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1 Preliminary Notes

1.1 Proprietary Notice
The information in this document is proprietary to Giralp 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 Giralp 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:

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

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

1.3 Manuals and Software
All manuals and software referred to in this document are available from the Giralp
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 Guralp Minimus or Minimus+ digitiser.

MAN -MIN -0001 7
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This section describes the key components ofa  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.

relates only to the Minimus + and not to the Minimus . All other information
relates to both units, unless obviously contradicted by a clause containing

0 Note: In this document, the symbol is used to identify information that

2.1 Key features

A 24-bit, four -channel ( eight -channel) digitiser with nominal 2.44 p1V/count
sensitivity.

A Compact form, measuring just 134 x99 x45mm (  134x139x 45 mm) and
weighing just 0.67 kg (  0.78 kg).

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

A 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.

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

Remote instrument and data management via Discovery.
Bluetooth Android app for installation integrity checking.
Low -latency mode for Earthquake Early Warning (<40  ms).

Hot-swappable data storage with dual redundant microSD cards.

ST SUEE S S =

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

2.2 Typical applications
A Earthquake Early Warning systems.

A Volcanology.
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Multi -scale seismic networks.
Structural health monitoring.
Hydrocarbon exploration.
Permanent reservoir monitoring.

Induced seismicity detection.

SIS SN ST D S S

Explosion monitoring.

3 System description
3.1 Gduralp Minimus digitiser

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

Removable

microSD card

cover
GPS connector

Connector
to analogue Connector to
sensor Giralp digital
aal instrument

e.g. Radian

Power connector

Led status
indicator

Ethernet
connector

The Guralp 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:

MAN -MIN -0001 9
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A full description of the operation, control and configuration of the Giralp Radian in-
strument via the Minimus is not within the scope of this manual; please refer instead
to the Radian manual, MAN -RAD-0001.

Caution: Analogue sensors with true floating outputs connected to the
must have their outputs ground -referenced usinga>100 OYT Z gb L b ¢ ¢

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

configuration information.

A FTOOOO0O0O0OO0O00OOOO0O0OOOO0O0OOOOOOOOOO0OOOOOO00O

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.

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

A 1O o () o

One quick red flash followed by a one second pause : the removable microSD card is
presentinthe Minimus aT gRCcgzF i6Tb6ScYTEQeTFSTILRggTrLézS
Minimus .

A 100 (8]9] 00 0
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 presentinthe  Minimus a T
externally -accessible slot.

A Q00 000 000 000

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.

MAN -MIN -0001 10


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

Guralp Minimus
and Minimus+

A 1O o
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.

Note: 2gZgFgLF]TSFTcligragLjlLceclbgzabrzgeéqgh
minutes to reach this state after power -up.

 —

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 Glralp GUVU 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 116for 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).

Note: In order to ensure data integrity and security, Giralp 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 isre  -connected, any data writ-
ten to the internal card while the removable card was absent will overwritten.

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
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newer models ( section 3.1.3.1 on pagel?) and the original models (section 3.1.3.2 on
page 13).

3.1.3.1 Primary (hotswappable) microSD cagahew 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. Ifa  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. Toinsert 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 (hoswappable) microSD cagald 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-
zLgzTLiTcligrayzgrorgLzgeclt SF L

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. -obltcigrivcijggreuzzLgztiLzr6271§SoFTUFgTDEL

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, Giralp only recommends
the use of the supplied industrial -grade microSD cards.
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3.1.3.3

2 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 isre -connected, any data written to the in-
ternal card while the removable card was absent will overwritten.

Internal (backup) microSD card

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

Caution: The internal microSD card is not accessible by the user. Attempts
to remove or replace it will void the  Minimus aT ouz zUF c2 W

3.1.4 Web interface

The Minimus contains on -board firmware that presents monitoring and configura-

cLSFTtLicgziuegbMUTT A gbgruzgTuéeégbbLlddvihthel z2So7 |

built -in web server, via Discovery's browser interface or any standards -conformant
web browser.

UNDERSTAND
A Al | OPTIMISE
SNV VWP Uh | gurcﬂp OPTIMIS
PROTECT
Minimus
Status Metwork  Setup  Trigger  Data Stream Data Record Storage Logout Help
——
System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 {10.10.0.10) | Serial number: 00C555
System Status
General information
Host name MIN-C555 Host label SPRT-MIN System type Minimus Product type Minimus
Serial number 00C5E55 Firmware version 2.0-T545 IPv4 address 10.10.0.10 SFEP network and DG'TFTST
(DHCP) station (Ho site)
Digitiser temperature 31.496°C Digitiser humidity 26.64% Input voltage 13165V ﬁgl-._':azl;eo--erE'.herne: 0.000 V
ot - 11:51:26 AM . - sckt: 1220
System time Thu 7-Hov-2018 Uptime 50m 28s ETH status data: 216
GNSS Status
N . L 2019-11-07
GHN55 connection status Connected Last timestamp 11:51:26 ;
4 " 2019-11-07 - P |+ - = 2
Last lock time 11:42:57 GMNSS stability 100% ] L —
{ - K R
Latitude 51.3606 Longitude -1.1633 i =] p=t et i o
Horizontal dilution of e e o a
Altitude 116.3 precision 1.03 J “ L x
GNSS PPS status Trusted GHSS NMEA stream Input OK [, ] {
Pulsing P = - / 4
PP, / Report & problem | ® OpenStreetisp contributors
GNS5S Lock state 3D locked Number of satellites In view: 12
Data record status
microSD status Recording ImicroSD total 60636336 KiB ImicroSD used 1226560 KiB  |microSsD free ars
Sensors
Number of sensors 1
detected
Sensor( Serial number (0} TFO64 Firmware ver (0) 6.0
Integrator Z (0) -6 Integrator N (0) -5 Integrator E (0) -6
Seismometer Z (0) 7o Seismometer N (0) 292 Seismometer E (0) 434

The web interface allows a number of instrument monitoring, control and configura-
tion options:
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Sensor readings and instrument State -of-Health
Network configuration and authentication
Sensor, timing, and station configuration/information

Remote data -streaming configuration

SIS S D S~

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, 100BASET 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 seesection 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  LLone on
the chassis and one on the free connector Ll 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.

E EEEE

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

@ & ©® &

Please seesection 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.

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

Please seesection for the pin -out details.

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.

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 ).

Note: This facility should rarely be required. It is primarily intended for
use by the Giralp Support Team to help diagnose any problems with the
Minimus that may be experienced by the user.

A serial -to-USB converter (not supplied) may need to be used to connect to PCs or lap-
cSZbrtcl UcT g SF-pincseribl Gobieatai. Pledsé sge section for full pin -out
details.

3.3 Gdralp Discovery software
Giuralp Discovery is a software application for seismometer configuration and control,
state -of-health monitoring, and waveform viewing and acquisition.
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(® Giralp Systems - Discavery - m} x
Eile Edit Wiew Help

Status Label System Name Firmware Ver  WAN }-{\ddress LAN Address Uptime Last Contact Latitude  Longitude ™
|.° || ® ‘\| n ‘I MO LABEL Fortimus  FMUS-C65A  1.3-16444 89.213.16.113  10.20.0.155 20:50:54 Just Now 51.3607 -1.1634
| Q || @ \| n INO LABEL Fortimus FMUS-BB5A  1.3-16444 89.213.16.113  10.20.0.118 7 days 8 Hrs Just Now 51.3606 -1.1635
|_ Q ;Il 6 \l n IRadlan Vertica... Minimus MIN-2456 1.2-8572 §9.213.16.113  10.20.0.227 145 days 18 Hrs Just Now 51.3610 -1.1638
|_ a :|| 5 \| n ,l MO LABEL Fortimus FMUS-BF5A  1.3-16444 89.213.16.113  10.20.0.224 13 days 23 Hrs  Just Now 51.3606 -1.1635
|_ a :.||. 6 \I E .I MO LABEL Fortimus  FMUS-545A  1.3-14268 89.213.16.113  10.30.0.18 8 days 20 Hrs  Just Now 51.3611 -1.1642
I_ajll_‘ ® \I ﬁ |NO LABEL Minimus MIN-002757 2.0-2019 §9.213.16.113  10.30.0.127 14 days 1 Hrs  Just Now -59.9000 87.2170
| a:" 5 \| n IRadlan Rack 2... Minimus MIN-2856 1.2-8701 89.213.16.113  10.20.0.86 1 days 16 Hrs  Just Now 51.3611 -1.1638
|_.a:.||. 6 \| n ISUPRT FMUS Fortimus FMUS-8859 2.0-1077 89.213.16.113  10.10.0.19 16 days 0 Hrs  Just Now 51.3606 -1.1630
|Ti’:||‘ S |(i |NO LABEL Minimus  MIN-4056 1.2-8707 89.213.16.113  10.20.0.53 20:30:22 2019-08-07T10:40:20 51.3607 -1.1635
|.a :||_‘ ®\\| n |3T ref Minimus  MIN-004058 2.0-402 §9.213.16.113  10.30.0.152 4 days 22 Hrs  Just Now 51.3616 -1.1640
|_ a ,.||. 6 \| E | Radian Rack 5... Minimus MIN-E256 1.2-8706 89.213.16.113  10.20.0.232 2 days 2 Hrs Just Now 51.3600 -1.1638
| a \.||. 6 \| E IRadlan Rack 1... Minimus MIN-C757 1.2-8700 §9.213.16.113  10.20.0.13¢ 4 days 19 Hrs  Just Now 51.3609 -1.1637
| Q Ifé E ISHAKER MKI.. Minimus MIN-B157 1.2-8701 §9.213.16.113  10.20.0.127 1 days 3 Hrs Just Now 0.0000 0.0000
| Q | 6 fi | Radian Rack 4... Minimus MIN-E457 2.0-35 89.213.16.113  10.20.0.137 7 days 18 Hrs  Just Now 51.3600 -1.1638
| o | 6 (i |ENG -TEST Minimus  MIN-6935 1.2-8700 §9.213.16.113  10.30.0.103 45 days 21 Hrs  Just Now 51.3612 -1.1642
| Q Ifé E IEEN Minimus  MIN-00D057 2.0-2670 89.213.16.113  10.30.0.23 1 days 2 Hrs Just Now -59.9044 87.7204

< >
Scan Locally Registry - i".:-_;‘._h

Registered Systems guro p

An important benefit of Discovery is that it allows the user to identify the instru-
rgficbart” N- NTU§Fzgbb g b Tb&seédotiorganisationd egisby'sarveil T € 6 SQ §
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 Gdralp GuViu Android and iOS app
For added confidence during deployments in the field, Guralp GV, 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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1O ¥0w0n

Connected to
MIN-C55S
DC:49:258E28.CC

Instrument 1 of 2
35.24°C
24%
12.0V/1.0V(PoE)
SO memory card
used: 5.64 GB

size: 58.0GB
90% free

Recording @
‘&, Latitude: 51.3608"
»N

Longitude: -1.16306°
Altitude: 117m
Horizontal dilution of precision: 0.86
Last GPS update time: 2017/12/04
15:35:54

GPS time lock quality: 100%

Last lock time: 2017/12/04 13:39:35

Mass positions

Velocity channels

4 Getting started
4.1 System seup

Gduralp 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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GPS receiver
and cable

Power / Signal
cable

26-way
analogue
sensor cable

Example
power

Supply

Minimus

Ethernet Radian
cable post-hole

Laptop or PC

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 anin  -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.

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 3tOY T U ¥ bipckcldad) (from pin A) must be connected to the

negative terminal , typically labelled 3O T T FT1lLFeéSzzgeéecTecs
stroying the digitiser, the power supply and any 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 Guralp Discovery software installation
To view live waveforms, and to control and configure the Minimus and connected
sensors, you will need to use Giralp Discovery software.
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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

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.

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:

& Windows Security Alert X

@ Windows Firewall has blocked some features of this app

Windows Firewall has blocked some features of discovery on all public, private and domain
networks.

® Name: discovery
Publisher: Unknown
Path: C:\program files (x86)\guralp systems\discovery
\discovery.exe

Allow discovery to communicate on these networks:
Domain networks, such as a workplace network

Private networks, such as my home or work network

Public networks, such as those in airports and cafés (not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a firewall?

Gnllow access Cancel

The screen provides three check -boxes which indicate whether Discovery can com-
roflLétcgrtolcitTFgcoSz0gagrggoLéegbTLiTtcl gra?2S8rauLty
3. QE6LeéeOTZ2SIL6gNTTO- 28JL6gbTUZgTU6DSTOF SoFTUD

Al gTra?2SruLfFtorzzSiréegruzzérgbrecStigecoSzObTtolgzg
gSriuLirtTeéeSFczS8669z T Al g T-8ssignédPrivfteandisZisedStddesigg T LD T U T
FiocgTZzLO0cgTSz7i SrgrirgcoSz0bNTT A grggiSieéeTZz
used to designate public networks such as Wi -Fi hotspots at coffee shops, airports,

and other locations.
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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.

