02.750000 (la-

tency ~2.6 sec)  

DG_TEST_00_HNZ, 415 samples, 100 Hz, 2016,257,10:44:06.930000 (la-

tency ~3.0 sec)  

ể 

The SEEDlink server on the Minimus  üőƀŠтƀƍŹŹŠżƈƀтƈĺġтƍƀġтŠĴтƈĺġтЭ?Ютėĺüżüėƈġżттüƀтüт
wild -card within network, station and channel codes.  This allows you to request 
multiple streams using a single command.  

 

Note:  Because the ? character has special meaning to the shell, it is safest 
to quote this character with a preceding backslash (' \ ') when used in com-
mand arguments.  
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5.9.3.1 MiniSEED extractor 

 

The miniSEED extractor serves two purposes:  

Å When an SD card is quick -formatted, each file is marked as unused but previ-
ously recorded data can still remain in them.  Subsequent recordings over-
write these files from the beginning but, if the previous recording had a longer 
duration, old data will rem ain in the files.  When the files are copied from the 
SD card to a PC, these older data can cause problems.  

Å The format used on the SD cards consists of fixed -length, 128 MiB files.  Some 
recordings might not use all of this space.  When the files are copied from the 
SD card to a PC, this can cause wasted disk space.  

The miniSEED extractor reads miniSEED files on the PC and copies them to a selected 
Destination folder, keeping track of the latest block time -stamp as it goes.  If it en-
counters either an unused block or a time -stamp which is earlier than the previous 
one, it stops copying, truncating the output file at that point.  This guarantees that 
each output file contains only blocks in time order and contains no wasted space.  

 

To use the tool, select "miniSEED Extractor" from the Edit menu.  Click the first 

 button to select which files you wish to process and then the 
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second  button to select  the folder into which you wish the out-

put files to be written.  Finally, click the  button to extract the valid data 
from the selected files into new files in the selected destination folder.  

The same tool can also generate a report of any gaps in the data from the input files.  

To use, select the input files as before and then click  to view the report.  

5.10 Synchronisation of the sample-clock 
The Minimus  system synchronises its sample clock using an attached GNSS receiver 
or, if that is not available, Precision Time Protocol (PTP).  

The currently supported GNSS systems are Navstar (GPS), GLONASS, BeiDou and Gali-
leo. 

 

If visibility of the satellite constellation is available, this is the most accurate way to 
synchronise your digitiser.  The Minimus  accessory pack includes a combined GNSS 
antenna and receiver for this purpose: see Section 3.2.2 on page 17 for details.  

Note:  The GNSS can use only three different types of satellites simultane-
ously and GPS is always used, if available.  The other two spots available can 
be either GLONASS, BeiDou or Galileo. 
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5.10.1 GNSS lock status 
ÆĺĽƀтĽƀтüƠüĽőüĖőġтĽřтƈĺġтЭ¾ƈüƈƍƀЮтƈüĖтŠĴтƈĺġтĽřƀƈżƍŗġřƈаƀтơġĖтŹüĵġЍ 

 

A number of GNSS reporting parameters are given, including:  

Å Connection status  

Å Last GNSS update (sync) & last GNSS lock date/time  

Å GNSS Stability:  

 I 0% = no receiver connected;  

 I 1% = receiver connected, but waking up (this can occur if the GNSS receiver 
has been moved a long distance since last power -up). 

 I 2-99% = view of sky obstructed.  

 I 100% = normal operation with clear view of sky  

Å Latitude, longitude, altitude  

Å Horizontal dilution of precision (quality of satellite fix due to position of satel-
lites relative to receiver)  

Å GNSS PPS status 
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Å GNSS NMEA streaming  

Å GNSS lock state (2D/3D) 

Å Number of available satellites (in use / in view)  

5.10.2 PTP (Precision Time Protocol) 
The Minimus  system supports timing provided through PTP.  

 

