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Appendix 4. NDAS Software

Overview

NDAS software is designed to control thNDAS series data loggers and digital modules
installed in combined instruments of the CME-xxxxNPBries (hereinafter referred to as a ‘device’).
The software allows doing:

- initial configuring of the device prior to opei@t

- selection of operation mode

- parameters setting

- system status monitoring

- registration of seismic signals on the built-ib &ard
- real-time signal preview

- sending test signals on the connected sensors.

The software can be connected to devices by mdamsadess communication or USB (virtual
COM-port). The software can carry out operationthvgeveral devices at once including those of
different types.

Driver Installation

Installation of the FTDI driver is necessary to
work via a low-speed USB connection before the
General Port Settings  Driver Details  Everts operation starts. For most cases, it is recommended
using drivers’ automatic search under Windows OS.
Below is a process of drivers’ manual installation
when automatic installation could not set up theedr

USE Serial Port (COM3) Properties K

-~ USE Serial Port (COM3)

Driver Provider: FTDI

v Dae. 2949017 or its installation caused errors.
Driver Version: 212260 . .
Digital Signer: Microsoft Windows Hardware Compatibility Connec‘s the deV|Ce to the USB pOI’t via a |OW-
Publisher speed connection. The description of how to connect
To view detais about the diiverfies. including a cable type is given in the user mantais
. _ o the devices. The device must appear as a COMport i
Update Driver... To update the driver software for this device. the Device Man ager tab.
Fol Backc Drvres. If the device fails after updating the driver, roll
= back to the previously installed driver.
Disable Disables the selected device.
To uninstall the driver (Advanced).
oK Cancel

Fig. 1. Uninstalling of the Old Driver
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If the system reports that the required drivelrsaaly set up, delete it with the ‘Delete the
driver software for this device’ command. After tirever has been deleted, click ‘Scan for hardware
changes’. Select the driver from the ‘/additionialhal.com’ folder from the software distributive.

Confirm Device Uninstall >

-~ USE Serial Port {COM3)

Waming: You are about to uninstall this device from your system.

[]:DElete the driver software for this device |

Cancel

Fig. 2. Confirmation

;.j.; Device Manager

File Action View Help
= | @ Hml e
v & DESKTOP-NH<2EAL

i| Audio inp Scan for hardware changes
% Batteries Add legacy hardware
[ Computer

s Disk drives
& Display adapters

Fig. 3. Scanning for hardware changes
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Software Installation

Install the NDAS software from the correspondialglér by running the ‘setup.exe’ file. The
installation procedure is standard and does nafire@ny special actions.

First Start, Wi-Fi Configuration

Start theNDAS_app application from the Start menu. Select the cotioedype — USB if the
device is connected via a low-speed USB port oFiNfi-a wireless connection is used (Fig. 4).

d 1
33 connection type i @
o USB-COM
1 WIFL
maral port
8 58 =
S 1007 I
]
1 168 1 211001
t 1
=100
1 1 1 T
-t - ™
68 Ai100
192 168 L Sl1o0z
7 : 1
168 1 =T
[l 1001
] |
| -m |
| HJ
|— Al

Fig. 4. Connection Types

After you click ‘OK’, a table will be displayed. &t the device according to its serial number
with setting a ‘tick’ (flag) (Fig. 5) in the lefigsiare.
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Fig. 5. Device selection

It is possible to rename the device with a morébile name for your comfortable operations,
for example, a name of a seismic station or a d¢mmdil installation site. To rename, double-clibk t
name field (Fig. 6). The name remains in the désicgernal memory and will be visible in a window
of seismograms. Besides, tltescr button makes it possible to add a text commeritivivill be also
visible.

Fig. 6. Setting a name for the device
6
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To setup Wi-fi, select the device withehecK flag (fig. 5) and click parameters. In the
parameters window (Fig. 7) enter the name of youFWetwork (SSid), the password, and a security
type in the corresponding fields. CligkPPLY’ . Initial parameters of the Wi-fi network setup are
given in Fig. 7.

The device can operate in the access point modehisgourpose, set a flag in the
corresponding access point square.