?2LbeSOgzetolLéséTLilLclLu6d62T36LLbecgitloriSzTeSiFgecy
This mode can be refreshed by clicking the Scan Locally button or by pressing the

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

© Giralp Systems - Discovery - a X
Fle Edit View Help

Status Label System  MName Serial# Firmware Ver WAN Address LAN Address  Uptime  Latitude Longitude
@ © | @ |TR1207-487  Minimus  MIN-B657 34391 1.1-1022 89.213.16.113  10.30.0.65 7days19Hrs  SL3612 -1.1640
1 ©@ | ©) @ |TR1204984  Minimus  MIN-B757 34647 1.1-1022 89.213.16.113  10.30.0.67 6days17 Hrs  51.3612 -1.1640 Connected
15| @) O @ |TRi205485  Minimus  MD-BSS7 34903 11-2022 80213.16.113  10.30.0.40 7days10Hrs  0.0000  0.0000 .
o e T S S ey SV T A | "struments
vie o & | NO LABEL Minimus  MIN-AGS7 43351  1.1-1022 8021316113 10.30.0.131  7days19Hrs 513612 -1.1640 -

Sean Locall Regists 52.34.40.123 ~
Scan the local network/’ e ~ glralp™
Registered Systems
for locally-connected /
instruments and 63 of 80 systems resgbnding ~

/ Specify here the I.P address

of the central registry
(cloud server)

digitisers Load list of registered systems
from a central registry and
attempt to contact them

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:

®) Guralp Systems - Discovery - O *

File Edit View Help

Status Label System Name Firmware Ver  LAN Address Uptime Last Contact  Latitude Longitude Altitude Timing quality
| @ | ® | @ |sPrRT-FPMUS Fortimus FMUS-DESB 2.0-7544 10.10.0.25  01:36:27  Just Now 51.3605 -1.1632 13370 0
ey
(@ [® | @ NoLABEL  Minimus MIN-AF55  1.2-8707 10.10.0.6 & days 1 Hrs Just Now 0.0000 0.0000 0.00 0
FonY T
(@ | © | @ |oEMO 83 Minimus MIN-C456  2.0-7544 10.10.0.17  01:19:32  Just How 51.3606 -1.1633 13070 0O
@ | © | @ SPRT-MIN Minimus MIN-CS55  2.0-7545 10.10.0.10  00:55:04  Just Now 513606 -1.1633  103.10 100

Data Viewer
CAP Receiver
Add Device

iniSEED Extract
Scan Locally Registry 52.34.40.123 mini (s

Power board control

T =
Local Systems Sonardyne Debugger gurO[p

4 of 4 systems responding
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The following dialogue is displayed:

(® Add device - Discovery - m} X

Device IP address:

Cancel Add

Enter the |.P. address of the Minimus (or other device, such as Guralp Affinity) to be
Add

added and click the
device list.

button. The newly added device will appear in the

Note: The newly added device will be removed from the list and not automati-
cally re -added if a local network scan is performed.

You can choose which information is shown for each device in the main window.
You can select which columns to display  LLand hide unwanted ones Ll by clicking on
X %l S o tor I AWhdow ' mena. x

® Giralp Systems - Discovery — [m] X
File Edit View Help
( no station selected )
. tem Name  Firmware Ver AN Address  LAN Address Netmask Uptime Last Contact Latitude Longitude  Altitude  Timing quali
pu— ive View
1 @ Us  MIN-0957  1.2-8138 89.213.16.113  10.30.0.131  255.255.0.0 7 days 18 Hrs  Just Now 513612 -1.1640 10520 100
b—| Scan Locally Ctri+L
2 \g Ry Cilsr  US  MIN-0SS8  1.1-1031 89.213.16.113  10.30.0.81 255.255.0.0 10 days 20 Hrs  Just Now 513612 -1.1640  110.80 100
3 ‘g Show » 'V status 14779 89.213.16.113 10.30.0.5 255.255.0.0 67 days 5 Hrs  Just Now 0.0000 0.0000 0.00 100
4 ‘ Q ‘| | n | BGS string Minir & Label }ESED 89.213.16.113 10.30.0.92 255.255.0.0 2 days 19 Hrs  Just Now 51.3612 -1.1640 113.30 100
i) e .
5 ‘ ° ‘l @ | n | BK64 Minir S 8563 169.229.12.201 172.18.8.64 255.255.255.0 11:07:10 Just Now 37.8763 -122.2355 211.10 0
3 A &= ¥  Name
6 # oTe MInE  Serial# }wzz 201.191.198.155 192.168.0.100  255.255.255.0  02:48:19 2018-04-05T19:45:34 9.9381  -84.0521 120619 100
7 \ncuve \EAMZ?AB EaM (¥ Firmware ver 115695 89.212.16.113  10.10.0.27 255.255.0.0 8 days 16 Hrs  2018-04-06T09:56:20 0.0000  0.0000 0.00 0
e Connection Type
s @ © | @ |EFoo Test MINIC (57 g address }1031 166.247.216.249 192.168.2.2  255.255.255.0 6 days 14 Hrs JustNow 20.1281 -98.3803 17100 100
9 | Eng_Test Minir ¥ LAN Address 1022 89.213.16.113  10.30.0.58 255.255.0.0 2days 23 Hrs  Just Now 513611 -1.1642  113.20 100
(o R @ ¥ Netmask
10 | @ (@ ) @ |Engineering Test  Minir . 8563 89.213.16.113  10.30.0.39 255.255.0.0 22:13:05 Just Now 0.0000 0.0000 0.0 0
s 4 Uptime
11 @ |GSLMinimus  Minit v ast Contact 8562 62.49.27.35 192.168.254.246 255.255.255.0  1days 19 Hrs  Just Now 513613 -1.1635  88.70 100
12 n |HS Minir V| Latitude }HIZZ 121.66.142.170 192.168.0.165 255.255.255.0 1days 23 Hrs  Just Now 36.3676 127.3194 80.90 100
— ¥ Longitude
13 n | Horizontal Soak 2 Minir ~| Attitude +1022 89.213.16.113 10.20.0.86 255.255.0.0 8 days 23 Hrs  Just Now 51.3610 -1.1639 110.60 100
14 @ | Horizontal soak 1 Minir ¥ Timing quality }mzz 89.213.16.11 10.20.0 0.0 14 days 0 Hrs  Just Now 513611 -1.1638  131.00 100
( — v \oltage
15 ‘ (] \I O | @ oL Minir Humicity 1022 194.117.40.80  10.101.80.77  255.255.255.0 91 days 15 Hrs Just Now 38.7569 -0.1567  91.70 100
A A umiclity
16 | @ (O @ Muray Minir + Temperature }8574 89.213.16.113  10.30.0.14 255.255.0.0 16:13:09 Just Now 513611 -1.1642 11120 100
bt ¢ 9 v
17 \ (] \[ @© | @ o LaBeL Minir (722 SITEEC +8555 80.213.16.113  10.20.0.88 255.255.0.0 00:08:50 Just Now 513609 -1.1634 10870 0 v
< >
L gurald-
Registerad Systems
88 of 114 systems responding

Al g1 3%cucoblotréeSéQriTLbreéeSr ZSb g § MBibhascdoingeg T L € SF b
tivity status (whether  Minimus is reachable/active or not), timing status (GNSS or
PTP) and storage status (primary/secondary) respectively.
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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:

® Giralp Systems - Discovery

File Edit View Help

Status Label  System NEIII'\T'IE Serial# Firmware Ver W
1 @ ‘|I'_'®:|I':ﬂ | DEMO 83 Minimus MIN-C456 50262 1.1-1022 0.0
2|;||§4|i| Support Minimus MIN-C555 50517  1.1-1023 0.0
o %5}-'E'C_Em: ACTIVE
Tiring: OK

(GMSS OK., PTP Error., PP5 OK)

Storage: OK
(Storage OK., Storage free space is in GREEN zone,,
Free space: 98.65%, Available space: 61997036KIE,

Used space: 837842KiB)

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

S Minimus Minimus+
designation 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
B B b
Last Radian (digital sensor) Sensor 8 Sensor 8

4.3 Viewing waveforms arglstem stateof-health
Waveform data recorded by the Minimus aTLF cgzF i6TbgibSzbrturgrSci ¢
sors can be viewed using several methods, which are described in the following sec-
tions.

431 ! AaAy3 5Aa020SNEQA G[ADS *AS6é GAYR29
4.3.1.1 Main features
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Discovery offers a versatile live waveform/data viewer. To open the Viewer, in Dis-
eS0gzeabTrULFToLFgSoYThgoge cWikddw tabibtheraplbag F ¢ T 0 F §
bgégécTlolLOgThPLgoON

The menu will then present three options for data streaming:
A GDI and GCF channels
A GDl only
A 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.

VFzu6Z2ZtzgeéeSrrgigbrtoblLijrtcigroaverrsSiréatorSZceclSiT

The main features of Ll and the key buttons within  Lithe 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.

Reset all traces to Centrethe  Resetstart&end
utility amplitude  Show /hide Streamin t|rr}e to show all Jump to live
zoom markers  the window available data for data and zoom
selected channels in

Toggle amplitude o G“”‘”VN‘“MW Change channel - 8o x
scaling mode —— L _ e W e o |||l E selection settings
between common B 2 x| ] g
scaling for all

channels and
automatic scaling
amplitude for each
stream without
overlap

(] RAOFAB-1AXL

[] RAOFAB-1MAG

v, RAOFAB-1VEL
n
Add / remove No

. .. 2]
individual

channel stream
from viewer

select Al Clear Al

View all Remove all
available data data streams
streams from viewer

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 efc. 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
FQrEgzt1JzSrtcigro%g6geéect] 28SQZTQZTCcSWOTESRTUCTCI
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L1 MAG
] T™P
] vINID

[] CLK

Select groups up to |2| =

Select All Clear All

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 m 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:

Selected data window

11:57:30 11:57:40 11:57:50

) 0.0576491m.s>-., (24079)
Full
waveforms oot

statistics Analysis

Filters

@ ~0.0568901m.5-.- (-2

Window data Save as

statistic Request backfill

Transfer Func

Set stream name

Load data view

Set Units
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4.3.1.2 Window control shortuts
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
»1__ Increase/decrease amplitude of individual
W + hover cursor over channel label trace

- hover cursor over channel | Shift individual trace offset up/down
label

Time control/

+ ‘ Pan time -scale right/left

I Zoom time -scale in/out
El ¢

Trace focus

B

|
Focus on individual trace
W on trace label

Trace selection

m + hover cursor over on individual Remove / de -select trace from Viewer win-
trace / trace label dow

Details control

m + hover cursor over on individual Reset the maximum and minimum values to

the average value of the selected data

trace / trace label

4.3.1.3 GDI connection settings
The GDI protocol allows a receiver, such as Discovery, to select which channels to re-
egLoOgTE2TQbgTSITUT 3eé| Thisifegtdra dargbE bseful ih dasek S¥ 1 6 L b ¢ ON
where the connection between Minimus and Discovery has limited bandwidth. To
subscribe to specific channels, right -e 6 L e OT SFrtuTglL] LeclLbgzTLiT?2LbesS
UFrgtbhgoégecTaV?2r19S8SrJlLjoziuclLSitorizSrrcigreSFcgRr
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Al grzgbodbclLFjToLiFgSoTi iobrcoSTOgzesblirlroanTtBEK
CuUETzgJgzbrcSteél urrg6brtbgégecggriSzrtczurbribbl
affects which channels are selected for recording.
Click on the Connect | hutton to connect to the  Minimus  GDI server.
By default, Discovery subscribes to all channels. To alter this behaviour, change the
radio-EQc cSFT1Jz2Sr12 QcSriclLéid62TbQEDezLEgGTCSTUBE
béezLZcLSFT6LDCIONTTAFTDbQEDEézLZcCLSF T6thandsideS§gg YT
are those to which Discovery subscribes. All available channels are listed on the
right -hand side.

® MIN-C555 - GDI connection settings - Discovery - O X

General

[ automatically connect when server is available Disconnect

Subscription configuration Storage configuration

() Automatically subscribe to all available channels
@) Use subscription list

Subscribed channels Available channels

MMC555-0ACCED A
MMC555-0ACCE2
MMC555-0AXLX0
MMC555-0AXLY0
MMC555-0AXLZ0

<<

< MMC555-0CGPSO
MMC555-0CGPSP
* MMC555-0CPDMS

MMC3353-0CPDSM
MMC555-0CPMPD
MMC555-0CPTPO
MMNC555-0SLRND

RAKISEEE NG DTN

=

v

Apply Close

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

ey, Subscribe to all channels shown inthe  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 inthe  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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"Nitceclgrt?2LbpeSOgzaTVvV2AT3o0LOgThPLgotOYTI LfiI LTI Tl

right-e 6LeOTuUFgTbhgbégecTd°gZegbcTEUEOIL 66 OU

(® Guralp Viewer - Discovery - O x
Individual Scaling | Reset Scaling " A t <<»> »» »»» LoadSEED GDI Configuration 2019/11/08 15:45:12,.975
Channel List 5 x |8 15:44:50 > 15:45:00 15:45:10
Channel &
v @ %NE-CS_SS . 10,507 5,85 [17559)
nvirenmen
O -pwmD0
v MMC555-DAXL
10 Fil
] 20 ilters
10 2019/11/08 15.44.54 Plot
] MNC355-0CGP E Analysis
[J MMNC555-0HUMAD
[ MNC355-0MAG ReZera
] MNC555-0TMPAD 7
oom in
[ MNC555-0VINPD
~ [ Sensord Forme=
[] MMC355-0AUXX0
~ [ MNC535-0VEL Request backfill
Oz
2019/11/08 15.44.54
Oz M ) 4._.’! s Transfer Func
g MO " . Set stream name
NZ
O eo Load data view

E ;28 nn=" -._.-.-_—...l...-..w...._..m Set Units
v a
seectgopspo 1[5

Select Al Clear All

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

o Guralp Viewer - Discovery - O X

Individual Scaling | ResetScaling v A &, <<>> >> =3> LloadSEED GDI Configuration 2019/11/08 15:45:12.975

Channel List 15:44:50 15:45:00 15:45:10
Channel
v (@] MIN-C555
~ (W] Envirenment
] -PWMDO
~ ] MNCS35-0AxL
10
20
0
] MNC355-0CGP
[ MNC355-0HUMAD
] MNC355-0MAG
[[] MNC555-0TMPAD
] MNC355-0VINPO
~ [ Sensorl
] MNC355-0AUKH0
~ [] MNC535-0VEL
0