The IEEE 1588 Precision Time Protocol (PTP) is a network protocol which uses modi-
fied network hardware to accurately time -stamp each PTP packet on the network at 
the time of transmission, rather than at the time that the packet was assembled.  If 
you do no t have an existing PTP infrastructure, the simplest way to use PTP is to add 
a "grand -master clock" to the same network segment as the digitisers.  A typical such 
clock is the Omicron OTMC 100, which has an integrated GNSS antenna and receiver 
which it use s as its own synchronisation source.  PTP timing can be extended over 
up to 100 metres of Ethernet cable or longer distances when fibre -optic cable is used.  
PTP is significantly more accurate than NTP but generally requires specialised hard-
ware support.  
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^řтƈĺġтЭ¾ƈüƈƍƀЮтƈüĖтŠĴтƈĺġтMinimus  web page, a number of reporting parameters are 
given, including:  

Å PTP state 
Å Last PTP time -stamp and last PTP lock date/time  
Å PTP Stability:  

 I Standby ᵼ PTP is running but timing is provided by GNSS;  
 I No Master ᵼ PTP not available;  
 I 1-100% ᵼ PTP locking process indicator.  100% indicates a time accuracy of 

better than 200  ns. 
Å Master IPv4 address  
Å Master clock class and accuracy  
Å Master time source  
Å Network path delay  
Å Network jitter estimate: quality indicator  
Å Network outliers  

 

ËřĝġżтƈĺġтĺġüĝĽřĵтЭwġƈơŠżŎтėŠřĴĽĵЮтüżġтĴŠƍżтŠŹƈĽŠřƀЏ 

Å Disabled  ᵼ PTP is never used (default settings).  

Å Run if needed Ц Offline backup  ᵼ PTP is automatically enabled whenever the 
GNSS signal is lost.  It is disabled while GNSS is available.  This mode is used 
to minimise network traffic when GNSS is the primary timing source.  

Å Run always Ц Online backup  ᵼ PTP is always running but GNSS is used as 
the primary timing source.  This mode is useful for faster fall -back from GNSS 
to PTP timing and for validation that PTP is available.  

Å Run always Ц Override GPS  = PTP is always running and takes priority over 
GNSS.  This mode is useful in a system where PTP is the primary timing 
source, but GNSS may occasionally be connected for validation purposes.  

 

PTP can be configured for multicast or unicast mode.  In unicast mode, the server I.P. 
üĝĝżġƀƀтŗƍƀƈтĖġтƀŹġėĽĴĽġĝЍттÆĺĽƀтĽƀтüƠüĽőüĖőġтĽřтƈĺġтЭwġƈơŠżŎЮтƈüĖтŠĴтƈĺġтĝĽĵĽƈĽƀġżаƀтơġĖт
page. 
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5.10.2.1 Special notes for PTP with Maris ocean-bottom systems. 

PTP is the only source of timing available for a deployed Maris digitiser.  To config-
ƍżġЎтƠĽƀĽƈтƈĺġтЭwġƈơŠżŎЮтƈüĖтŠĴтƈĺġтĝĽĵĽƈĽƀġżтơġĖтŹüĵġЍ 

If your PTP infrastructure produces a fixed offset (when compared with GNSS), a 
manual correction can be applied to compensate for this.  

The required correction value can be extracted from the internal clock from GNSS 
stream of the Minimus .  In the Live View enable the 0CGPSO channel and select at 
least 20 minutes of data.  Right -click on the selection and click on  Show Samples : 
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At the top of the resulting window, the maximum ( max), average (avg ) and minimum 
(min ) values are displayed:  

 

Note the value of the average, multiply by -1 and enter the resulting value in the PTP 
Offset Correction box in the Network Timing section of the Network web page.  

5.11 Deploy mode: Full power-save 
The Minimus  digitiser offers two deployment modes: "Normal" and "Power Save".  
"Full power -save" mode makes a number of configuration changes in order to reduce 
the unit's power consumption.  This mode is particularly useful when using Maris 
digital ocean -bottom sens ors. 

ÆĺġтĝġƀĽżġĝтŗŠĝġтėüřтĖġтƀŹġėĽĴĽġĝтƍƀĽřĵтƈĺġтЭ?ġŹőŠƧтŗŠĝġЮтĝżŠŹ-down menu in the 
Э¾ġƈƍŹЮтƈüĖтŠĴтMinimus  web page.  Changes are not applied immediately.  

