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SAFETY

The ZonaSens box is equipped with a class 1M laser. Infrared laser light is coupled out via fiber

connectors on the front panel. Do not look directly into the beam with optical instr uments.

DO NOT LOOK DIRECTLY WITH OPTICAL INSTRUMENTS

i LASER RADIATION
\
l CLASS 1M LASER PRODUCT

Make sure that the line voltage rating marked on the rear panel agrees with your local supply and
that the appropriate fuses are installed. Changing of the mains fuse can be done by the user (see

Setting the AC Line Voltage and Installing Fuses).

With the exception of the mains fuses, there are no user serviceable parts in this product.

All statements regarding safety of operation and technical data in this instruction manual will only
apply when the unit is operated correctly.

Before applying power to the instrument, make sure that the protective conductor of the 3
conductor mains power cord is correctly connected to the protective earth contact of the socket
outlet. Improper grounding can cause electric shock with damages to your heal th or even death.

The instrument must not be operated in explosion endangered environments.
Do not remove covers.
Refer servicing to qualified personnel.

Do not obstruct the side radiators in the housing.
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INTRODUCTION

This manual describes the ZonaSenssystem installation and usage. The first section describes system
connections and installation, together with controlling software layout. The second section includes
detailed description of the software and all its functionalities. In the two following se ctions a brief

| sbosfbt I c pvpgbj $p mlppf_fifgfbp ~ka tlohfkd mo
technical specification of the instrument, FAQ and support information.
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INSTALLATION
1.ZonaSens and its components

The main component of the ZonaSens setup is the ZonaSens controller box, which needs to be
connected to a computer with preinstalled software. The instrument has two fiber outputs for the
interferometer fibers, a USB output for data transfer and a TTL input for external trigger.

To prepare the system for operation first install the ZonaSens software on the computer, connect

fibers to the controller, then connect controller to the computer. The software configuration is

described in following sections.

Figure 1. Front panel
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Figure 2: Back pane/

1.2Connecting components

The ZonaSens instrument has two fiber connectors located on the front panel and several electrical
and data connectors placed on the back panel. Front connectors are FC/APC sockets for connecting
two interferometer arms. It does not matter which arm is connected to which connector, as the

interferometer is symmetrical.

In the back, there are several connectors:

- Power socket, for 230V/115V with fuse port,

- USB Btype port, for computer connector,

- BNC trigger connection, for connecting external trigger if ne cessary,

- GPIO port, not used in current version.

The box has to be connected to the power mains and a computer, however before switching it on

please refer to section 0

Fiber connectors must be cleaned each time when connected to the box to avoid
introducing dirt and possibly scratching the fiber.
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1.3Software layout

In this section basic overview of the software is presented. More detailed description of individual

functions and parameters is presented in section O.
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Figure 3: Program window

1Q>pticsll.com




AOS ai3I PR ¢NXAIISNEBF <
[ 1 dzi2a 0l ¢ ) {2 GNR33
DN} LK 02 \fw RZWIWNJ\HHSANJ/
e el WDZonel W b T Zong |ﬁ:s:1|[wel H:Inﬂl ]
140.00-1
60.00- Reset b
é ey
40.00- 100.00
20.00- 80007
ol PR P S L G -
frmw iy it e 40.00-
E 20,004 E 20,00
i B 000
5§  a00- 3 2000
2 !
£0.00- 40001
60,00
H0007 3000+
-100.00- 100,00
-120.00-
-120.00- 00
’ Zonel |
B N B e e e e e e e e R -160.00-) | | | | ! i i i & i
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 0 002 O0M 006 008 01 012 04 016 018
Time [5) Time [ms]
LGOE-*O* {Zone1 || Hanning || Noaveraging | Exponential |[10 | Angesiart“ log | ilﬂﬂ —{}—

100.00E-3+

ASDInm/sart (Hz]]

| | | | | |
20.00k 40,00k 60.00k 80.00k 10000k 120,00k

w2y$S as
T2NJt{

1 I]ser Manual

Iw

|
160.00k

X

Power Spectrum [

| | | | | | | | | | |
140,00k 20000k 22000k 24000k 26000k  280MQk 30000k 32000k 34000k 360.00k 375.00k

80.00k

t {1l N YSi t{5 2F {K:

Figure 5: Main window




Active signal Snapshot Fil I'L E:\Shared)

wSO2NRSR

ay H o4 AFBELRKIZEK

.