Select Al Clear all

4.3.2 Using Scream!

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

For full usage information on Scream!, please refer to the on  -line Giralp manual
MAN -SWA -0001.
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N F T ¥é z NaiworR @dmtrol window, add a UDP or TCP Server using the address re-
ZSzcggTQiggzTO0 WT ggzgwibddv LiT?LbeSOgzeabrrualtf

System  Mame  Serial# Firmware Ver WAMN Address | LAN Address Uptime Latitude Longitude

| Minimus MIN-C555 50517  1.1-1022 0.0.0.0 10.10.0.13 00:15:10 51.3607 -1.1630

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:Bor Connect ) command has been issued, the instruments and
cigLrztubbSeéelLucggTrbczgurbrbi Se6§gTEg] LETcSTUZZgU

£ Scream! — O x
File View Windows Help

IM-BES5 ﬂ Stream |D | Rec. | Comp. | SPS | End Time | Date RIC =

E.¥ Sensord 1835LED Mo 1Rhit 100 123065  14/07/2016 130

I MNEB 5540 14LND Mo  Sht 100 1330:58  14/07/2016 5237

I MNEESS CLKE 14320 Mo 16bit 100 133056  14/07/2016 14271

1INTED Mo  Sht 100 1330:59 144072016 -12063

EIMNEBEE-HUM 1INTHO Mo 8kt 100 123058 14/07/2016 a7

ETMNEBEEINT UNTZ0 Mo 8t 100 133057  14/07/2016  -22655

EIMNEBE5-MAG 1MAGED Mo 8t & 1328:23  14/07/2016 )

FEIMNEBE5-MAS TMAGND  No Skt 5 132951 14/07/2016 EEED

B MMEBSE-0VIN 1MAGZ0  MNo  Bbit 5 122855 14/07/2016 1344

I MMERES-PLLE TMASED Mo 16bit 100 133055  14/07/2016 4505
EIMNEBSS-ROT TMASND  No  16bit 100 133056  14/07/2016 ar3e —

EIMNEESS THP 1MASZ0 Mo 16kt 100 133059 14/07/2016 A5G

1ROTP0 No  Shit 5 132511 14/07/2016 0

EIMNEBSS-VEL 1ROTRO Mo 8bit & 122811 14/07/2016 0

- EIMNEBEEAXL IROTYO Mo &bt 5§ 132811  14/07/2016 3033

B Sensarl 1TMP&0 Mo 8Lt & 132811 140772016 4222

EIRADIED-14%L 1VELED Mo  32bit 200 1331:00 14072016 590772

EIRADIEDINT IVELEC Mo  22bit 200 1331:00 14072016 2006029

I RADIED-1MAG 1VELND Mo  32bit 200 1331:00  14/A07/2006 1617447

EIRADED-TMAS IWELNC  No  32bit 200 1331:00  14/07/2016 -1512488

EIRADIED1ROT IWELZD Mo 32hit 200 1330100 14072016 497488

IWELZC Mo  32bit 200 1331:00  14/07/2016 201964

EIRADSED-1TMP ALED Mo 16bit 100  1230:56  14/07/2016 £72
EIRADIED-VEL | |axin Mo 8t 100 133058 14/07/2016 296 =)

Server: 1010.0.5:1567 51 streams 1.372.140 Kb stream buffer  |PC Time [UTC): 13:31:06

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 File Y Setup dialogue) is set to

YYYMYYYYMMYYYYMMDD_A_YYYYMMDD_HHNN

in order to prevent file names conflicting. More information can be found in
Scream! manual MAN -SWA-0001 available on the Guralp website.
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5 System configuration
System configuration, control and configuration tools are available by selecting an
instrument in Discovery, right -é 6L éOLFfjTlLcbTgiczeaTurgrbgdgecLly]
ternatively, the web interface can be viewed by navigating to the LAN or WAN ad-
dress of the instrument from any common web browser.

O

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 . Itis suggested to perform all the modifications and reboot the Minimus

S—————.

tons.

when the configuration is completed clicking on any of the

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.
~ UNDERSTAND
'l A~ | OPTIMISE
A A MWNWWWW_ Gral S
q) " QUIAIP™ | peorecT
Minimus
Status Help
System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 {(10.10.0.10) | Serial number: 00C555
System Status
General information
Host name MIN-C555 Host label SPRT-MIN System type Minimus Product type Minimus
. S B - . 10.10.0.10 SEED network and DG.TEST
Serial number 00CEh5 Firmware version 2.0-7545 IPv4 address (DHCP) station (No site)
Digitiser temperature 31.368°C Digitiser humidity 26.70% Input voltage 13118V fs;.;,;z;o-\-er Fthernet 0.000 V
et - 12:23:03 PM . - sckt: 1220
System time Thu 7-Nov-2019 Uptime 1h 22m 5s ETH status data: 216
GNSS Status
GHN55 connection status Connected Last timestamp 122:1293'32_0? S B
( [
. R 2019-11-07 R L+ ¢ |
Last lock time 1:42:57 GHNS55 stability 100% ] ! APy
Latitude 51.3605 Longitude -1.1633 — F1 Downsl
g} _AoKg
. Horizontal dilution of = ] =
Altitude 17 precision 0.0 e
GNSS PPS status |T=[|L|I:|tne: GNSS NMEA stream  Input OK . \-\ 7 g _
e Vi ==\ A Report & problem | @ OpenStrestiap contributors
GNS5S Lock state 3D locked Number of satellites In view: 12
Data record status
microSD status Recording ImicroSD total 60636336 KiB ImicroSD used 1228504 KiB | microSD free ars
Sensors
Number of sensors 1
detected
Sensor( Serial number (0} TFO64 Firmware ver (0) 6.0
Integrator Z (0) -5 Integrator N (D) -5 Integrator E (0) 65
Seismometer Z (0) 7 Seismometer N (0) 293 Seismometer E (0) 435
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96LeOLF] TSFT20S] LT IOT SZgF braniedddpasdword t6 acce8sZhg T L F 1 ¢ |
content of the web page.

gUrcnlB“

Required fields are marked

Username:
Password:

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 loginis  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.

JFegT6S]]gaTLE YT ci-dpwn3nRny ih the ISehwbrk tibralpwsIdisa-

ble the request of login every time the web page is accessed. The username and pass-
08S29g7JSzTESciTirSzriu6rtobgzrurgrugrLilbczicSz168S

tab.
~ UNDERSTAND
" — ~[y =
SSSUSEUS U RO [ v RvATI R T Y Gralo™ | oPTIMISE
M M Quralp™ | srorect
Minimus
Status Metwork  Setup  Trigger  Data Stream Data Record Storage Logout Help
System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 (10.10.0.10) | Serial number: 00C555
Network Config
DHCP [Enabled ]
DN 51 209.244.0.3 DNS2  54.200.69.80 ﬁ
. - Password
Nleb Login Required ~ | Mlsername (Normal) user {Normal) *Fxxxx®kx*:  WHTTP Port 80
- Reguired : - Password
Web Timeout sername (Admin) admin " oo e e e
Required (Admin)
Send Seadl ink

5.2 System status
Al gT3%cucoblOTCUETSITcl g7 0g ET BRHeathidgoamation c gz Jiegr
about the Minimus and connected instruments. These parameters are described as
follows:

A Host name : the serial number and model of the device;
A Host label : the customisable name of the Minimus system;

A System type : the name of the connected digitiser, e.g. Minimus HA
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Product type : the type of the connected digitiser, e.g. Minimus A
Serial number : the serial number of the Minimus ;
Firmware version :the DIG firmware version running on the  Minimus ;

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

Do e o B> Do

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

A 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;;

A System time : the current internal system date and time;
A Uptime : the time the Minimus has been running since the last reboot;

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

A GNSS status, last GNSS time -stamp , last GNSS lock time since significant tim-
ing drift or re -boot, GNSSstability 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;

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

A 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 ;

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

A Number of instruments connected; and

A Real-time sensor values from the connected instruments.

5.3 Station metadata

Discovery provides a number of flexible station meta  -data inputs. These are accessi-
E69gTJzSrT1cl g19%gcQZlOTciUETSITtcligrlLibczorgicabTto

QabellOT i BigNeBnelOT 1z gTQbggTLiT?2LbeSOgzarSiéartiurgruz
ments in the main window.
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SBtation Name HOXetv@rk Code HOT 12 g T U 6 6 T b-dataihdader vijlues Wsed by the
miniSEED file format, which will be included in locally -stored miniSEED files (see
section 5.8.90n page 47).

5.4 Network configuration
5.4.1 |.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.
ASTeéStJLjozgTbcuclLeéTugagzgbblLi] YTOLbLecTcl gTaawgc
UFgYTQFrggzro?2[ 9 -tOYteéil tFrjgrcigrrSggrJdzdémt OCF UESGS
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:

S
T

~ UNDERSTAND
i S~ | OPTIMISE
- VAN Ural OPTIMIS
j\’“ﬁ M Quralp™ | srorecT
Minimus
Status Metwork  Setup  Trigger  Data Stream Data Record Storage Logout Help
System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 (10.10.0.10) | Serial number: 00C555
Network Config
DHCP |Disabled|v\|5taticlpaddr 10.10.0.10 Net Mask [255,255,255.0 JGateway  |10.10.255.1
DNS1  [209.244.0.3 Disabled DNSZ  [84.200.69.80 u
Enabled
. Password
Web Login Username (Normal) user (Normal) #askssss  |HTTP Port 80

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

this, click the uEQCCéFTéFTCi gT3?2u0ciuT°géSzgOTCcuEV

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).

0 Note: By default, the static I.P. address assigned to each Minimus is unique and

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

hexa decimal into base 10.

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

A MIN-C555+ "55"t (55)s = (85)0t 85 and

A MIN-C555+ "C5"t (C5)e=(197)ot 197
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Network settings are also available in Discovery by right -clicking on the Minimus '
gfFczaTtlLiTt?2LbéSOgzesbrrulLirtolLigSoTtuigrbgégecLliij

(® Edit Network Address - Discovery ? H

Update IP configuration:

Metwork Address: |1ElI .18 .2 .31 |
Netmask: |2s5.255.0 .e |
Gateway: | | D

[] obtain 1P address automatically (DHCF)

1.185.6 OK Cancel

5.4.2 NTP (Network Timing Protocol) configuration
0 Note: Network Timing Protocol (NTP) is only used for setting the system's internal

clock at boot -up, itis not used for sample timing . SeeSection 5.10for 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.

821ggJuQécyYTcli grTwAE Tbhgz09g2zT7TSZcLSFTO6SéucyggTQrF §
OgETZU] gNTLDbTbgcTcSTO:- $S6 10T 0 pddlith.org b § Bhisad- g T OL z ¢
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 |.P. address of your preferred NTP server. To
gSTtciLbYThgdégeéecTcl g1 9%c icl é Odenh mén ivhichacsr T ¢l g1 3
OucgbTtcl gTOwAaE- 7T~ 1T ggzlorbgecclLi] YTurgredcgztcl g

Network Timing
PTP

PTP - PTP Offset N "

Mode |D|5ab|ed v| Correc‘t?:n 0 nanoseconds |Transmission
Mode

TP Server Pool |v||

Registry Disabled

. Reqgistry
Registry Update Eve Static roup 1D SOF Address 52.34.40.123 ‘

5.5 GDI push (autoconnection)
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.
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The "GDI auto-connection” feature enables the Minimus to establish owuigoing net-
work connections in orderto  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.9.192.0.2.91:1566 or affin-
ity10.example.com:1566 nyrtricSturerSirtcigreSifrgecLSrriLg
the web page.

GDI auto-connection settings

Connection |Connec‘tion |Connec‘lion |Connec‘tion

When auto -connection froma Minimus to a hostis 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.

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 .

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-
grctlLicSturerSitcecligrongzogztorirgségbnrtT A LbTtol 6
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

gscd.server.com:9876

QscD
Q5CD code sensor Sensor 0 - ||QSCD code QSCDo
Connection Connection Connection |Connec1ion

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.

Ebgrtci gT 3t %9271 é Sdpwnmmieny fobekit e spris@ @nd assign the de-
sired QSCD code.
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5.7 Data storage

The main panel of the "Data Record" tab in the web interface is shown here:

e ANt

Status Data Record

Metwork  Setup  Trigger  Data Stream Storage

System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 (10.10.0.10) | Serial number: 00C555

UNDERSTAND

gumfﬁ OPTIMISE
PROTECT
Minimus
Logout Help

Data Record

The "Disable All" and "Restore default"
button will ALSO affect settings of any
other sensors

—a

"Copy to Data Stream” will apply

E; p [ Il;iia A =ettings from this page to streaming
configuration of all of the sensors.

Recording status

Recording

For more information about micro5D
cards status please visit "Storage™ tab

Display Streams [ Al v] Apply configuration for tap groups

Display On Page Sensor 0~

Channels configuration

SEED name - please use check-box to

Data transform . .
modify the default

Channel sampling rate

RESPonse file - if available

Seismic channels

S05eisXA [200Hz +|| [Transforms Disabled for this tap +|| (1 bpeTestjon  JHDF RESP_file_6
S0SeisZA [200Hz || [Transforms Disabled for thistap ~|| (1 peTest/oo  [HHZ RESP file 9
S0SeisNA [200Hz || [Transforms Disabled for thistap || [0 peTest/oo  [HAN RESP file_13
50SeisEA [200Hz +|| [Transforms Disabled for thistap ~|| (1 pe.Test/on  JHHE RESP_file_17
50SeisZB Disabled ~ Tap Disabled || (0 peTest/oo  [anz RESP_file_10
50SeisNB O oereston  [aHN RESP_file_14
50SeisEB OO0 oerestoo JAHE RESP_file_18
Mass position channels

S0tz [100Hz || [Transforms Disabled for thistap ~|| (0 pe.Test/on  JHmz

Sointh [100Hz || [Transforms Disabled for this tap ~|| (] pe.Test/on  JAmn

S0IntE [100Hz ]| [Transforms Disabled for thistap ~|| (] pe.Test/on  JHME

MEMS accelerometer channels

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 previous change to take effect.