 

"Power Save" mode temporarily disables auto -centring of a connected the Maris digi-
tal sensor, so that it is not continually re -centring while being lowered to the sea 
ĴőŠŠżЍттßĺġřтƈĺĽƀтŗŠĝġтĽƀтƀġőġėƈġĝЎтƈĺġтЭ ƍƈŠт9ġřƈżġт?ĽƀüĖőġтОĺżПЮтĽřŹƍƈтĴĽġőĝтüŹŹġüżƀЏтт
use this to specify the length of time before auto -centring is re -enabled.  
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The final step is to click on the  button and confirm or cancel the operation 
from the pop -up window that appears.  

 

A thirty -second count -down will start before the system enters power -save mode.  
The screen changes and a new button is added:  

 

You can cancel the operation before the countdown is complete by clicking the 

 button.  

 

Once in deploy mode, the only way to re -enable the Ethernet module is to connect to 
the Minimus  via a serial connection (see Section 8 on page 124) or to use the GüVü 
Bluetooth app (see Secti on 7 on page 116). 

When a serial or Bluetooth connection is established, type the command pow-

ersave  off  in the console to disable the "Full power -save" mode  and re -enable 
Ethernet communication.  

Note:  Güralp recommend a value of 10 to 12 hours to fully cover the entire 
deployment procedure.  

Caution:  The power -save mode will disable the Ethernet and GNSS modules.  
You will not be able to continue to use the web interface.  
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5.12 Configuration and control of connected analogue instruments 
5.12.1 Setting instrument type 

The analogue sensor type is user -selectable and the Minimus  includes a choice of 
ƀġƠġżüőтVƑżüőŹтƀġřƀŠżƀтüřĝтüėėġőġżŠŗġƈġżƀЍтт^ĴтƈĺġтƀġřƀŠżтĽƀтřŠƈтĽřтƈĺġтőĽƀƈЎтƀġőġėƈтЭVġФ
řġżĽėтƠġőŠėĽƈƧЮтŠżтЭVġřġżĽėтüėėġőġżüƈĽŠřЮЎтüėėŠżĝĽřĵтƈŠтƈĺġтĽřƀƈżƍŗġřƈзƀтżġƀŹŠřƀġЍ 

 

A reboot is required after this change.  

5.12.2 Setting instrument (sensor) gain for Güralp Fortis 
The Güralp Fortis strong -motion accelerometer features a remotely -switchable gain 
option that can be controlled from inside Discovery.  First, ensure that the physical 
ĵüĽřтƀơĽƈėĺтŠřтƈĺġтƍřĝġżƀĽĝġтŠĴтƈĺġтUŠżƈĽƀтĽƀтƀġƈтƈŠтŹŠƀĽƈĽŠřтЭϜЮтОüƀтĽřĝĽėüƈġĝтĖƧтƈĺġтġn-
graving).  See MAN -FOR-0001 for more details.  

ÆŠтėĺüřĵġтƈĺġтĵüĽřтġőġėƈżŠřĽėüőőƧЎтĴĽżƀƈЎтƀġƈтƈĺġтЭ^řƀƈżƍŗġřƈтÆƧŹġЮтƈŠтЭVƑżüőŹтUŠżƈĽƀЮЍтт
¾ġƈƈĽřĵтƈĺĽƀтŠŹƈĽŠřтơĽőőтƈĺġřтġřüĖőġтƈĺġтЭ^řƀƈżƍŗġřƈтVüĽřЮтėŠřƈżŠőЍттËřĝġżтƈĺġтЭ^řƀƈżƍФ
ŗġřƈтVüĽřЮЎтƀġőġėƈтüтĵüĽřтƀġƈƈĽřĵтОŠŹƈĽŠřƀЏтџϙЍϞĵАтџϚĵАтџϛĵАтџϝĵПЍ 