[

Macigj SWN\Zi LabVIEWAbuild\] h

100kHz 1500mV ramp old box_01.tdms

13347
120,00

100.00-|
80.00-|
60,00
40,00
20,00
0.00-|

signal [nm]

-20.00]
-40.00-|
-60.00-|
-80.00-|
-100.00-|
-120.00-

-138.44-

Zone1 [~ [A Zone2 [~ Diff

1.8204 2 25 3 35

45

Time [s]

75

HiE ol

Play
\! b snapshot

Stop
*% snapshot

Display
"l params

100.00E+0
~Con) Hanning Log

10.00E+0-]

1,00E+0-)

100.00E-3 -}

10.00E-3

ASDInm/sart (Hzll

1.00E-3 |

100.00E-6 -

10.00E-6-,
0.00

' '
20.00k 40,00k 60.00k

120pticsll.com

'
120.00k

! ' !
140,00k 160,00k 180.00k
Frequency [Hz]

Figure 6: Snapshot tab

'
200.00k

'
220.00k

'
240.00k

Power Spectrum [
! ! !
260,00k 280,00k 300,03k

{ Yl LEKRI N} Y



ZonaSens v1.0
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(If there are no COM devices connected, note that the section will not be visible before

connecting the box and turning it on).

3. Connect system to the computer and turn it on, checking for new devices connect ed to COM

ports - these ports have to be later included in laser configuration (2, 3 or 4, according to

number of lasers present in the system). If Optoswitch is connected, check its COM port as

well.
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1.4nstallation
Do not connect the system to the computer before installing software!
1. Install accompanying ZonaSens software.
2. Openthe Device Manager, expandsection} MI ogqp %@LJ # | MQ& ) ~eb h



@ mv mol sfaba " | kcf dr o” qinth&ins@lfatiomfpldery | i pbggf kdp
5. Turn on the ZonaSens software.

Gotothe| Pbgqf kdp”™ g”~~_) pbib q i”~“pbop SFP> @LJp+ I

However, it could be useful to cross-check them with the Error! Reference source not found. o

NOTE: if system is equipped withanL- *ka i *pbo f g pel ri a.Thid
i "pbo "~k _b fabkqgfcfba fk | Pvpqgbj pgfrqr
manufacturer.

n the end of this manual.
7. Fc ~ii s™irbp ~ob "loob gq) I mbk | Bsbkgp”  tfkal
will be probably several connection errors, but after a few seconds, in case all settings for DAQ
and lasers are correct, no new errors should appear. During normal operation several warnings
may appear, however they do not signal improper operation
8. If the software is properly configured and connected to hardware, go back to the Home
p obbk+ LmbkIl k@®@pbkcftdkaht wqgl Naa jb~rprobjbkqg v
system configuration, one or two zones can be measured simultaneously, with proper
available FBG bandwidth displayed while adding new zone. Make sure that configured
wavelength fall within these bandwf aqep ~p tbii ~p tfqgefk i”~pbop}/
for correct configuration.
9. DI _~"h ql geb eljb tfkalt ~"~ka colj geb | Pbib
zone. System will readjust for the selected zone, which can take between 30s and 2minutes.
10.Lmbk | Pvpghb]j pgqrqrp” tfkalt+ >cqgbo ptfqgq efkd I
the power automatically and calibrate the signals, which should result in 6 signal ellipses
displayed in the window for each zone (3 for each laser). The plase ellipses should look similar
to the ones in .

11. After performing the procedure described above the system is ready to use.
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1.9Preparing the setupfor measurement

The ZonaSens system measures changes in optical path length between two FBG gratings, forming
a zone. It performs the measurement using a setup based on a Michelson interferometer, so for
correct operation it needs to have properly configur ed fibers, as described below. Schematic of a

setup is shown in Error! Reference source not found..

Signal fiber y
O o

:

ZonaSens box

OO

w

wSTSNByY

Figure 9: Schematic of ZonaSens measurement setup

The two arms of the interferometer should be connected to front fiber ports as a reference and
measurement arm. It does not matter which arm is connected to which port, however it is important
ge™”q geb obcbobk b c¢cf _bo ibkdqge pelria _b _bgtbbk

of that one can achieve a low noise operation and good interference signal.