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 drop -down box atthetop -6 g JcT1SJtci grZuj gTriurggra2Lbzéuar

LE6GgTeél uFrfFgébriar S¥j T

66YTCFUES6gOTUF§T?2LDUEGG
ciuztjzSozZblrugcSrucLreus66ariuzzéarcli grburgrest

to the same tap, e.g.S0SeisZA, S0SeisNA, S0SeisEA. The drop-down box at the top -

zLjlctSitceligrzujgrriurggro?2Lbzé6uart} -

e.g.Sensor 1.

The page is divided in four columns:
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A inthe 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-
6géeclLijTcl gT3?2LbUESgHOTSZcLSFNNTT 66TbcCczgir

g =
Ulsssssalssllsy button. The same configuration can be applied to real  -time
o
transmission channels by clicking the Ghisesssisiiskisd button. The default
 —
channel configuration can be applied by clicking the sl button.

A 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

A 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;

A 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

S
effect; this can be done by pressing the s h|tton.

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.

O
X

® MIN-C555 - - Discovery -

MIN-CSS5S is rebooting ...

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
cl gT33%ucSzu] glOTCUEWN
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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.

SD Cards status

External microSD card present PRESENT Number of 128-MiB miniSEED files 452
External microSD card usable USABLE Internal microSD card usable USABLE
External microSD card init count 1 Internal microSD card init count 1

External microSD card is primary microSD card PRIMARY Internal microSD card is primary microSD card BACKUP
Primary microSD card is recording samples RECORDING Backup microSD card is recording samples RECORDING

Sections of this panel indicate the status of the following:
A Whether a card is inserted;
A Whether an inserted card is usable ( /e. correctly formatted); and

A Whether the card is recording data.

0 Note: If the recording status of the cards is marked t

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).

5.8.2 MicroSD card rHéormatting
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.

Al gzgtuzgrcoSTtrgcli SgbriSzreéetuzgrzgdSzriuccelij UT 3
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 arei  ncluded and files

are fully clean before writing.

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

Note: A series of tests separated only by quick formats can leave some files

0 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 page59 can be used to remove the residual data if they cause
any problems.
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5.8.2.1 Quick format

Ensure that the external microSD card is correctly inserted. Click the
EQccSFTLiITCI gT3%cSzu] gOTCUELNTUTHgLUG6S] QgTESRTOL
oK

([@N

ation Ll click on button to continue.

@ Javascript Confirm - http://10.10.0.13/tab7.htrnl - Discovery X

Are you sure? Quickformat will erase the data from all of the installed cards.
Please make sure that no important data will get destroyed before continuing.

ok ]| conce

Al gtlLibczorgrcTogETZUujgTolLé66T2z9gdzgblTurgrzgcoz
ting operation is now complete.

5.8.2.2 Full format

Ensure the external microSD card is correctly inserted. Click the m but-
CSFTLFTCI g79%cSzi] gIOTCUETUFTUTALUSS] QgTESRTOL
ation Ll click on button to continue.

() Javascript Confirm - http://10.10.0.13/tab7.html - Discovery X

Are you sure? Fullformat will erase the data from all of the installed cards. Please
make sure that no important data will get destroyed before continuing.

ok ]| concel

The process takes several hours: check the status countdown indicators on the top -
zLjlctSitTo%ucSzu] grOTCUEN

SD Card control

— — SRO——eer: | —F

Formatting progress:

0%
~196 minutes remaining

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

5.8.3 MicroSD card data flushing and unmounting

The m 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

(T —— , :
The _ button flushes the data from the buffers into the microSD cards

and interrupts the recording.

the instrument is rebooted, or if a quick -format (or full -format) is per-

0 Note: The recording only restarts if a new card is inserted in the slot and
formed.
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The recording restarts if a new card is inserted in the slot or if a quick
format) is performed.

5.8.4 Downloading recorded data

-format (or full -

Al g73%cSz0] glOTCcUETSITcl gTogETEZSobgzTlLicgziueg

the microSD card:

Status

Metwork — Setup

Trigger ~ Data Stream

e AN A gl

Data Record Storage

System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 (10.10.0.10) | Serial number: 00C555

~ | UNDERSTAND
OPTIMISE
PROTECT

Minimus

Logout Help

SD Card control

—

Formatting status: idle

SD Cards status

External microSD card present

PRESENT

Number of 128-MiB miniSEED files

463

External microSD card usable

USABLE

Internal micro5SD card usable

USABLE

External micro3D card init count

1

Internal micro5D card init count

1

External microSD card is primary micro5D card BRIMSRY

Internal microSD card is primary micro5D card ESSKER

DG.dataless
fram.log
calvals. txt
polezero. txt
calib. txt

Primary microSD card is recording samples RECORDING Backup micro5D card is recording samples  RECORINNG
Channel data download by time selection
Channel:| DG.TEST.00.HDF -~ |From:[dd /mm/ yyyy [--:-- Te:[dd/mm/yyyy [--:--  Download
SD Card files
* Filename Size (bytes) % Last data timestamp *
D OO0C555_S0AccER 00100_00000 .msead 76726272 201%-11-07 16:38:35.110000000
D OO0CS555_S50S5eisERA 00200_00001 .msead 102752256 201%-11-07 16:35:58.270000000
D OOCS555_S505eisHA 00200_00002 .msead 102764544 2015-11-07 16:40:54.145000000
D OOCS555_S505eisZA 00200_00003 .msead 115785728 2015-11-07 16:40:58.610000000
D OO0CS555_S50S5eisXA 00200_00004 .msead 95154176 201%-11-07 16:36:31.360000000
D OO0C555_S0AccHA 00100_00005 .mseed 68460544 201%-11-07 16:37:06.540000000
D O0CS555_S0AccZA 00100 00006 .msead 77713408 201%-11-07 16:37:21.240000000
D OO0CS555_SO0IntE 00100_00007 .msead 47247360 201%-11-07 16:36:38.200000000
[ oocsss_soIntm 00100_00008 .maeed 47206400 2019-11-07 16:36:38.200000000
D OO0CS555_SO0IntE 00100_0000% . msead 47185520 201%-11-07 16:36:38.200000000
D atatus.log 3594107 201%-11-07 16:32:00.000000000
D ayatem.log 233008 2015-11-07 16:28:52.000000000
[0 init.log 232796 2019-11-07 16:28:53.000000000
D table of ewvents.bin 537600 201%-11-07 16:10:56.000000000
Download selected files
Auxiliary files
Filename L ] Description L ]

Dataless SEED file

FRAM log File

SCREAM! calibration values
SCREAM! =zerca, poles and gainas
Calibration text file

Clicking on the file from the list automatically starts a download using your brows-
er's standard mechanism:
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Opening SensorlSeismoZSm_0000000200_00003.mseed *

You have chosen to open:
| | Sensor0SeismoZSm_0000000200_00003.mseed

which is: mseed File (128 MB)
from: http://10.10.0.36

What should Firefox do with this file?

() Open with Browse...

(@) 5ave File

[ De this automatically for files like this from now on.

Cancel

Multiple files can be downloaded simultaneously by ticking the boxes on the left of
each link and clicking on | Download selected files | pytton.

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-
cLétcligetuzgrozlceccgitceSYrcecligatuzgrruzOpygTibT I
many files contain data when looking at the contents of the card.

5.8.5 Downloading data for specific tinnatervals
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:

Channel data download by time selection
Channet:| DG.TEST.00.HDF |+ [fom:|dd /mm/ yyyy [--:--  To:[dd/mm/yyyy [--:--  Download
SD Card files DG.TEST.00.HDF  ~
¥ DG.TEST.00.HHZ * Size (bytes) % Last data timestamp ¥

[] 00C555 S0AccEA DG.TEST.00.HHZ b 76812288 2019-11-07 16:53:08.470000000
[ oocsss_soseisEa N oG TEST.00.HHN ba 102875136 2019-11-07 16:52:23.195000000
[0 oocsss soseistia 0 b reeT.00.HHN ba 102842368 2019-11-07 16:51:18.075000000
[0 oocsss_soSeisza | DG.TEST.00.HHE ba 115867648 2019-11-07 16:51:30.735000000
[] oocsss_soSeisxa | DG.TEST.00.HHE ba 95268864 2019-11-07 16:51:50.500000000
[] o0oCESS_SoAccNA DG.TEST.UU.HMZ bd 68534272 2019-11-07 16:50:45.090000000
[ oocsss_sohccza : o ba 77799424 2019-11-07 16:51:14.460000000
[0 oocsss_soIntE DG.TEST.00.HMZ b 47296512 2019-11-07 16:49:50.320000000
[ oocsss_soIntw DG.TEST.00.HMN ba 47255552 2019-11-07 16:49:50.320000000
[0 oocsss_soIntz DG.TEST.00.HMN ba 47235072 2019-11-07 16:49:50.320000000
[] oocsss soEumian  J DG.TEST.00.HME La 1960256 2019-11-07 16:45:55.700000000
[] oo0css5_sovoltage J DG.TEST.00.HME bd 8941568 2019-11-07 16:47:53_500000000
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BrcligfFtbg6geéectcli grbcizcecTUF g7 §-tpialdpdacs:gb TUF T Cclr g

Channel data download by time selection
S—
Channel:| DG.TEST.00.HDF - JFrom: Eﬁlflrnnf YYVy -—:-— To:dd/mm/ yvvy --:-- 0 Download
SD Card files
L4 November 2018 ~ >
* Filename Last data timestamp *
Mon Tue Wed Thu  Fri
D DOCS555 SO0AccER 00100_00000 .mseed P019-11-07 16:53:08.470000000
29 29 30 3 2
I:‘ DOC555_S0SeisER 00200_00001 .mseed o o - =1 1 - 3 P019-11-07 16:52:23 1355000000
D DOC555_ S0SeisHA 00200_00002 .mseed 4 5 & T 8 9 10 P019-11-07 16:51:18_ 075000000
I:‘ DOC555_S0SeisEhA 00200_00003 .mseed 11 12 13 14 15 16 17 P015-11-07 16:51:30.735000000
00C555_S0SeisXA 00200_00004 .maeed P019-11-07 16:51:50.500000000
g = — = 18 19 20 21 22 23 24
I:‘ DOCS555_ S0AccHA 00100_00005 .mseed 019-11-07 16:50:45_050000000
25 2% 27 28 29 30
I:‘ DOCS555 SO0AccZA 00100_00006 . .mseed P019-11-07 16:51:14_ 460000000
[ oocsss_soIntE 00100_00007 .mseed 4 5 E P019-11-07 16:49:50.320000000
[l 0DOCS555 S0Intd 00100 00008 .mseed T 2019-11-07 16:45:50.320000000

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

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.

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 [ "$#" -nel];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
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5.8.7 Time based data extraction viatwork
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&t0=1605810814

import os

import wget

from obspy import read, read_inventory, UTCDateTime
from obspy.signal import PPSD

HtHHAHHH Start of variable to set AT
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")
HtHHAHHHHHHE End of variables to set #ttHt#H#H#HHH

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 0s.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 -Xx

# 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
Q[ LJggr 1L ¢ ghoxdmi@rinéhle Gobod of Windows Explorer.

- [

Home Share View Manage e
[‘ [[H Preview pane [ Extralarge icons &= Large icons = Medium-sized icons I Group by ~ [ ttem check boxes |:‘|
[TH Details pane =2 small icons EEE List JZZ Details DjAdd columns * File name extensions
Mavigation - m= _ Sort Hide selected Options
pane 5= Tites EE Content T by- B2isizeallcoumnstotit [ Hidden items e >

&«

~ 1 = » ThisPC » Removable Disk (D) v | O Search Removable Disk (D »

Drive Tools  Removable Disk (D3} _ o %

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

A

MAN -MIN -0001

afile named initlog Wt 1 &l L 81 20 a@odghstigeTirst 32 MiB of sys-

tem log information since the card was last formatted.

afile named systemlog WT T Al-dbHgOeHL 6gT & SF cMiBoftietr ¢ gT 6 Uk
system log;

afile named statuslog WTT Al-dHg@eHL 69T é SF cMiBlofdamps | g T 6 U &
of system state of health information. A new dump is generated every 20

minutes.

a disk image file which Guralp technical support may ask you to use if you
have problems with the card;
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A afile named table of events.bin

. This is not human readable: it is used
E2T1cCcli gT%glLbrLeTrCOgFrchbT AUEGgTLITCI gTO&ZL] T g:

A adirectory named all_miniSEED_files_are_in_here
tory, there will be a miniSEED file for each recording channel. The file -name

ZzgJLRTLbTcligrtburgrubrtcligrelu

tab. Each file is 128 MiB in size.

. Within this direc-

v

FTgO6TTFUrgrggne

== Removable Disk (D:)

Mame

| | GU.dataless

|:| init.log
|:| system.log

5 items

e

all_mim5SEED _files_are_in_here

|2] use_this_file_with_Win32Diskimager.exe_t...