¾ġƈƈĽřĵтƈĺġтĽřƀƈżƍŗġřƈтƈƧŹġтƈŠтЭUŠżƈĽƀЮтơĽőőтüőƀŠтėĺüřĵġтƈĺġтŗĽřĽ¾CC?тėĺüřřġőтřüŗġƀт
to indicate that data are recorded from an accelerometer, e.g. Э[wíЮЍ 

 

https://www.guralp.com/documents/html/MAN-FOR-0001/
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5.12.3 Setting digitiser gain 
ÆĺġтĽřŹƍƈтĵüĽřтėüřтĖġтėŠřƈżŠőőġĝтĴżŠŗтƈĺġтж¾ġƈƍŹжтƈüĖтŠĴтƈĺġтơġĖтŹüĵġтƍƀĽřĵтƈĺġтЭ^řŹƍƈт
VüĽřЮтĝżŠŹ-down box.  Digitiser gain options available are: Unity, ×2, ×4, ×8 and ×12. 

 

The input range and resolution change automatically when the gain is selected and 
the gain in the RESP files and Dataless SEED is updated automatically.  

5.12.4 Mass control 
The Minimus  can lock, unlock and centre the masses of connected instruments.  

5.12.4.1 Mass centring 

Many broadband seismometers ( e.g. Güralp 3T and 3ESPC) support remote/electronic 
mass centring.  Change the polarity of the control signal using the drop -down menu 
if necessary.  

 

Mass centring can be controlled from the "Setup" tab of the web page using the 

 button.  Mass centring status and control can also be found in the Cen-
tring tab of the instrument Control Centre window.  

5.12.4.2 Mass locking 

Some seismometers require their masses to be locked for transportation.  Mass lock-

ing can be controlled from the "Setup" tab of the web page using the  and 
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 buttons.  Change the polarity of the control signals using the drop -down 
menu, if necessary.  

 

 

5.12.5 Instrument response parameters 
Calibration is a procedure used to verify or measure the frequency response and sen-
sitivity of a sensor.  It establishes the relationship between actual ground motion and 
the corresponding output voltage.  Calibration values, or response parameters, are th e 
results of such procedures.  

Response parameters typically consist of a sensitivity or "gain", measured at some 
specified frequency, and a set of poles and zeros for the transfer function that ex-
presses the frequency response of the sensor.  A full discussion of poles and zeros is 
beyond the scope of this manual.  

The gain for a seismometer is traditionally expressed in volts per ms -1 and, for an ac-
celerometer, in volts per ms -2.  Other instruments may use different units: an elec-
tronic thermometer might characterise its output in mV per °C.  

A calibration procedure is also used to establish the relationship between the input 
voltage that a digitiser sees and the output, in counts, that it produces.  The results are 
traditionally expressed in volts per count.  Each Minimus  is programmed at the fac-
tory so that it knows its own calibration values.  

Although the Minimus  automatically receives calibration parameters from connected 
digital instruments ( e.g. Güralp Radian), calibration values need to be entered manu-
ally for connected analogue sensors ( e.g. Güralp Fortis).  

To enter the calibration values for your analogue instruments, right -click the Mini-
mus  Ľřт?ĽƀėŠƠġżƧаƀтŗüĽřтơĽřĝŠơтüřĝтƀġőġėƈтЭ9üőĽĖżüƈĽŠřЮтŸ Э9üőĽĖżüƈĽŠřтCĝĽƈŠżЮЍ 

Note:  The mass lock control buttons are not displayed unless the selected 
sensor type has a mass -locking mechanism.  
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This form has one tab for each seismic component, for the mass positions and cali-
bration channel.  The instrument's response values should be entered in here.  These 
are: 

Å The Digitiser Volts per Count (VPC)  Ц the ratio between the input voltage and 
ƈĺġтĝĽĵĽƈĽƀġĝтŠƍƈŹƍƈтƠüőƍġтОЭėŠƍřƈƀЮПЍттÆĺĽƀтĴĽġőĝтơĽőőтĖġтŹŠŹƍőüƈġĝтüƍƈŠŗüƈĽФ
cally with the correct value for this input channel of the Minimus . 

Å Analogue Instrument Gain Ц this specifies the output voltage of the seismo-
meter per unit of ground motion, as measured at 1 Hertz.  This information is 
normally provided on a calibration document that is shipped with the instru-
ment.  