( ! parameters x|

sid |- sample rate
o 100 -

security |M
. 1hz output

passw | (=] [\wpa-ywpaz ,\ |

DHCE I: ftp safe http safe

mode mode

B ]
mode  Zldisable cydic rewrite J : : M. Y 00:00: |:|
n:#lrhnurs . ﬁIeaIignJ ¥ [DDL.MM.YY 00:00:( @ ¥ DD MM YY Q0:00:0 @ |:|
in file =0 n

file align [15,06.18 12:00 | [oe ) [X]

Fig. 7. Parameters Window

Since that moment the device will try to connectatavireless network. If the connection is
successful, all further actions to setup and cotiedevice can be made both via USB low-spedd lin
or sWi-Fi connection.

To start the configuring via a wireless connecfimm this moment on, close the program and,
then, restart it with selecting a Wi-fi connectionthe first window (Fig. 4). During the operatiora
Wi-Fi, all similar settings can be changed for sal/@levices at once. In order to do it, select the
devices with thechecK flag from the list in a devices selection wind¢kig. 5).
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Main Table

. * main table.vi

u, ¥ freemem,% wifids gps sync sched ADC_OK ip dear writing reader calib

S

D SD card

£ 159 19 {50 e e e e

[ [ ]B] o o N T Iz
| el el (e JTae]l | s &l | ] ]
T |l [ 1 o << T Bl | I
=2 [ IE s =TT e 1[I
T e [ ] T T T O T = e O
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Fig. 8. Main program window

The table of the detected devices is presentetdanrain program window. The devices are
being found gradually within several minutes. ¥ #i-Fi connection mode is selected, then the USB-
connected devices are not displayed. Similarly,mw&dJSB is selected, the Wi-Fi connected devices
are not visible.
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The left third part of the list includes the follow.

The ‘checK column allows to select the devices for operatiofihe next columnnamée
displays the name given to the device if this waslenearlier. With clicking thedescr button in the
‘description’ column, it is possible to read a text commernthi® device if it was written earlier.

{ " main table.vi =0l x|

nof S0 sD card
check name chans serial u, V free mem,% wifi,dE gps sync sched ADC_OK ip dear writing reader calib

[ = [ e N =

P oo l= = log] | | &]e | || |
-] [l [ 5 oo | b [ 5| 52 [} .o | fo| B 2[R ] ]|
T e=lsimms|sis Jeif ) | = e ] |

&

QesdT L 0 0 i/ 0 i

sasnoga'nl|pa'a’neters||pa’a’ns1ﬂ| |513t| IIHEI

Fig. 9 The brief status of the device

In the middle of the table there is a field for evide’s brief status (fig. 9). It includes the
information on:

“n of chans — the number of channels of a device;

“serial” — the serial number of a device;

“u,V” — the supply voltage from the main power sourta device;

“free mem” — the free memory of a device in per cent;

“Wi-Fi, dB” — the Wi-Fi channel quality conditions in dB;

“gps’ — the presence of a GPS signal;

“sync’ — the presence of synchronization of the refegegenerator;

“schedul€ — scheduled recording status

“ADC OK” — ADC status;

“ip” — the last three digits of the device’s IP addres
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Fig. 10. Controls of Devices

There are controls of devices on the right and Welloe list of devices. Depending on an
operation mode, it is possible to operate with augrof 5 (a signal view mode) up to 20 (ADC
parameters setup) devices. Moreover, dependinghenntode, devices of only one type (ADC
parameters setup) as well as devices of diffesgres (like viewing of parameters and the status) ca
be selected. If it is impossible apply the selectbdifferent types, an error message is displayed

The controls allow for:

button‘seismogram’— switch to viewing signals acquired by the desjce

button‘parameters’ — switch to the device’s parameters setup;

button‘params tbl’ — switch to viewing the set parameters for a grofidevices as a table;

button‘stat’ — switch to viewing detailed information on thiatsis of devices as a table;

button ’ - manual start of signal recording;
H

button - manual stop of signal recording;

‘ﬂ “SD clear’ — clearing of the memory stick (it causes regehe device);

buttorfindicator ‘SD writing’ — allows to start and stop recording in a manuatlenas well as

to display a recording indication. Setting the fIE‘ means that the device is recording a
signal;