& = ~« ‘P o This.. * Removable Disk (i)

v O

[Date modified

U

0/07/2016 03:00

(B

YT I E e
20/07/2016 03:00

YT I E e
20/07/2016 03:00

YT I E e
20/07/2016 03:00

T
87072

016

T
03:00

Search Removable Disk (D) 2@

Type

File folder
DATALESS File
Disc Image File
Text Document
Text Document

- o X

Size

4,608 KB

1,184 KB
£5,536 KB
£5,536 KB
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The typical contents of the

all_miniSEED _files_are_in_here

directory looks like

MAN -MIN -0001

this:

| B = | all_miniSEED files_are_in_here

Home Share View

€ - v 1

Mame

D SensorQAccelERou_0000000100_00013.mseed
D SensorDAccelNRou_0000000100_00015.mseed
I:] SensorDAccelZRou_0000000100_00017.mseed
D Sensor0HumidBRou_0000000010_00023 . mseed
D SensorlintERcugh_0000000100_0D0007.mseed
I:] SenserlintMRough_0000000100_00009.mseed
D SensorlintZRough_00000007100_00011.mseed
D Sensor0MassPosER_0000000100_00018.mseed
I:] SensorDMassPosMR_0000000100_00002.mseed
D Sensor0MassPosZR_0000000700_00004. mzeed
D Sensor0TemprCRou_0000000010_00021.mseed
D SenserlVoltageRe_0000000010_00022.mseed
D SensorlAccelERou_0000000100_00006.mseed
D SensorlAccelMNRou_0000000100_00008. mseed
D SensorlAccelZRou_0000000100_00010.mseed
I:] SensorlintERough_0000000100_00001.mseed
D SensorlintMRough_0000000100_00003.mseed
D SensorlintZRough_0000000100_00005.mseed
I:] SensorlMassPosER_0000000100_00012.mseed
D SensorlMassPosMNR_0000000100_00014.mseed
D SensorlMassPosZR_0000000100_00016.mseed
D SensorlVelocESmo_0000000200_00019.mseed
D SensorlVelocMSmo_0000000200_00020.mseed
D SensorlVelocZSmao_0000000200_00000.mseed

24 iterns

« Removable Dis... » all_miniSEED _files_are_in_here v O

Date modified

22/07/2016 0%:21
22/07/2016 09:21
22/07/2016 0%:21
22/07/2016 09:14

WE 13T
2016 0%:2

TR (107
f07/2016 09:2
1T E (T
227072006 09:21
5

TSI B e
fO7/ 2006 0%:2

-
£

22/07/2016 09:14
22/07/2016 09:12
p il
o,

/0772016 09:21

o

37 16 057
e 2016 0%:21
TSI E T
22/07/2016 09:21
TSI E T
22/07/2006 09:21
1T E (T
22/07/2016 09:21
TN E T
220772006 0%:2
TSI E T
22/07/2016 09:21
1T E (T
227072006 09:21
VI E (T
22/07/2006 0%:21
TSI E T
22/07/2016 09:21
37
24

2016 09:21

0772016 09:21

- O *
2
Search all_miniSEED_files_are_... 0

Type Size

MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB
MSEED File 131,072 KB

The file -name consists of four components:

A The stream name, truncated to 16 characters

Bookmark not defined. 133for a full list of these;

A The sample rate (in samples per second) as a ten

padded with zeros;

A A number which functions as a counter to ensure unique file
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

A 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:

Auxiliary files

Filename
DG.dataless
fram.log
calvala. txt
polezeroc. txt
calib . txt

Dataless SEED file

FRAM log file

SCREAM! calibration wvaluea
SCREARM! zeros, poles and gaina
Calibration text file

Description

A network .DATALESS: This is a dataless SEED volume that contains meta
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, thisis GU the file is called GU.DATALESS

-data

A fram.log :thisis the FRAM log file. Itis stored in FRAM.

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

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

A 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 -é 6 L e OT UF g1t él SSb g1 JFOTUCCIUTTSLAIGEF gT

the complete list of streams.

(®) Giiralp Systems - Discovery - m} e

File Edit View Help

Status Label System MName  Firmware Ver LAN Address Uptime Last Contact Latitude Longitude Altitude Timing quality

L | _ _
IQ | ® || ﬂ | SPRT-MIN MNCSSS 2.0-7548 1.3608 |-1.1632  |123.90 |100
Control Centre

Q H @ || ﬂ ISPRT FMUS Fortimus FMUS-DESB 2.0-7548 10, Live View » j13605 -1.1632  -1234 0
(@ I ® .II ﬂ INOLABEL  Minimus MIVAFSS 1.2-8707 10. Firmuware Update 0000 0.0000 0.00 o
—— =
|@ [@® | @ |oeMo 83 Minimus MIN-C4S6  2.0-7548 spl| SREw N TR 13606 -1.1633 -12.34 0O
S GDI Configuration
Data calendar view
Edit Network Address
File Exchange
Scan Locally Registry 52.34.40.123 Show On Map . =
View Web Page gurc][p
Local Systems View Web Page (in system browser)
i 3
4 of 4 systems responding olibistion
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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.

(¥ Data calendar - Discovery - O *

¢ Channels (2 Reload metadata ﬁ Events E Calendar view BB Timeline view [™ Reset view
|||||||||||||‘||||||||||||||||||||||||||||||||||||||
19/10/22 18:12:45
2019/1016 10:19:08  2019/10/20 21:32:17  2019/10/25 08:45:25  2019/10/29 19:58:34  2019/11/0307:1:43  2019/11/07 18:24:51

MIN-C555 MNC555-0AXL30
10, 10.0. 10

MNC555-0HUMAD

MNCS55-0AXL20 .
MNC555-0AXL10

MNC555-0VINPO

MNC555-0VELMA

MNC555-0MAG30

MNCSS5-0VELMO .
MNC555-0VELEQ

MNCSS5-0MAG20 .
MNCS55-0VELMS

MNCSSS-OVELND .
MNC555-0MAG10 :

MNC555-0VELZ0

MNC555-0AUXX0

MNC555-0TMPAD

0 Note: Any gap in the calendar view is symptom of a gap in the recorded data.

Use the mouse -wheel scrolling (or track - / touch -pad scrolling on a laptop) or high-
light a portion of data, right -¢e 6 L e OTUF §Tbg6geécT i SSrTLFOTcSTUSS

channel are selectable using key .

In Discovery, right -clickonthe Minimus SJTLF cgzgbcTUF §gTHh PV € OT O61T C
open a data viewer window. Select the streams that are going to be backfilled with
recorded data.
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In the calendar window select the portion of data to backfill into the viewer. Right -
e6LeOTUFgTbgégecTd°gZegbecTEGEOIL 66 ON

(® Data calendar - Discovery - O x
€ channels @ Reloadmetadata B Events [™) Calendar view B Timeline vie [ Reset view
T T [ T T T Tt [ T T T T [ T T T T [ T%r T T [ T T T T
| 20 1131 1/10 05:45:01 ~
2019/11/10 05:23:31 2019/11/10 05:33:30 2019/11/10 05:43:29 2019/11/10
MIN-C555 MNC555-0MAG20 :
10, 10.0. 10
MNC555-0WELND
Request backfill
MHNC555-0AXL30
Zoom in
MNC555-0VINPO
Hide channel
MNC555-0TMPAD
MNC555-0WVELMS
MNC555-0MAG10
MNC555-0AXL20
MNC555-0VELME
MNC555-0AXL10
MNC555-0VELZ0D
MNCS55-0VELMA
MNCS55-0ALXX0
MNC555-0MAG30
MNC555-0VELED o
The requested data are automatically imported in the GDI data viewer in Discovery.
(¥ Guralp Viewer - Discovery — O X
Individual Scaling | ResetScaling Wy /B t <<¥> »» »»> LoadSEED GDI Configuration 2019/11/10 05:47:38.174
Channel List 5 X
Channel
~ [E] MIN-C5535
[ Environment
~ (W] Sensord

] MNC355-0AUXX0
v [m] MNC355-0VEL
i)}

Select All Clear All

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
Al grrSitLceSzLr]

T U LjozuclLSitSIrtczufrbrlLccg
%ezgurlOTcUETSITC

zQrgfcabTtogETZujgWn

—_ =
Q- ©@
ot %
Q <

UNDERSTAND

“ralSs | oPTIMISE
QUIAIR™ | erorecT

AT

Minimus

Status Metwork  Setup  Trigger  Data Stream Data Record Storage Logout Help

System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 (10.10.0.10) | Serial number: 00C555

Data Stream
The "Disable All" and "Restore default"
other sensors
"Copy to Data Record” will apply
Record =ettings from this page to recording
configuration of all of the sensors.
Display Streams | All w | Apply configuration for tap groups| Display On Page Sensor 0~
Channels configuration
Channel sampling rate | Data transform | SEED nﬂlﬂﬁ{oﬂlﬁuﬂ?:EL'ET:::SI?CK'LJDH o RESPonse file - if available
Seismic channels
DAUXXO [200Hz +]| [Transforms Disabled for this tap ~|| [0 bpe.TEST/00  JHDF RESP_file 5
ovELZO [200Hz ~|| [Transforms Disabled for thistap || 0 peTest/on  [HAZ RESP_file_7
OVELNO [200Hz || [Transforms Disabled for thistap || 0 bpeTesT/on  [HAN RESP_file_11
OVELEO [200Hz || [Transforms Disabled for thistap || [0 bpeTest/oo  [HHE RESP file_15
ovELZ2 [sHz  ~]|| [Transforms Disabled for thistap || [0 peTest/oo [z RESP _file_8
OVELN2 [5Hz || [Transforms Disabled for thistap || (1 bpeTesT/on  JuHN RESP_file_12
OVELE2 [5Hz  ~]|| [Transforms Disabled for this tap_~|| [0 pe.TEST/00  JMHE RESP file_16
Mass position channels
OVELMSE [100Hz || [Transforms Disabled for this tap ~|| (] pe.Test/on  JHMzZ
OVELMS9 [100Hz || [Transforms Disabled for this tap ~|| (] pe.TesT/oo  JHmn
oVELMA [100Hz ]| [Transforms Disabled for this tap ~|| [ pe.est/oo JHME
MEMS accelerometer channels
0AXL10 [100Hz ]| [Transforms Disabled for this tap ~|| (] bpeTeEsT/os  JH1 RESP_file_31
0AXL20 [100Hz ]| [Transforms Disabled for thistap || (1 bpe.TEsT/oo  [HNz RESP_file_35
DAXL30 [100Hz ~]| [Transforms Disabled for this tap ~|| (1 pe.TEST/20  [HNZ RESP_file 39

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

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.

The drop -down box atthetop -6 g JcT1 SItcli grZiuj grrirggra2LbzZéuar
LESgTEél UFFg6bTtiur ST TCFrUES6gOTUFgT?2LDUESggUTT &l ¢
]zSoZbtlorugcSrucLreéeudé6artuzzéarcigrbiurgresSrirjozi
the same tap, e.g.0VELZ0, OVELNO, OVELEO. The drop -down box at the top -right of
clgrzujgrriorggra?2LbzésuadTt}FT-0fjgtorié66SobtcecStrSo
e.g.Sensor 1.
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The page is divided in four columns:

A 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
cl gT2?2LbUESggOTSZcLSFNUTT 66Tbczglur LF] TEUF 1

C _—
Ulssssssslsslsy button. Same configuration can be applied to recorded chan-
——
nels by clicking the Witk hutton. Default channel configuration can
cC =
be applied by clicking the l—————— hUttoN.

A 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 5.150n page 76);

A 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;

A in most -right column contains links to the RESP files associated to each of the
seismic channels (see Section 5.12.50n 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 s h|tton.

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

(® MIN-C555 - - Discovery - O x

MIN-CS5S5S is rebooting ...

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 (Giiralp
Compressed Format) packets over a network connection using the scream data -
transmission protocol.

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

These include:

A Gidralp instruments with embedded acquisition modules ( €.9.40TDE)
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A Giralp DM24 and CD24 digitisers with embedded acquisition modules
(e.g.Guralp DM24S xEAM[U])

A Gduralp Affinity digitiser

A Network Acquisition Module (Giralp NAM)

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

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

A Gdralp instruments with embedded acquisition modules ( e.9.40TDE)

A Giralp DM24 and CD24 digitisers with embedded acquisition modules
(e.g.Guralp DM24S xEAM[U])

A Guralp Affinity digitisers
A Giralp NAM (Network Acquisition Module)
A Earthworm software ( www.isti.com/products/earthworm/ )

GDllink supports both data push and pull from/to the Minimus . See Section5.50n
page 36 to configure data push to one or more remote clients, e.g. NAM.

GDHlink 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-
guirement for receivers to be aware of calibration values.

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

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

ANETcl gT 9wy ¢ o SMin0s  twietEpade Jselectithg desired SEEDIink mode:

Network Config
DHCP [Enabled ]
DN 51 209.244.0.3 DNS2  |34.200.69.80 E
- B P d FEREHRFREE
Web Login Username (Normal) user {Normal) HTTP Port 80
Web Timeout Username (Admin) admin :E:;":_I‘;rd [ m—
. Send SeedLink

eedLink [ Enabled, 65536 records || ;:;status.tx‘t 300 seconds ﬁzc?l?:t”;ﬁﬁ?t Optimal - ||EEW Packet 0 deciseconds

Disabled Every
TFTP Serve Debug, 512 records TFTP File
Network § pebug, 2048 records

Debug, 65536 records TP
:"I-I;:ie Run ' E-‘I;frgg?:; ] nanoseconds [Transmission PTP Master IP  0.0.0.0

Debug, 139264 records - Mode
NTP Server abled 48 re d
Registry | Enabled, 65536 records

Enabled, 139264 records -

. | - Registry
1

Registry Up » ’ » oup ID SOF Address 52.34.40.123 ‘

The choices are:

A O C¥ U E-6THi§id@he normal operating mode. Choose between backfill buffer
sizes of 2,048 records, 65,536 records or 139,264 records;

A 27?1 b i Etdrus §ft@re SEEDIink server; and

A 327? ¢ E gthiis@ode 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).

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

Standard SEEDIink 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 SEEDIink that allows the transmission of incomplete packets.

This improves latency.

Note: The modified SEEDIink is only available for EEW channels - ie.the
main seismic channels (generated with causal low latency filters) and the
STA, LTA, STA/LTA ratio channels.

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
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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.