Å The ADC offset  is the quiescent output seen when digitiser input is zero.  This 
field will be populated automatically with the correct value for this input 
channel of the Minimus . 

Å The Coil constant  is the coil constant for the component being calibrated, in 
A/ms -2, as given on the analogue sensor calibration sheet.  

Å The Calibration resistor is t ĺġтƠüőƍġтŠĴтƈĺġтėüőĽĖżüƈĽŠřтżġƀĽƀƈŠżЎтĽřтΥЎтüƀтĵĽƠġřт
on the sensor calibration sheet.  This is common to all sensor components.  

Å The Normalising factor  specifies the value that the transfer function (as speci-
fied by the poles and zeros) must be multiplied by in order to provide unity 
gain at 1 Hz. 

Å The Poles and Zeros describe the frequency and phase response of the compo-
nent.  They must be specified in Hertz.  This information is normally provided 
on a calibration document that is shipped with the instrument.  

 

The calibration parameters for one component can be copied to any other component 
of the same instrument, or other instruments.  This is especially useful for poles and 
zeros, because they are typically identical for all three components of all instruments 
in a class.  

The drop -ĝŠơřтŗġřƍтĽřтƈĺġтЭ9ŠŗŹŠřġřƈтėŠřĴĽĵƍżüƈĽŠřЮтƀġėƈĽŠřтüőőŠơƀтƀġőġėƈĽŠřтŠĴт
what to copy: poles and zeros, gains or everything.  The destination sensor and com-
ponent(s) can be selected in the subsequent drop -down menus.  Click on the 

 button to copy and paste the selected values.  Finally click on  
button to send the calibration values to the digitiser and save them permanently.  Re-

peat this last step for the other axis.  Note that  only sends the calibration of 
the selected axis.  

Note:  If the calibration document is lost, p lease visit the website to learn how 
to request a copy ( Customer Support (guralp.com) ). 

https://www.guralp.com/customer-support
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The overall system calibration parameters can be exported and saved in a file for fu-

ture use by clicking on the  ĖƍƈƈŠřтƍřĝġżтЭ¾ƧƀƈġŗтėüőĽĖżüƈĽŠřтƠüőƍġƀЮЍ 

 

The resulting file -name will have the extension .conf .  Values from an existing cali-

bration file can be imported using the button.  The associated drop -
down menu allows specification of what to import: poles and zeros, gains or every-

thing.  Click on  to send the calibration values to the 
digitiser and save them permanently.  Note that this action will only send the calibra-

tion of the selected sensor.  Click on the button to send the complete cal-
ibration to the digitiser.  

When transmitting MiniSEED data, the responses of the instruments and digitisers 
üżġтġřėŠĝġĝтĽřтüтŗġƀƀüĵġтėüőőġĝтüтЭ?üƈüőġƀƀт¾CC?ЮтƠŠőƍŗġЍттÆĺġтėŠřƈġřƈƀтŠĴтƈĺġƀġтƠŠőФ
umes can be displayed in human -readable form, known as RESP, by clicking on the 
ЭºC¾·тĴĽőġЮ őĽřŎтŠĴтġüėĺтėĺüřřġőтĽřтƈĺġтЭ?üƈüт¾ƈżġüŗЮтüřĝтЭ?üƈüтºġėŠżĝЮтƈüĖтŠĴтƈĺġт
Minimus  web page. 
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Clicking on a RESP file link produces a page like this:  

 

Right -ėőĽėŎтüřƧơĺġżġтüřĝтƀġőġėƈтЭ8üėŎЮтƈŠтżġƈƍżřтƈŠтƈĺġтMinimus  web page. 

 

To save a RESP file, right click on it in the main list and select "Save Link":  
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5.13 Configuration and control of connected digital instruments 
Please refer to MAN -RAD-0001 for full details on configuring and controlling compati-
ble digital instruments, such as the Güralp Radian, connected to the Minimus . 