10
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¢ " main table.vi o e |

check name

button/indicatorcard reader’— allows to switch the device into a internal dsttarage reading

mode and back to normal operation. The presendmcffagl?‘ means that the device is in the
reading mode. The acquisition of signals in thigiens impossible.

button ‘calib’ — opens a submenu of test signals. The followypmes of test signals are
possible:

- a single impulse of a 1 sec. duration and aamlitude

- a periodic sequence of impulses of a 1 sectidarand a 1 V amplitude

N
Y

- a sinusoid of 1 Hz frequency and 1 V amplitude

M - o sinusoid of 10 Hz frequency and 1 V amplitude

nof S0 =D card
chans serial u, ¥ free mem, % wifi,dB gps sync sched ADC_OK ip dear writing reader calib

[T [ desa ] o005 | b | B9

ez

Fﬁ [ || deser |5 | Portomr | o | 35

I
e I
W ‘..')

1
%

| [ desce |5 | Fooomor | @ | b6 | [=8

Elliel I

[ [ |5 | Foomm b || e

&) ] |

|
BNl 1
|
|
|

‘J || descr | 5| RSo0ze0s | o | B3| Fe7

B |l

e
A

mm||ms||wwﬂi| |siat| EIE'

Fig. 11. Log button

The‘log’ button let view the system log-file.
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Setup of Parameters

X

[ ' parameters I

l_s_,u:f} |1 v| IZ v|

’ ssid |--um |"
security | R |

passi | (= [\ypa wpaz RS -t
P point " 1 - 2 -
DHECP I,;;\' Ftpsaﬁa http safe <1 =Nz =
= mode -

sample rate

|25I] vI

1hz output

|

SENSOr powWer

s

e .mmmﬁ@'

O e~ |

: N or hours :
in file ﬁh—'

. filealion 2010170 00:00 |E| shutdown

L

file align

rﬁ B0 MM, YV O0:00: E‘PI

D MM, Y

1YY 00:00:1 | D
M YV 0000 E D

o061 |7, [ 4]

Fig. 12. Device Parameters: Mode and Schedule

In addition to the Wi-Fi parameters setup, the Patars window allows to configure:

Conditions to start the recording (controlled in the ‘mode’ field):

The‘mode’ field can be set up as follows:

- manual: the start and stop occurs only by the manual canahirom NDAS software or Web-

interface of the device. The calendar is not used.

- schedule the device starts and stops operating accordintheé calendar. If this option is
activated, upon completion of record the device lsarswitched into a standby mode. If needed, set a

‘shut down’ flag in the window.

- immediate: recording starts right after power on. The filexorded before the time
synchronization occurs are saved in the ‘No_Datgasate folder. After the synchronization is
finished, the recording continues to the foldetwvétcurrent date and time.

- sync recording starts only after the synchronizatias heen finished.

12
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When theschedule’ setting is selected in thmode’ field, the device turns on and off

recording according to the preset start and stopgiconsecutively for each row in the table. The

entries which are having stop time at past momenhat processed.

If the device is powered on in the moment afterstaet time of the current record fragment but

until its completion, recording starts from the nerhof synchronization until the stop time

specified in the table.

A

time zones. For example, Moscow time zone is UTCB@3

Start time and stop time are specified in UTC up s&cond. Pay attention to the correction for

» Files Recording mode operation mode switches are located to the fdft@date and time

fields (Fig. 13)

L parameters x|
ssid W | : . Sl rabe
250 | w
security | RN |

I —_— 1hz output

passw {;-‘-: WPAWPAZ ] e |
P point

http Sa'FE sensor DOWETA
mode E

& ftp safe
DHCP |+ s J

(5[27.06.18 13:47: 4

¥

L ] '__Jl-l -

schedule table

.' 126.06.18 Mm@ %}E’?,ﬂsfia Mﬁm
) 06,18 v [X]
= 0¥V 00:00:1 [ 700 v a0t (7 (]
2 Ipoummyy 00:00:1 7] o Do, 05:00:1 [T D

X Io0., vy 00:00: ([T & Do, vy oo:oo: | D
r

APPLY ]

Fig. 13. Operation Modes

The flag in the'cyclic rewrite’ field activates the ring record mode on the cahdnvnewer

data are recorded over the oldest data when faga ® over.
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There is thén of hours in file’ window under theschedulé. The field determines the length
of a continuous recording into one file. Time idied in full hours; the maximum value is 240 (10
days). The0’ setting is equivalent to setting the maximum laraftrecord (240 hours).