AN Ttcel gT 3wy ¢ o SMiinOs avabBpags Sefeat theginterval in deciseconds
(1decisecond=100msor0.1b ge St b NTEgcoggfi Tr Li L%uCC?21Zuédgcil
CCRT - uedgchbT COgzetonm

Network Config
DHCP [Enabled |
DNS1 209,244.0.3 DHS2  |B4.200.69.80 u
Web Login Username (Normal) user Fasswors FxEEEFEF  |HTTP Port 80
(Hormal)

" . - Password P

Web Timeout Username (Admin) admin (Admin)
- Send SeedLink

. Send status.txt SeedLink Data - .
seedLink |Enabled, 65536 records | Every 300 seconds|p ot Eomat Optimal ~ EE‘.eVr:acket 10 deciseconds
Data Record Size [512 Bytes || TFTP server  [10.30.255.157 TFTP File

The modified SEEDIink protocol also allows the use of 256  -byte records as an alterna-
tive tothe standard 512 -E2c gt J Szr tc Wt T Al g1 2 2ddwhimerfugnét®z g T %L Ug
dwg ¢ oSz OOT Miiintus Sv8brpagk ¢omtrols this behaviour.

Network Config

DHCP [Enabled |

DN 51 209.244.0.3 DNS2  |34.200.69.80 u

Web Login Username (Normal) user rh‘li:fr:;‘l)]rd FxEFEFEF  |HTTP Port 80

Web Timeout Username (Admin) adrmin :E;;\:.ﬁrd ol

Seedlink | Enabled, 65536 records | é\?:rdysmus'm 300 seconds ﬁ:s:::';t?rﬁ?t ggg&igsgtl_ink 10 deciseconds
ta Record Size [512 Bytes |« | frFTP server  [10.30.255.197 TFTP File

Network Timing | 512 Bytes |
256 Bytes
PTP . PTP Offset z . |ETP - lﬁl___.. R

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

To test the SEEDIink server, Giralp recommends using the  slinktoo/ 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 00CHZD 2016 -09-1310:42:18 - 2016-09- 13 10:46:56
DG TEST 01 HHZD 2016 -09-1310:42:18 - 2016-09- 13 10:46:56
DG TEST 00 CHN D 2016 -09-1310:42:18 - 2016-09- 13 10:46:56
DG TEST 01 HHND 2016 -09-1310:42:18 - 2016-09- 13 10:46:56
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DG TEST 00CHE D 2016 -09-1310:42:18 - 2016-09-13 10:46:56
DG TEST 01 HHE D 2016 -09-1310:42:18 - 2016-09-13 10:46:56
DG TEST 00MHZD 2016 -09-1310:42:18 - 2016-09-13 10:46:56
DG TEST 00 MHN D 2016 -09-1310:42:18 - 2016-09- 13 10:46:56
DG TEST 00 MHE D 2016 -09-1310:42:18 - 2016-09-13 10:46:56
&

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)

e

The SEEDIink serveronthe Minimus 1 6 bSThQZZSzchbmOrgrabge&dzrhry
wild -card within network, station and channel codes. This allows you to request
multiple streams using a single command.

to quote this character with a preceding backslash (  \ ") when used in com-
mand arguments.

0 Note: Because the ? character has special meaning to the shell, it is safest

MAN -MIN -0001 58



Guralp Minimus
and Minimus+

5.9.3.1 MiniSEED extractor

®) Guralp Systems - Discovery
File | Edit View Help

Data Viewer
CAP Receiver

em Name Firmware Ver  LAN Address Uptime Last Contact  Latitude Longitude Altitude Timing quality

-1 ool D imus FMUS-DESB 2.0-7548 10.10.0.25 00:10:05  Just Now 51.3605 -1.1632  -12.34 0
-1 miniSEED Extractor mus MIN-AFS5  1.2-8707 10.10.0.6 6 days 6 Hrs Just Now 0.0000  0.0000 0.00 0
o= Power board control
| & mus MIN-C456  2.0-7548 10.10.0.17 00:16:36  Just Now 51.3606 -1.1633  -12.3¢ 0
— Sonardyne Debugger
| @ 'SPRT-MIN | Minimus MIN-C555  2.0-7548 10.10.0.10 01:00:01  Just Now 51.3606 -1.1632  120.80 100
Scan Locall Regist 52.34.40.123 =
o glralp™
Local Systems

The miniSEED extractor serves two purposes:

A 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.

A 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.

(¥ miniSEED Extractor - Dis...  — O X
Choose Files to Process Browse
Select Destination Folder Browse

Gap Search Trim Files Close

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

Browse button to select which files you wish to process and then the
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Erowse

second button to select the folder into which you wish the out-

put files to be written. Finally, click the TimFies | phutton 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 GapSearch | 14 view the report.

5.10 Synchronisation of the sampdtock
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.

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.

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 3.2.20n page 17 for details.

MAN -MIN -0001 60



Guralp Minimus
and Minimus+

5.10.1 GNSS lock status
Al LbTLbTUOULBUESgTLFTCl gT3%cuceblOTCcUETSITccligrL

UNDERSTAND
4 = e
MW gUralp™ | OPTIMISE
PROTECT
Minimus
Status Metwork  Setup  Trigger  Data Stream Data Record Storage Logout Help
——
System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 {(10.10.0.10) | Serial number: 00C555
System Status
General information
Host name MIN-C555 Host label SPRT-MIN System type Minimus Product type Minimus
Serial number 00CEh5 Firmware version 2.0-7548 IPv4 address 10.10.0.10 S?EP network and DG'TFTST
(DHCP) station (Ho site)
Digitiser temperature 29.105°C Digitiser humidity 26.23% Input voltage 12920V ﬁg;.:;z;o-\-er Ethernet 0.000 V
et . 9:03:39 AM . . sckt: 12/20
System time Fri 8-Nov-2019 Uptime 16h 51m 26s ETH status data: 216
—
GNSS Status
5 4ot . N 2019-11-08
GHN55 connection status Connected Last timestamp 09:03:38 ; — e S AOTEE
R SR ifs AONBTN5
[uast tock tme ol GNSS stability 100% L+ e ol
i o North Wessex [~
ILatitude 51.3608 Longitude -1.163 | - Downsl ?
e} Agiie J iV
. Horizontal dilution of by S ( s
Altitude 165 precision 0.92 },_/— /_:_-.-v%{' o
- Trusted N A _/-/"/}d‘:-"' = )
GHNS55 PPS status . GHN55 NMEA stream Input OK J L o / =
Pulsing e \ e - g L
Used: 12 r'd T - o Report a problem | ® OpenStreetMap contributors
GNS5S Lock state 3D locked Number of satellites In view: 12
Data record status
microSD status Recording ImicroSD total 60636336 KiB ImicroSD used 1298968 KiB | microSsD free ars
Sensors
Number of sensors 1
detected
Sensor( Serial number (0) TFO64 Firmware ver (0) 6.0
Integrator Z (0) -6 Integrator N (0) -5 Integrator E (0) -6
Seismometer Z (0) 62 Seismometer N (0) 287 Seismometer E (0) 481

A number of GNSS reporting parameters are given, including:
A Connection status
A Last GNSS update (sync) & last GNSS lock date/time
A GNSSStability:
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
A Latitude, longitude, altitude

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

A GNSS PPS status
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A GNSS NMEA streaming
A GNSS lock state (2D/3D)

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

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

UNDERSTAND
mANVAM Al | OPTIMISE
SN VLJJ gur0|p OPTIMIS
PROTECT
Minimus
Status Metwork  Setup  Trigger  Data Stream Data Record Storage Logout Help
——
System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 {(10.10.0.10) | Serial number: 00C555
System Status
General information
Host name MIN-C555 Host label SPRT-MIN System type Minimus Product type Minimus
Serial number 00C5E55 Firmware version 2.0-7548 IPv4 address 10.10.0.10 S?EP network and DG‘TFTST
(DHCP) station (Ho site)
Digitiser temperature 29.019°C Digitiser humidity 26.12% Input voltage 12,966 V ﬁs;{;z;o-:er Fthernet 0.000 V
et . 9:05:15 AM i . sckt: 12/20
System time Fri B-Nov-2019 Uptime 16h 53m 3s ETH status data: 216
GNSS Status
5 4ot . . N 0000-00-00
GHN55 connection status Disconnected |Last timestamp D0:00:00 } [ \/
Last lock time Never GHNSS stability Disconnected | + | -~
Latitude 51.3606 Longitude -1.1633 — BEXL
. Horizontal dilution of - - -
Altitude -12.34 precision Undefined . =
il
GNSS PPS status Mot Trusted  |qycoyyea stream Bad input 7N oY - iy 2
No Pulse J \\ f < # 4
. - - ] \
L T Used: 0 4 T, ” Report & problem | ® OpenStreetMap contributors
GHN335 Lock state No lock Number of satellites In view: 0
PTP Status
tat, . . . 2019-11-08 . - 2019-11-08 PR
PTP state Phase Locked Last PTP timestamp 09:14:407 Last PTP lock time 08:59:277 PTP stability 100%
Master IPv4 address  10.30.255.35 Master clock class PRI_REF_PTP Master clock accuracy < 100ns (0x21) |Master time source GPS
Network path delay 381 us Network jitter estimate *983 ns Network outliers 4%
Data record status
microSD status Recording ImicroSD total 60636336 KiB ImicroSD used 1299032 KiB ImicroSD free arse
Sensors
Number of sensors 1
detected
Sensor( Serial number (0) TFO64 Firmware ver (0) 6.0
Integrator Z (0) -6 Integrator N (0) -5 Integrator E (0) -6
Seismometer Z (0) 64 Seismometer N (0) 287 Seismometer E (0) 483

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 not 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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ANETcl g1 9%c U eMinim@ evébipagd d numbegof reporting parameters are
given, including:

A PTP state

A Last PTP time -stamp and last PTP lock date/time

A PTP Stability:
I Standby + PTP is running but timing is provided by GNSS;
I No Master + PTP not available;

I 1-100%t PTP locking process indicator. 100% indicates a time accuracy of
better than 200 ns.

Master IPv4 address

Master clock class and accuracy
Master time source

Network path delay

Network jitter estimate: quality indicator

Do o o Do o e

Network outliers

ggztcligrigugLr]jtTowgcoSzO0tesSrijrLjtoruzgrisSezr 82
A Disabled + PTP is never used (default settings).
A

Run if needed L Offline backup t+ 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.

A Runalways Ll Online backup t+ 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.

A Runalways L|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.

Network Timing

PTP

Transmission PTP Master IP 0.0.0.0

Mode

PP [Run always - Override GPS

ode nanoseconds

H Run if needed - Offline backup

¥ Run always - Online backup

Registry

Run always - Override GPS =
'y Group ID SOF Address

52.34.40.123 ‘

PTP can be configured for multicast or unicast mode. In unicast mode, the server I.P.
UggzgbbTrQbcTEgTDZgeLILggUTTA LDTLDTUOULE6UEGSGT
page.

MAN -MIN -0001 63



Guralp Minimus
and Minimus+

Network Timing

PTP
PTP - PTP Offset I
Mode [Run always - Override GPS ~] Correc‘t?:n 0 nanosecond "I:;zgzmlssmn

NTP Server |PDD| v|

|
5.10.2.1 Special notes for PTP with Maris oceattom systems.
PTP is the only source of timing available for a deployed Maris digitiser. To config-
QzgYtToOLblLcecTtcligrowgcoSzOTcuETSItcligragLjLeLlbgzr

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 0CGPSQhannel and select at
least 20 minutes of data. Right -click on the selection and click on ~ Show Samples

(®) Guralp Viewer - Discovery — m} X

Individual Scaling ResetScalng Wy /lr  <<>> >> >>>  GDIconnection settings

Channel List & X
Channel A
v [|] MIN-C555
~ [m] Environment
O -pwmDo
[ MNC555-0AXL
~ [E] MNC355-0CGP
Filters
50
[sp Plot
[ MNC555-0HUMAD Analysis Show Samples
L MNC555-0MAG Samples to .t files
[] MNC555-0TMPAD ReZero i
[ MNC555-0VINPO Zoom in kel
~ [ Sensord ADC Count Stats
[1 MMNC355-0ALXX0 Save as Calibrate Tilt
v X
[ MINC555-0VEL - Calibrate Sine
Oz Request backfill
Jzz Tonsfer F ramp analyse
[ mo fEnster fune Ramp error analysis
[ mz2 Set stream name R
[1Eo
Oe Load data view
[ ma Set Units
1 me =
Select groups up to 1 T
Select All Clear Al
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At the top of the resulting window, the maximum (

(min) values are displayed:

max), average (avg) and minimum

& MNC555-0CGPSO - Discovery —

max = 4274 103057ns

awvg = 277 66759 _21ns

min = =232 =2 flns

+00002380 +00002103 57388 .1ns
+00002380 +0000Z2103 57388 . 1ns
+00032380 +00002103 57388 .1ns
+00002380 +00002103 57388 .1ns
+00002380 +00002103 57388 .1ns
+00002380 +0000Z2103 57388 . 1ns
+00002355 +00002122 5784€.3ns
+0000235%9 +00002122 5784€.3ns
+000023559 +000021z22 5784€.3ns
+000023585 +000021z22 57245 .3ns
£

507083
50702
50702
50702
507083
50702
511&7
511&7
511&7

511&7

_Sns
.Sns
_5Sns
_Sns
_Sns
.Sns
1lns
1lns
1lns
.1lns

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 powesave
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.
Al gT7ggbLzgoTr SggTeufrTEgTbZgeéLlJdpfnmeruinthp Tci gt 9?2
93%g ¢ Q Z KMinimiisE web page. Changes are not applied immediately.

o el UND[RS‘T_AND
e e AN A AR gliralp™ | QPTMSE
Minimus
Status  Network Setup  Trigger DataStream  DataRecord  Storage  Logout  Help

System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 {(10.10.0.10) | Serial number: 00C555

—

Digitizer Controls

—m

Digitizer Config

The “Reset All Settings” button will
AL S0 affect settings on other pages

Auto Refresh 1 Auto Reboot  [On Ermor -+ |[Low Latency Mode  [Balanced ]

Host Label |SPRT-MIN Station Code | TEST Network Code DG Site Name Mo site
Bluetooth PIN [oooo Bluetooth [Enabled .| |Filter quality [High v

Deploy Mode MNormal [s] Deploy

Applied Rotation | Norme!