5.14 Setting sensor orientation and depth parameters 
5.14.1 Applied rotation 

A Matlab extension for Scream! allows easy determination of the exact orientation of 
a sensor relative to a surface reference sensor (which can be accurately aligned mag-
netically or geographically.  The procedure is explained at 
https://www.guralp.com/howtos/determining -sensor -orientation . 

The Relative Orientation  extension of Scream! provides a correction angle that can be 
entered into the Sensor Orientation section of the Setup tab of the Minimus  web page. 

 
This feature can be applied to analogue seismometers and accelerometers and also to 
Borehole or Post -hole Radians, when installed with a vertical orientation.  

 
5.14.2 Instrument installation parameters 

The Dip (tilt angle from vertical), Azimuth (tilt direction from North) and Depth of an-
alogue or digital sensors connected to the Minimus  can be set in the Setup tab of the 

Note:  RESP files are not available for channels that have a transform ena-
bled. For details about transforms, see Section  5.15 on page 76. 

Note: The input rotation is automatically applied to both transmitted and 
recorded data.  

https://www.guralp.com/documents/html/MAN-RAD-0001/
https://www.guralp.com/documents/html/MAN-RAD-0001/
https://www.guralp.com/documents/html/MAN-RAD-0001/
https://www.guralp.com/documents/html/MAN-RAD-0001/
https://www.guralp.com/howtos/determining-sensor-orientation.shtml


Güralp Minimus  
and Minimus+    

MAN -MIN -0001 75   

ơġĖтĽřƈġżĴüėġтĽřтƈĺġтƀġėƈĽŠřтЭ^řƀƈżƍŗġřƈт^řƀƈüőőüƈĽŠřт·üżüŗġƈġżƀЮЍттÆĺġтĽřƀƈżƍŗġřƈтƈŠт
which the displayed parameters apply is selected using the drop -down menu.  

 

 
5.14.3 Inject a calibration signal 

To check whether the analogue sensor(s) connected to the Minimus  is correctly cali-
brated, go to the Setup tab of the web page and use the drop -down menu to choose be-
tween Triangle, Square and White Noise signal to be injected into the sensor's feed-
back loop.  

 

Adjust the calibration signal amplitude at 100%, 50%, 25% or 12.5% of the DAC full 
range.  

 

Finally, enable the calibration on all three components of the selected analogue sen-
sor. 

Note: The orientation and depth are not applied to the data, the parameters 
are only saved in the Dataless SEED.  



Güralp Minimus  
and Minimus+    

MAN -MIN -0001 76   

 

 
While the calibration is in progress, the webpage shows the warning message 

 and Discovery flags the status icon in yellow.  

 
5.15 Transforms 

The Minimus  is capable of applying mathematical transforms to the streamed and 
recorded data.  These include low -pass and high -pass filters, integration, differentia-
tion, rotation, STA/LTA ratio etc.  

When a specific transform is activated on a particular channel, the resulting 
streamed (or recorded, accordingly to the chosen configuration) data output is auto-
matically transmitted and/or recorded with the transform applied.  The units -of-
measure are re -calculated accordingly.  

Note: The calibration channel, named nVELC0 (or nACCC0), produces an out-
put if and only if the calibration is in progress.  
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ÆżüřƀĴŠżŗтĴƍřėƈĽŠřƀтüżġтġřüĖőġĝтŠżтĝĽƀüĖőġĝтĴżŠŗтƈĺġтЭ?üƈüт¾ƈżġüŗЮтüřĝтЭ?üƈüтºġėФ
ŠżĝЮтƈüĖƀтĴŠżтġüėĺтėĺüřřġőЍ 

 

Some transforms require parameters such as frequencies or coefficients.  For these, 
the user can either use a fixed, default set, or create their own custom set.  