The‘file align’ flag allow to synchronize the start of each reedrélles on different devices. It
IS possible to set up the same moment of startsefgment of recording for a group of devices. Ad th
situation the first segment is recorded until ttaet;ig moment of the next segment (i.e. it canehavy
smaller length). Further on, the start of everytresgment is reckoned from the time set in‘fie
align’ field. For example, it is possible to start thetreegment on a group of devices at 0:00 —

equal hour.
L ' parameters
<sid L.um |
mnﬂm |
passi | wipa-wPAZ J e
{ point

DHCP I;f ﬂq:l zafe hittp safe

mode

Ol 1

=y ) B |

file alion ¥[31.01.70 00:00 |E| shutdown J v

f i.:,lzzr- 06,18 rwml +28.06.18 13.4?*411 :i
mode i{{m cydic rewrite I,,_ . = ]:l

n of hours w (OO MM Y Q000 i

in ﬁlE‘ %4 fle ahgn J = e g TWd| = |

Fig. 14. ADC Operation Modes
» ADC Operation Mode:

The ADC Parameters field is located in the uppghtrcorner. A flag in th&chan enable’filed

enables or disables a channel of the device.

Adjustment of dgain’ is located to the right of this field. It is pdsi& to select a gain out of
the list of values provided by a device. If a setatof an input range is provided, a list of pbssi
range values will be available. Depending on the devmeceer structure, a channel can be selected
individually or in a group of channels or all chaltsof the device can be selected at the same time.

14
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A list of sampling frequenciésample rate’ supported by the device is located in the upper
right corner. Sampling frequency is set up forcathnnels of the device at the same time.

If ‘1hz output’ is enabled with a flag, a signal is being recondétl two sampling rates — the
main one which is set up in teample ratewindow, andl Hz in different files.

The‘sensor power’ flag allows to power on and off the sensors cotetkto a device (not
applicable for all devices).

from a window. In most cases, saving the paramesgepgires reset of the device. The device is

2 To apply all changes of parameters, it is necedseciick the ‘APPLY’ button before escaping
unavailable for a time of reset. After the resesynchronization with GPS is necessary.

Parameters Table

[ [T
i ) | [ el s

| | e

Fig. 15. Parameters Table

Viewing the parameters as a table is useful focking the accuracy of parameters set for a
group of devices.

The first tab allows to check the ADC'’s followingnameters:

“devicenamée — a number or name assigned to a device;

“serial’ — the device’s serial number;

“sample raté — the preset sampling rate;

“1Hz output” — if the 1Hz recording option is activated,;

“sensor powet — if power supply to the sensors is enabled;

“gain range” — a value of current input range and gain fazheehannel.

If necessary, it is possible to edit parametersach device with clicking the ‘edit’ button on
the right.

15
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Other tabs allow for checking and editing paransetércalendar and network settings for the
devices as well as viewing of system information.

Status Table

(' stat table.vi ]
firmware temperature, PIESENE, azimuth, tit, height, sea
serial name gps date time version  gpsvalid degree i degres degres longitude latitude level, m voltage,V  mem, MB
[R5003605 | | | |16:24:34 26/06/18 [0 I,_»; a5 | o | INan | bsr | [37:5137| [ss22s| fis4 | [ooor | [se72 | ;I
[20110101 | [ | |16:24:34 25/05/18 [z8 F o3 | 0] | maN ] Nen 375137 5592 | [ | o | [7s50. |
[Rs003608 | | | |16:24:34 26/06/18 [0 I,_»; sz | o | INan | bes | [37.5135| [ssg22s| [a05 | oot | [sodes |
[RS003603 | [ | |16:24:35 25/05/18 [z8 F 7 | 0] | man ] sz 375135 | (55926 [210 | Ipooit | (30425 |
=

Fig. 16. Status Table

The status table provides all available informatiorthe device condition:

“serial” — the serial number of a device;

“namé’ — the number or a short comment assigned to ¢vecd;

“gps date timé& — time on the clock of the device;