Analogue 0

"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

J6SSzNTTRIgFTCciLbTrSggrLbrbgégecggyYrcigrad cSr
use this to specify the length of time before auto  -centring is re -enabled.
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Digitizer Config

Auto Refresh 1 Auto Reboot [on Error +||Low Latency Mode [Balanced v]

Host Label [SPRT-MIN  |Station Code [TEST Network Code |pa Site Name No site
Bluetooth PIN [oooo Bluetooth Enabled - ||Filter quality [High v]

Deploy Mode | Power Save v| Auto Center Disable(hr) ’12— Deploy |

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

The final step is to click on the ~ -22P% | hutton and confirm or cancel the operation
from the pop -up window that appears.

System is about to be deployed. Are you sure?

OK | | Cancel

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

Digitizer Controls
L 50 affect settings on other pages

Digitizer Config

Auto Refresh 1 Auto Reboot [on Error_+||Low Latency Mode [Balanced v]

Host Label [SPRT-MIN |Station Code [TEST Network Code oG site Name No site
Bluetooth PIN [oooo Bluetooth [Enabled - ||Filter quality [High v

Deploy Mode [ Power Save - ||Auto Center Disable(hr) [12 Deploy Abort deployment I

You can abort

deployment within 2E'%I

You can cancel the operation before the countdown is complete by clicking the
Abort deployment | button

Caution: The power -save mode will disable the Ethernet and GNSS modules.
You will not be able to continue to use the web interface.

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 GuVi
Bluetooth app (see Secti on 7 on page 116.

When a serial or Bluetooth connection is established, type the command pow-
ersave off inthe console to disable the "Full power -save” mode and re-enable
Ethernet communication.
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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
bgOgzu6TVFzu6ZTbgibSzbTufrgrieéegé6gzSrgecgzbnrtrJ

FgzLetogo6SelLcatorSzTavgigzlLeTtueegégzuclLSirOYTuEERE

Analogue Sensors
Analogue to Digital Converter
Input gain x1.0 |Inpu: range +- 2048V |Inpu: resolution 2441 uVicount |
Identification
ensor type |Gu|?||3 3T |v| Status LED Idle | |
alp Mass Centring
Centre Mas§ Guralp 3ESPC Mass Readout Z -0.00375 V II‘.‘]ﬂss Readout N -0.00312 V IP.']ass Readout E -0.00375 V
Guralp 40T Mass Locking
Lock Mass | ) Unlock Mass | |
Guralp Fortis Calibration
Calibration Guralp 5TC Amplitude |IDD% v||ChanneI |N0rma| v||
— Guralp 6T
Digital Se}
Guralp 3TB
Selection
—— Guralp 3V/3ESP-V
Initialisation
Guralp 3T5TB
Guralp 54T
Generic velocity
Generic acceleration

A reboot is required after this change.

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

AStél uFrjgrcigrjuLrrtgégeczSrreus66eyrirLzbecyYrbger
BgeccelLijrtelitbrSZelLSttolL66TCcl gF TgFUESBgTCl gTa2¥bce
rgrcTViLiFlOYTbgégecTuTjuLiTbhbgeccLlLi]jTO0SZcecLLSEDLTYO

“igeclLijTtel grLlibeczergicrtcazZzgrcecSTOUSzecLbOTOLB6T O
to indicate that data are recorded from an accelerometer, eg.d[ wi N

Analogue Sensors
Analogue to Digital Converter
Input gain x1.0 -~ |Inpu: range +- 2048V Ilnpu: resolution 2.441 uVicount |
Identification
sensor type | Guralp Fortis v|| | |
Response
ortis Range |-0.50; +0.5a |~ | fFortis Loop [Normal ~ || |
a g Mass Centring
Centre Mass -1.0g; +1.0q Mlass Readout Z -0.00375 V II‘.‘]ﬂss Readout N -0.00312V |I‘.‘]ass Readout E -0.00375 W
-2.00; +2.00 Calibration
Calibration 4.00; +4.0g Amplitude |1DD% v|IChanneI |N0rma| v||
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5.12.3 Setting digitiser gain
Al gTLiZocecT]J ULFTEUFTEgQTEéSFczS669g017IJzSrTcl g1 x%gc
VU L ¥ KOwdéwn BoX. Digitiser gain options available are: Unity, x2, x4, x8 and ~ x12.

Analogue Sensors

Analogue to Digital Converter

nput gain |:-(1.D |v| nput range +- 20,48 V |In|JL|'. resolution 2.441 uVicount |
J x1.0 Identification
sensor type | Guralp Fortis | |
| x4.0 Response
Fortis Range -0.508 x8.0 Fortis Loop |N0rma| ~ || |
—\—I %12.0 Mass Centring
Centre Mass St 5 < Readout Z 0.00375V  |Mass Readout I 0.00312V | mass Readout E 0.00375 V
Calibration
Calibration [off v||AmpIitude [100% v||ChanneI [Normal V||

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.Guralp 3T and 3ESPC) support remote/electronic

mass centring. Change the polarity of the control signal using the drop -down menu
if necessary.

Identification

type Generic velocity ~ |s.a.us LED Idle | |

Mass Centring
|mass Readout z 0.00375 V |mass Readout 0.00312 | mass Readout E 0.00375 V

Mass Locking

Centre Mass §

Lock Mass | Unlock Mass | |
Calibration

Calibration [off « ||ampiitude [100% - ||channel [ Normal |
Control Polarity

Mass Lock Polarity 'I;q;z?itlirmmk Active Low - §Centring Polarity Active Low [~ | [Cal Enable Polarity

— Active Low
— =
Calartinn

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

_Centre Mass | ) i1on. 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 Ml and
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Unlock Mass | yttons. Change the polarity of the control signals using the drop  -down
menu, if necessary.

Analogue Sensors

Analogue to Digital Converter

Input gain |x1.D v||ln|JL|'. range +- 2048 V |In|:L|'. resolution 2.441 uVicount |

Identification

type Generic velocity ~ ||5tatus LED Idle

Mass Centring

Centre Mass |Mass Readout Z 000375V [Mass Readout I 0.00312V |Mass Readout E 0.00375 V
Mass Locking
Lock Mass Unlock Mass J_ |
Calibration
Calibration [off v||AmpIitude [100% vllChanneI [Norrmal V||

Control Polarity

Mass Lock Polarity | Active Low |~ | o oniock ICentring Polarity

Active Low

Cal Enable Polarity

Digital Sensors

Selection

Note: The mass lock control buttons are not displayed unless the selected
sensor type has a mass -locking mechanism.

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 -1and, 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.Guralp Radian), calibration values need to be entered manu-
ally for connected analogue sensors ( e.g.Guralp Fortis).

To enter the calibration values for your analogue instruments, right -click the Mini-
musLFT?2LbéSOgzeabTriulLiTolLi gSYPDONGTIEGHGEST DTG E b E
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Instrument 0
Settings

Instrument serial number:

(8 MIN-C555 - Calibration page editor. - Discovery

TFOG64

Accelerometer

System calibration values

Load from device

Component Z Component N Component E Component ¥ Mass Z Mass N MassE Calibration channel
Parameters
Digitizer Volts per Count (VPC) |2.4398328&-6 | V/count
Analogue Instrument Gain |0.52000004 | V per ms?
[ ADC Offset  [-33.7343 | counts
[] Coil constant  ran Af/mfs*
[] calibration resistor nan Q
| nan
| nan
Response
Mormalizing factor |1.930001&+9
Poles (Hz)
[-755.50002 | +i o | Hz
[-209.7 | +i o | Hz
[-63.790001 | +i* [-90.389999 | Hz
[-63.790001 | +i* [s0.389999 | Hz
nan + i* |nan Hz
nan + i* |nan Hz
nan + i* |nan Hz
nan + i* |nan Hz
nan + i* |nan Hz
nan + i* |nan Hz
nan + i* |nan Hz
Zeros (Hz)
[]zero0 nan +i* |nan Hz
[Jzero1 nan +i* |nan Hz
[]zero2 nan +i* |nan Hz
[]Zero3 nan + 1* |nan Hz
[]Zeroa nan + 1* |nan Hz
[]zeros nan + 1* |nan Hz
Component configuration
Copy: Poles and Zeros ¥ | to sensor to component ZME ™ Copy

Send axis Z

Poles and Zeros ~ | | Exportto file | Import from file

Send instrument calibration to device

Send to device
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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:

A The Digitiser Volts per Count (VPC) Ll the ratio between the input voltage and
clgrgLjLecLbggTSoczZocTOU6QgTODéSoFchtonnT T A&l |
cally with the correct value for this input channel of the Minimus .

A Analogue Instrument Gain  L| 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.

A 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 .

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

A The Calibration resistorist | gT OU6QgTSITCci gTéudLEZuUCLSFT ¢
on the sensor calibration sheet. This is common to all sensor components.

A 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.

A 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.

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

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.

Thedrop-§ SofF TrgifoTlLiTcl g729SrZSfrgfcTteéeSFilL]joziucl ST
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
Y | putton to copy and paste the selected values. Finally click on els
button to send the calibration values to the digitiser and save them permanently. Re-

peat this last step for the other axis. Note that | =922 | onjy sends the calibration of
the selected axis.
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Compaonent configuration

Copy: |Poles and Zeros ™ | to sensor to component ZME ™ Copy

Send axis 7

The overall system calibration parameters can be exported and saved in a file for fu-

Export to file

ture use by clicking on the EQccSFTQiggzTo%uebcecgrTeiudLEZ

System calibration values

Poles and Zeros * | | Export to file | | Import from file

Send instrument calibration to device

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

bration file can be imported using the Import from file button. The associated drop -

down menu allows specification of what to import: poles and zeros, gains or every-

thing. Click on 5end instrument calibration to device |, 5o 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 Send to device button to send the complete cal-
ibration to the digitiser.

When transmitting MiniSEED data, the responses of the instruments and digitisers
UzgTrgresSgggrLiTUTrgbbu] greud66ggrTiuTd?20cudgbbT %C
umes can be displayed in human -readable form, known as RESP, by clicking on the

9° C¥%- BIUEDOFWITguel el UFFgéTLFTCl gT220CcuT%HCczgir K
Minimus web page.
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~. | UNDERSTAND

i A~ | OPTIMISE
%‘—’WWN\MMJWWWWVM"_ gUralp™ | OPTIMISE

Minimus
Status Metwork  Setup  Trigger  Data Stream Data Record Storage Logout Help
——
System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 {(10.10.0.10) | Serial number: 00C555
Data Stream
The "Disable All" and "Restore default"
m' button will ALSO affect settings of any m
other sensors
"Copy to Data Record” will apply
=ettings from this page to recording
configuration of all of the sensors.
Display Streams | Al w | Apply configuration for tap groups| Display On Page Sensor 0~

Channels configuration

Channel sampling rate | Data transform | SEED nﬂl'nﬁT-D?IIi?:f:euﬁ:__:&e_:ck-box o | RESPonse file - if available
Seismic channels
0AUXXO [200Hz || [Transforms Disabled for thistap || (1 peTEsT/on  JHOF Irespsie s |
ovELZD [200Hz || [Transforms Disabled for thistap ~|| [1 peTest/oo  [HHZ RESP_file_7
OVELNO [200Hz || [Transforms Disabled for thistap ~|| [1 peTest/oo  JHHN RESP file 11
OVELEO [200Hz +|| [Transforms Disabled for thistap ~|| [ peTEST/00  JHHE RESP_file_15

Clicking on a RESP file link produces a page like this:

$ << Guralp S5EED response file builder wl.2-8615 >>

¥

¥ ======== CHANNEL RESFCNSE DATR ========

BOSOFO3 Station: TEST

BOSO0Flée Hetwork: DG

BOS2ZFO3 Location: 0K

BO52F04 Channel: HNZ

BOSZFZZ Start date: 2018,214,11:26:48

BO5S2F23 End date: Ho Ending Time

#

$ + e et + +
$ + | Channel Sensitiwvity, TEST ch HNZ | +
¥ + B et et Tt + +
£

BOSEFO3 Stage sequence number: a

EQSEFD4 Sensitivity: 2.13114E8E+05

BOSBFOS Frequency of sensitivity: 1.000000E4+00 HZ

BOSBFO& Humber of calibrations: a

¥

¥ + R + +
E + | Response (Foles & Zeros), TEST ch HNZ | +
$ + o + +
#

BOS3FO3 Transfer function type: L [Laplace Transform (Rad/=sec)]

BO5S3F04 Stage sequence number: 1

BOS3FOS Response in units lookup: M/5%**2 - Acceleration in Metres Per Second Sguared
BOS3FO& Response out units lookup: V - Volcs

BOS3FO7 40 normalization factor: 3.022955E+12

BO53FO8 Normalization frequency: 1.000000E400

Right-e 6 L e Ot if 2ol gzgTufrgTbhg6gMnmBSvieb @2¢eT c STZgCcQz i T

(® MIN-C456 - - Discovery

E << Glralp 3EED response fils bu
£

# ————————_Cc " NHNEL RESPONSE DATR
B Back T

. s

- Forward

B

B Reload

B View Page Source

BO52F23

£

" o
$

To save a RESP file, right click on it in the main list and select "Save Link":
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The “Reset All Settings™ button will ALSO
affect settings on other pages
K e Follow Link
K RESP fil Tz s
RESP fil Back k
K RESP file ~ fomvard
Reload
RESP file
View Page Source
K RESP file Copy Link URL
RESP file 16

Note: RESP files are not available for channels that have a transform ena-
bled. For details about transforms, see Section 5.150n page 76.