ÆŠтƍƀġтėƍƀƈŠŗĽƀġĝтŹüżüŗġƈġżƀЎтƠĽƀĽƈтƈĺġтЭÆżüřƀĴŠżŗЮтƈüĖтüřĝтƀġőġėƈтƈĺġтЭ¾üƠġĝтËƀġżт
·üżüŗġƈġżƀЮтŠŹƈĽŠřтĽřтƈĺġтЭ·üżüŗġƈġżт¾ŠƍżėġЮтĝżŠŹ-down menu.  Type in the required 

parameters and then click  to store them.  It is possible to switch be-
tween Default and Saved User Parameters without altering the stored custom param-

eters but clicking  ơĺĽőġтЭ?ġĴüƍőƈтŹüżüŗġƈġżƀЮтĽƀтƀġőġėƈġĝтơĽőőтŠƠġżФ
write the customised parameters with the default values.  

 
The various transforms are each described in the following sections  following:  

 

Note: To enable or disable a transform on any channel, it is necessary to re-
boot the Minimus.  Transforms can be applied only on enabled channels.  

Caution:   The  button at the top of the "Transform" col-
umn does not disable transforms  for all streams.  It stops transmission  of 
all streams, which may not be what you intend.  
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5.15.1 Pass-through 
This null transform simply outputs a copy of the input data, without applying any 
transform.  It has no configuration parameters.  

 

 
5.15.2 Differentiation 

This transform differentiates the input data, e.g.  if the input is a velocity (ms -1) chan-
nel, the output will be acceleration (ms -2).  It has no configuration parameters.  

 

 
5.15.3 1st order LPF 

This transform applies a first -order low -pass filter to the input data.  

 

Note:  This transform is selected by default when transforms are first ena-
bled or when an invalid transform is selected.  Do not use pass -through as a 
method of disabling transforms:  instead, select "Disable transforms" from 
the drop -down menu next to each str eam on the "Data Streams" tab,  
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The single configurable parameter is "Corner Frequency": this specifies, in Hz, the fre-
quency at which the output power is attenuated by -3 dB.  Above this frequency, out-
put power is attenuated by a further 6  dB per octave or 20  dB per decade. 

 

5.15.4 1st Order HPF 
This transform applies a first -order high pass filter to the input data.  

 

The output is the difference between a low -pass filtered copy of the signal and the 
unfiltered signal.  

The single configurable parameter is "Corner Frequency": this specifies, in Hz, the fre-
quency at which the output power is attenuated by -3 dB.  Below this frequency, out-
put power is attenuated by a further 6  dB per octave or 20  dB per decade. 

 

Note:  The high -pass filter is implemented by subtracting the output of a 
low -pass filter from the unfiltered data:  
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5.15.5 1st Order Band/Notch filter 

This transform applies first -order band stop or Notch filter to the input data.  

 

The band -stop filter is implemented as a configurable chain of two components:  

A 1st order high pass filter (implemented using an LPF and a subtractor, as described 
in Section 5.15.4 on page 79), to gradually attenuate low -frequency integrator drift.  

A 1st order low pass filter (implemented as described in Section 5.15.3 on page 78). 

The configurable parameters are the "High Pass Frequency" (HPF corner frequency as 
defined in Section 5.15.4 on page 79ПтüřĝтƈĺġтЭoŠơт·üƀƀтUżġŻƍġřėƧЮтОo·UтėŠżřġżтĴżġФ
quency as defined in Section 5.15.3 on page 78). 

 
5.15.6 2nd Order biquad 

This transform applies a second-order bi -quadratic filter to the input data.  
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The biquad filter is a second -order recursive linear filter, containing two poles and 
two zeros.  In the Z -plane, the transfer function is the ratio of two quadratics in z, as 
shown.  

The two configurable parameters are:  

"Corner Frequency": this specifies, in Hertz, the frequency at which the output power 
is attenuated by -3 dB; and 

"Type":  

0: low -pass mode; and  

1: high-pass mode. 

 
5.15.7 Integration 

This transform integrates the input data, e.g.  if the selected channel unit is velocity 
(ms-1), the output produced is displacement (m).  