The measurement box has an irternal filter that splits wavelengths into 3 or 4 bands, depending on
the configuration. The bands are specified in spec sheet and in zone configuration window. For
proper separation and analysis of the signal all FBGs used to form a zone have to be within these
bands - in general the lower wavelength is detected as a reference signal and the higher one as a
measurement signal. In one setup several FBGs can be used, but only one or two zones can be read
at a time by tuning lasers to their corresponding wave lengths and no FBGs should overlap each other.
To get a proper signal it is advised that the reference grating will be placed in front of the signal
grating (looking from the interrogator side). In case of an opposite gratings configuration (signal
grating placed in front of the reference grating), the signal will still be correct, but will have an

opposite sign.
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2.DESCRIPTION OF THHE-3SWARE

Qefp pb qgfl k abp of _bp I mbo~qfl k | ¢c geb W k*"Pbkp
control the system and perform measurements. The software main window is shown in Error! R
eference source not found. . It consists of several parts, with top areabeing constantly available in any
point of the software, the main screen changeable by means of tabs and right panel consisting of
function buttons. The ZonaSens software allows the user to select zones, acquiring, demodulating,
and displaying data. Additi onally, it allows to log live signal to either a file or a data server in order to
perform automated measurements. A detailed description of all software features is available in

following sections.
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Figure 10: Main window
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2.JHame screen

The main screen is shown inError! Reference source not found., other screens can be selected with b
uttons located in top right corner of th e main window. The screen displays all data acquired from the
system and current operating parameters. The main area is split between a few graphs: the top left
shows live displacement signal acquired from a selected zone for the last 10 seconds; the top right
shows a triggered signal sample, and the bottom one displays Fourier Transform of the live signal
peltk fk qlm ibcqg tfkalt) _bfkd qgeb pfdk"i $p

zoom and graph type menus in the top right corner th at can be used to preview the data and an auto-
scaling switches which scales the data to the window. Right clicking on the window also allows for an

easy export of currently displayed signal to an excel file or clipboard

On the right side of the window th ere are several buttons used to operate the graphs:

9 Datalogging - used to log signals to a file or send to data server, two icons below the button
indicate logging in progress

1 Play sound-allows to play live signal on the speakers. It is recommended to use 20Hz20kHz
bandpass filter (selected in the settings) to avoid sound aliasing issues.

9 Pause graphs - allows pausing graphs display for analyzing the signal. In case of poor
performance and need of data export, pausing graphs also allows to save processing data
spent on rendering.

1 Configure zones - opens a pop-up window where different zones and programs can be
configured. Zones within the current program can be selected using a drop -down menu in the
top bar of the window.

1 Optoswitch - allows to select optoswitch state. Greyed-out if optoswitch is not connected.

1 System status— opens system status window with current diagnostics of the system.

Live:
It allows the user to see live, calculated signal from the system. Buttons on the top provide possibility
to zoom and analyze the data, and selection boxes allow to choose zones to display. An autoscale

buttons toggles fitting window in X or Y scales. In this chart there are also two vertical dashed lines
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defining a time domain from which the PSD is calculated. By default, PSD is calculated from the last

second of processed data, but the range can be changed when the graph is paused.

Trigger:

Displays triggered signal sample. It can work in three different modes: in C ontinuous mode it
continuously displays triggered samples, Software trigger mode displays a sample after signal
reaches specified threshold set by the user, whereas in Hardware trigger mode it reacts to the rising
slope of the TTL signal. Due to the nature of system acquisition the system displays full sample during
which the hardware trigger occurred, not from the exact moment; the trigger length should be longer

than sample length, by default 200ms.

Amplitude spectral density:

Bottom chart displays ASD of the live data. It can be filtered with different windows, averaged and its
range can be adjusted. The window filtering eliminates artefacts in FFT resulting from discontinuities
at the frame edges. The default window is Hanning, other options include Hamming window which
can slightly improve the signal in specific cases (e.g. closely spaced frequencies) and rectangle
window, which provides no filtering and is not recommended unless there is an explicit need to
analyze an unfiltered signal. Averaging the signal over time allows one to improve distinguishing
constant signal from noise, three different modes are available — vector averaging, RMS averaging

and peak hold.
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Data logging:

Figure 11: Data logging window

Figure 10 presents pop-up window that appears under the data logging button. It contains setting
for both logging to the file and the data server. Logging to the file supports single file logging as well
as continuous file logging, for several files of given duration (typically between 10 and 30 seconds).
User can also specify delay of the file as well us which zones would be recorded. Network logging
allows continuous output to an external data server on which the data can be saved or analyzed. For
proper connection an IP address of the server and input port have to be specified and matching data

server program have to be running on the remote machine.
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