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 Giiralp 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.

Digitizer Controls

m | |m The “Reset All Settings" button will
AL S0 affect settings on other pages

Digitizer Config

(Auto Refresh 1 Auto Reboot tﬂ(:)\:eLatency

Host Label SPRT-MIN Station Code TEST Hetwork Code DG Site Name Mo site

Bluetooth PIN 0000 Bluetooth [Enabled | |Fitter quality [High v]

Deploy Mode |Power Save - ||Auto Center Disable(hr) |12 Deploy

Applied Rotation

Analogue 0 0
Digital 1 0 * |Digital 2 0 # |Digital 3 0 * |Digital 4 0
Digital 5 0 @ |Digital & 0 @ |Digital 7 0 © |Digital & 0

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

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

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
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which the displayed parameters apply is selected using the drop -down menu.

| Sensor Installation Parameters

ensor |Sen50r 0 |v| Dip |D IAzimuth 0 IDepth 0
Analogue Sensor{ Sensor 0
Sensor 1 Analogue to Digital Converter
Input gain Iqu: range +- 2048V |Inpu: resolution 2.441 uVicount |
Sensor3  ff Identification
f:p":or Genenc] 569 % Ktatus Le0 idie | |
Sensor 3 =
Mass Centring
Centre Mass Sensor6  Kiass Readout Z 000376V |Mass Readout I -0.00312 V |mass Readout E -0.00375 V
Sensor 7 Mass Locking
Lock Mass | Sensor 8 Unlock Mass | L |
P T p—

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

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.
Analogue Sensors
Analogue to Digital Converter
Input gain ¥1.0 «~ |Inpu:range +- 2045 V |Inpu:reso|u:ion 2.441 uVicount |
Identification
Sensor type | Gumlp 3T ~ | | Status LED Idle | |
Mass Centring
Centre Mass |Mass Readout Z 0.00375 ¥ |Mass Readout N 0.00312 V |Mass Readout E -0.00375 V
Mass Locking
Lock Mass | unlock Mﬂ;_l | |
Calibration
alibration | Triangle [+ Mmplitude [100% ~ ||Channe| [Morrmal ~ ||
Digital sensors | 7
Triangle Selection
Initialisation I

White Noise

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

range.
Calibration
Calibration [ Triangle  [|amplitude [100% v |fEnannel [Normal v||
- 100%
Digital Sensors m
Selection
Initialisation C 25%
12.5%

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

Calibration Triangle ~ |Amplitude 100% - Channel [Mormal |v|l
—
Digital Sensors Normal
Selection Diagnostic
Initialisation C | Calibrate Z Axis
Calibrate N Axis
Calibrate E Axis

Calibrate ZNE Axis

Note: The calibration channel, named nVELCO (or NnACCCO), produces an out-
put if and only if the calibration is in progress.

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

) and Discovery flags the status icon in yellow.

W
AJ]©®| @ |oEMO 253  Minimus MIN-AFS5 2.0~

|\.thi: systern is now operating in calibration mode I -2
|~ System: ACTIVE 0=
|\ Tirning: Error 0=

(GMSS Error,, PTP Error., PPS Error.)

Storage: OK

(Storage OK., Storage free space is in GREEN zone,, Free
space: 99.67%, Available space: 60686336KIB, Used space:
199308KiB)

5.15Transforms
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.
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UNDERSTAND
e VANt gUraI™ | OPIME
g p PROTECT

I Reboot Required -l‘dinimus

Status Metwork  Setup  Trigger  Data Stream Data Record Storage Logout Help

System type: Minimus | Host label: SPRT-MIN | Host name: MIN-C555 {(10.10.0.10) | Serial number: 00C555

Data Stream

The "Disable All" and "Restore default"

other sensors

"Copy to Data Record” will apply
Record settings from this page to recording
configuration of all of the sensors.
Display Streams | Al w | Apply configuration for tap groups| Display On Page Sensor 0~
Channels configuration
Channel sampling rate | Data transform | SEED '1ﬁ'nﬁ1'oflliff?:;j:_.::'ﬁd"bm o RESPonse file - if available
y ti t

Seismic channels

DALXXO0 200Hz  ~ Transforms Disabled for this tap ~ O petest/oo JHOF RESP file 5

OVELZO 200 Hz ~ Enable Transform (reboot) «[IlO0 bereston  [HHZ RESP_file_7

oVELND 200 Hz || | Transforms Disabled for this tap [ pGTESTO0  JHHN RESP_file_11

OVELEO 200Hz ~ [] perest/on  JHHE RESP_file_15
EzUibIJSzrT1JoFeéeclLSIFbTUZgTYgFUESggTSZTHLDUESBggTIZ
SzgOTcuEDbTISzTgueél el urvrgém

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.

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.

ASTQobgTégbcecSrLbggTZuzirgecgzbyrToOLblLcecTtcl gTO9&20UF Db
UzUrgcgzbtlOrSZcLSFTLF T CI -dowdmeine Typginthereniidio z & g 10T §

parameters and then click ~_Save Parameters | to store them. Itis possible to switch be-

tween Default and Saved User Parameters without altering the stored custom param-

eters but clicking Save Parameters | o, [ | g gT3?2gJiugQdbcTZUuzUrgcgzbOrlLbT

write the customised parameters with the default values.

Parameter Source | Default Parameters v Save Parameters |
Default Parameters

Saved User Parameters

Select which transform parameters to use:
Defaults

or

Recall saved user settings from memory

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

& Caution: The M button at the top of the "Transform” col-

umn does not disable transforms for all streams. It stops fransmission of
all streams, which may not be what you intend.
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5.15.1 Passhrough
This null transform simply outputs a copy of the input data, without applying any
transform. It has no configuration parameters.

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help
—

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Data Stream

Display Streams All v | [iransform Try to NOT change any SEED Location Display On Page Sensarl ¥
m‘ m‘ The “Reset All Setfings™ button will ALSO

—— —— hoc sotinde onoher eges

OXCHNO 200Hz v Transforms Disabled * |10 DG.TEST.FIHDF RESP file 5

0ACCZ0 200Hz ¥ Pass-through *||0 perestlio Jimz RESP file 7

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help
—

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517
Configure Transforms

0ACCZ0
Selected Transform Pass-through

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,

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.

V(0) (31‘; > A1)

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help
—

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Data Stream

Display Streams All ¥ | [Transform [Try to NOT change any SEED Location Display On Page Sensorl ¥

ﬁ [The “Reset All Settings™ button will ALSO
laffect settings on other pages

OXCHNO 200Hz v Transforms Disabled v |d DG.TESTJF]HDF RESP file 5

0ACCZO 200Hz ~ Differentiation |0 verestloo Jrz RESP file 7

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help
—

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517
Configure Transforms

0ACCZ0

Selected Transform Differentiation

5.15.3 1storder LPF
This transform applies a first  -order low -pass filter to the input data.

Y
X
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The single configurable parameter is "Corner Frequency": this specifies, in Hz, the fre-
guency 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.

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Data Stream

Display Streams All ¥ |[Transform Try to NOT change any SEED Location Display On Page Sensorl ¥
E m The “Reset All Settings™ button will ALSO

ffect settings on other pages
OXCHNO 200Hz ~ Transforms Disabled Mn DG.TEST.,FIHDF RESP file 5
0ACCZ0 200Hz v 1t Order LPF +||0 opetestlon Jwz RESP flle 7
Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help
—

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Configure Transforms

OVELZ0

Selected Transform 1st Order LPF Parameter Source Default Parameters b | m

Corner Frequency (Hz) 10

5.15.4 15t Order HPF
This transform applies a first  -order high pass filter to the input data.

A,
X

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-
guency 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
0 low -pass filter from the unfiltered data:

&)
% p— X
X - X

N
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Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Data Stream

Display Streams All v | [Transform Try to NOT change any SEED Location Display On Page Sensor) ¥
Srmrrer—— ————— ¢ The “Reset All Settings” button will ALSO

—— (SR R s cm it poges

OXCHNO 200Hz v Transforms Disabled v |[[] DGTEST[o0  |HoF RESP file 5

0ACCZ0 200Hz + 1st Order HPF *||O oerestor iz RESP file 7

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help
—

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Configure Transforms

OVELZ0

Selected Transform 1st Order HPF Parameter Source Default Parameters i I m

Comer Frequency (Hz) |10

5.15.5 15t Order Band/Notch filter
This transform applies first  -order band stop or Notch filter to the input data.

AV,
3

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 5.15.40n page 79), to gradually attenuate low -frequency integrator drift.

A 1st order low pass filter (implemented as described in Section 5.15.30n page 78).

The configurable parameters are the "High Pass Frequency” (HPF corner frequency as
defined in Section 5.15.4onpage 79N T i f §Tcl g1 20SoT- UbbTUZgZQgr éal
guency as defined in  Section 5.15.3on page 78).

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Data Stream

Display Streams All ¥ | [Transform Try to NOT change any SEED Location Display On Page Sensor) ¥
ﬁ m The “Reset All Settings™ button will ALSO

affect settings on other pages
OXCHNO 200Hz v Transforms Disabled v ||[] paTEST/o0  [HDF RESP file 5
DACCZO 200Hz Band/Motch Filter (1st Order) ¥ O DG.TEST.FJHHZ RESP file 7
Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help
—

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Configure Transforms

OVELZ0

Selected Transform Band/Notch Filter (1st Order) Parameter Source Default Parameters ~ I m

High Pass Frequency (Hz) |u.1 |an Pass Frequency (Hz) |Sl]

5.15.6 2"d Order biquad
This transform applies a second-order bi -quadratic filter to the input data.
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H(z) =

b, + b,z' + b,z* ’

-1 -2
a,taz +az

>

The biquad filter is a second -order recursive linear filter, containing two poles and
two zeros. Inthe 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.

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13)

Serial number: 50517

Data Stream
Display Streams All v | [Transform Try to NOT change any SEED Location Display On Page Sensorll ¥
E m m The “Reset All Settings™ button will ALSO
. SRS S affect settings on other pages
OXCHNO 200Hz * Transforms Disabled v |[] DpeTEST/oo | -oF RESP file 5
0ACCZD 200Hz 2nd Order Biquad | DG.TEST,T‘IHHZ RESP file 7
Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13)

Serial number: 50517

Configure Transforms

0DACCZ0

Selected Transform

2nd Order Biquad

Parameter Source

Default Parameters w |m

Type (HPFILPF)

5.15.7 Integration

This transform integrates the input data, e.g.

0 = Low Pass Filter, 1 = High Pass Filter

Comer Frequency {Hz) |10

(ms-1), the output produced is displacement (m).

H(z) =

il 2
b,+ b,z + b,z ’

-1 -2
a,+ta,z +a,z ’

if the selected channel unit is velocity

A

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
in Section 5.15.40n page 79), to gradually attenuate low -frequency integrator drift.

MAN -MIN -0001
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The configurable parameters are:

"DC Cutoff 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;

998t JjLjozucLSFTuSggtoYtol LeéeiTéeSFiLrjozgbti SoTtrar
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.

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Data Stream

Display Streams All v | [Transform Try to NOT change any SEED Location Display On Page Sensor) ¥

E [The “Reset All Settings™ button will ALSO
affect settings on other pages

OXCHNO 200Hz v Transforms Disabled v || DG‘TEST.’FlHDF RESP file 5

0ACCZ0 200Hz v Integration |0 DG‘TEST.W‘IHHZ RESP file 7

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help
—

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517
Configure Transforms

0ACCZ0
Selected Transform Integration Parameter Source Default Parameters v Save Parameters
DC Cut-off Frequency 05 Qutput Cut-off Frequency 0.003 Configuration Mode 2

0 = DC filter output
1= DC HPF + Integration
2 = DC HPF + Integration + 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).

o2t [de > X7 e [t

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 Cutoff 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;

29S¥FJLjoziuclLSFTuSggtoYrtol Léli teS¥riLjozgbti SoTtr it
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.

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517

Data Stream

Display Streams All v |[Transform Try to NOT change any SEED Location Display On Page Sensor( v

E [The “Reset All Settings™ button will ALSO
affect settings on other pages

OXCHNO 200Hz v Transforms Disabled v ||[] pGTESTon  |1DF RESP file 5

0ACCZO 200Hz v Double Integration |0 peTE ST.,EIEI_.IHHZ RESP file 7

Status Network Setup Power Trigger Data Stream Data Record Transforms Storage Logout Help

System type: Minimus | Host label: Support | Host name: MIN-C555 (10.10.0.13) | Serial number: 50517
Configure Transforms

0ACCZ0
Selected Transform Double Integration Parameter Source Default Parameters v Save Parameters |
DC Cut-off Frequency  |0.5 Interstage Cut-off Frequency 0.003 Output Cut-off Frequency 0.0015 Configuration Mode |4

0 = DC filter output
1 =DC HPF + 1st integration
2=DC HPF + 1st integration + HPF

3=_.+ 2nd integration
4=_. + Ind integration + HPF

5.15.9 EEW ParametersObserver
When an EEW trigger occurs (or is simulated  L| 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
5.16.40n 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.

wScglUT Al gtTCCRTZUzUrgegztczufrbJSzrreur
0 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 5.15.40n page 79.

The configurable parameters are:

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

A "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;

A "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;

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

A 3. z2zg0LgoTuSgglolTcl gTOU6QgbTCSTEGQTDI SOFTLF T

I unmodified original stream (acceleration or velocity);
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