 

The integration transform is implemented as a configurable chain of three compo-
nents:  

A DC filter (2nd order high -pass bi-quadratic) removes any DC component, which 
would cause the output to grow without limit;  

The integrator itself; and  

A 1st order high pass filter (implemented using an LPF and a sub -tractor, as described 
in Section 5.15.4 on page 79), to gradually attenuate low -frequency integrator drift.  
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The configurable parameters are:  

"DC Cut-off Frequency": this specifies the -3 dB point (in Hertz) for the initial high -
pass filter;  

"Output Cut -off Frequency": this specifies the -3 dB point (in Hertz) for the output 
high -pass filter;  

Э9ŠřĴĽĵƍżüƈĽŠřтuŠĝġЮЎтơĺĽėĺтėŠřĴĽĵƍżġƀтĺŠơтŗüřƧтġőġŗġřƈƀтŠĴтƈĺġтėĺüĽřтüżġтƍƀġĝЍтт
The options are:  

Apply only the initial DC filter;  

Apply the DC filter and the integrator; and  

Apply the DC filter, the integrator and the output HPF.  

 
5.15.8 Double Integration 

This transform integrates the input data twice so, for example, if the selected channel 
is acceleration (ms -2), the output produced is displacement (m).  

 
Analogously to the single integrator, the double integrator applies an initial DC high -
pass filter and then two further high -pass filters, one at the output of each integrator.  
The high -pass filters are implemented using an LPF and a subtractor  

The configurable parameters are:  

"DC Cut-off Frequency": this specifies the -3 dB point (in Hertz) for the initial high -
pass filter;  
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"Interstage Cut -off Frequency": this specifies the -3 dB point (in Hertz) for the first in-
tegrator output high -pass filter;  

"Output Cut -off Frequency": this specifies the -3 dB (in Hertz) point for the second in-
tegrator output high -pass filter;  

Э9ŠřĴĽĵƍżüƈĽŠřтuŠĝġЮЎтơĺĽėĺтėŠřĴĽĵƍżġƀтĺŠơтŗüřƧтġőġŗġřƈƀтŠĴтƈĺġтėĺüĽřтüżġтƍƀġĝЍтт
The options are:  

Apply only the initial DC filter;  

Apply DC filter and first integrator;  

Apply DC filter, first integrator and interstage HPF;  

Apply DC filter, first integrator, interstage HPF and second integrator; and  

Apply DC filter, first integrator, interstage HPF, second integrator and second output 
HPF. 

 
5.15.9 EEW Parameters ς Observer 

When an EEW trigger occurs (or is simulated Ц see below), the peak ground motion 
values (Peak Ground Acceleration (PGA), Peak Ground Velocity (PGV) and Peak 
Ground Displacement (PGD)) are calculated and automatically recorded over the se-
lected time -window and subsequently transmitted as a CAP message (see Section 
5.16.4 on page 97 for more details).  This transform allows the operator to directly ob-
serve the acceleration, velocity and displacement output on the real -time streams.  It 
is available for use with both velocity and acceleration input signals.  

 

wŠƈġЏтÆĺġтCCßтŹüżüŗġƈġżтƈżüřƀĴŠżŗтėüřтơŠżŎтüƀтüřтŠĖƀġżƠġżЏтĝŠġƀřаƈтřġėġƀФ
sarily modify the data streams on which it is applied.  
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The implementation of the transform differs, depending on whether the input stream 
represents velocity or acceleration data.  

 

 
The high -pass filters are implemented using an LPF and a subtracter, as described in 
Section 5.15.4 on page 79. 

The configurable parameters are:  

Å "DC Cut-off Frequency": this specifies the -3 dB point (in Hertz) for the initial 
high -pass filter;  

Å "Interstage Cut -off Frequency": this specifies the -3 dB point (in Hertz) for the 
first integrator output high -pass filter.  This is only used when the input sig-
nal is acceleration;  

Å "Output Cut -off Frequency": this specifies the -3 dB (in Hertz) point for the sole 
(velocity input) or final (acceleration input) integrator output high -pass filter;  

Å "Window time": this specifies the duration, in seconds, of the time -window 
over which the peak values are reported;  

Å Э·żġƠĽġơтuŠĝġЮЏтƈĺġтƠüőƍġƀтƈŠтĖġтƀĺŠơřтĽřтƈĺġтŠƍƈŹƍƈтƀƈżġüŗЏ 

 I unmodified original stream (acceleration or velocity);  


































































































































