“firmware version” — a firmware version of the device;

“gps valid’ — presence of time synchronization with GPS;
“temperature, degreé — the device’s temperature in degrees;
“pressure, Pd — atmospheric pressure in Pa;

“azimuth, degreé — orientation of a sensitivity axis with respeotthe magnetic North pole
direction;

“tilt, degree” — inclination of a sensitivity axis with respdotvertical;
“longtitude” — device longitude on GPS;

“latitude” — device width on GPS;

“height, sea level, - device height in meters above the sea levebBS;
“volage, V' — supply voltage from the main power source ittsjo

“mem, MB” - volume of the internal memory.

Some part of information is unavailable in differefevices. In this case, the corresponding
windows display zero or ‘N/A’.
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Viewing of the acquired signals on the fly

The ‘seismogram’ button in the main table switches the software the signal view mode to
view signals. Setcheck’ to the necessary devices in the main table (Fjgard then click
‘seismogram’ to enter view mode. It is possible to view datarfrap to 5 devices at once. It is also
possible to view data from devices having a difiéreumber of channels.
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|Qjﬁ :
T e 2002 [ oeeoon B o0
: E:Z;;- .‘ | \
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Time

Fig. 17. Signal View Window

The list of available channels for each devicera/joled in the left smaller window (Fig. 17). It
is possible to select a window in which the signain a channel will be displayed by changing the
number on the right.
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Fig. 18. Signal View Main Window

The main window (Fig. 18) allows to select an awtimscale of a g al with the

'y autoscale’ checkbox and sét scale’— the width of the windows (time I e).
The right top of each window includes the numb ensames of dev and n mb of channel
which are displayed in the window as well as a cofa presente d signal. O e window ¢ contam up

to 5 diagrams. Besides, by a right click, some tamtthl in t uments for preview setup a ailable.
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Recording Format of the Memory Card

Data are being recorded to the memory card in dcesvproprietary format .SIV. The
description of files naming system is providedtem 4.2.3. ‘File system’.

To convert data into other formats, use the dataexer furnished with the device’s software.

Start theconv.batfile to use the converter. Enter a path to theahdata folder in a

corresponding window and a path to the folder whieeeconverted data will be recorded. Select the
output format by a tick. Click ‘OK’.

B =101 x|
igh ga 34~ python—3.4. 4~python.exe co
e [
input: |D: MightData\420242018-02-05 dir_in |
output: |D: MightData\420242018-02-05 dir_nutl

™ control file | select

shot,s: IF v bin [ seay [~ mseed DKl

Fig. 19. Data Converter Window

19



R-sensors LLC
8A Zhukovskogo street, Dolgoprudny, Moscow regib4l 700, Russia
Tel.: (498) 744-69-95

R.sensars

While converting, the service data are copied searate .CSV file. This file contains the data
including recording time data, coordinates andstéresors’ readings which are available in the device
The data are updated every minute, therefore direrpf the file contains a new minute of recording

Column Value Description
Sample time ns * Recording start time of a mirhltek according to the data
logger’s clock
GPS time ns * Time of the latest drift measurenmmthe GPS clock
Drift ns * The drift of the clock measured in th®& time point is

given as a difference between a true time on GElSdime
on the data logger’s clock: d = tGPS — tLocal

Acc (Z, X,Y) mg Indications of the three-axis aertemeter (available not in

all models of devices!)

Comp (Z, X,Y) | mG Indications of the three-axis magpmeter (available not in

all models of devices!)

Press_reg Pa Indications of the pressure sensaifglale not in all models
of devices!)

Power_reg Vv Value of main supply voltage (work omlyen powered via
an external source; if powered via USB, the voltag®ot
measured)

Temper_reg Cc The data logger’s temperature

h m Height above the sea level — according to tA8 @&ceiver

lat ° Width — in degrees

lon ° Longitude — in degrees

Sample rate 1/s Sampling rate of a signal

Sample time S Recording start time of a minute lblmt the data logger’s

clock given in a format which is clear to a user

* Time is given in the UNIX Time format with the réstion of 1 nanosecond. The UNIX-time
is a standard format of time in which a time staytpoint is considered midnight (0:00:00 AM UTC)

on January 1, 1970.
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