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Welcome to the “The Challenges of Structural
Health Monitoring (SHM)” Webinar

The presentation will begin at 04:00 PM Central European Time |
09:00 AM Central Time | 10:00 AM Eastern Time

All attendees microphones are muted for the entire webinar session. Be sure your
speaker is active and join the audio conference.

If you have a question, please send it to the host using the “Q&A” function.
Questions will be answered at the end of the presentation.
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Organizational Information

All participants' microphones are muted during the webinar.

Please do not forget to activate your PC speakers to enable audio or connect headphones to
your PC. You may have to take the step of joining the audio conference to hear sound.

Please type any questions you have into the WebEx Q&A dialog
You can open the Q&A window by selecting the “Q&A” icon in the WebEXx toolbar at the top of your

screen.

QRA

Today’s presentation will be E-mailed to all attendees. The webinar will also be posted on our
website: hitp://www.hbm.com/en/3157/webinars/

If you have additional technical questions, feel free to contact our technical support team at
support@usa.hbm.com
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Dietmar Maicz

Monitoring (and Railway) Specialist at HBK

Master level degree in Engineering and Economics

20 years of experience, >15 years in test and measurement

E-Mail: dietmar.maicz@hbkworld.com
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Typical reasons for Structural Health Monitoring (SHM)

Improving standard maintenance and inspection by
condition-based maintenance
- Detecting damage in early stage, enabling proactive
response
- Optimizing maintenance process
- Extension of major overhaul cycle
» Lower costs, higher availability

Fatigue monitoring, lifetime prediction
- Boost lifetime and safety
- Optimize design and support cost effective solutions
- Continuous observation and data (for new projects)
» Better insights, better product development

Identification of critical situation
- Immediate reaction
> Safe lives, avoid breakdown
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Gaining Real Insight into a Structure's Health

Action in case of damage

Emergency system

Accompanylng measures
)

time (years)

installation T
damage ——

no monitoring, late detection of
damage (leads to big damages
and long downtimes)

quick detection of damage

optimum preventive effect

maintenance costs

|

time (years)

installation
damage
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Challenges

Prerequisites for trustworthy forecasts/decisions

reliable data

high signal quality

long term stability and durability

data integrity (time synchronized data)

extraction of the essential information needed for
— immediate reactions

— maintenance decisions

— the prediction of lifetimes

Typical constrains

Size of the structure, long distances
Harsh environmental conditions

remote location, slow data connectivity
data transfer

data management and storage (data lake)
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Overall solution concept

Data
transfer

Measurem
ent

2

Remote
Interaction

M
Mounting, Data
Service reduction Support

®

HBK
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Ideal solution?

« There is no ideal/standard solution
- Every SHM needs a case by case analysis

= reason for HBK modular approach

wireless @

Measurement Data Transmission DataServer
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Alarming via e-mail

VPN
http/ftp

Remote Interaction

Diagnostics

HBK
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Standard approach — useful for most projects

Amplifier + Logging processing
* Intelligent triggering
* Preprocessing / Edge computing

o) @

« ftp/sftp
* cloud connect / \
HBM push
Reports | iification

Alert via E-Mail

fibre optical
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Credits: graphic generic mobile by Matt Jones

HBK
17)'

HOTTINGER BRUEL & KJ&R



Wide sensor range, distributed over distances

CAN sensors Hydrostatic sensor
Digital level
- - . L " _-— )
. Wldg range of physmal and digital inputs ' camers
 hybride fibre optic sensor system | £ cciistontion
- Ultra-robust (vibration, shock) according to - (' Deta minig
MIL-STD202G .
v v » .
. Extended tgmpergture range: -40...+80 6T Edge Recorder T
C, dew-point resistant Gampti
. . . valuation
- Dust- and water-proof with ingression Datescquistion

protection grade IP65 and IP67 m €7
* Fire protection rating according to DIN EN Hk “ -

System distributed over Wocecnne >
distances of several kilometers

45545-1:2013  mA¥

 Reliable design offering 10,000 plug cycles | Direct
. . . . iber-optic B Y
* Distributed system, Time-synchronized ) 4@5@ :
= :
data 3¢ J
> : : 4 v
aE . Wayside Train i m
k.I.J ____ Monitoring™e== Classic data center Gl
1 | PUPLIC b @ Collaboration u‘?,@
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Sound & o ’
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HBK solution set

« Components (sensors, DAQ — QuantumX, PMX, FS22
software — Catman, nCode, Reliasoft)

- Cabinet equipped with components incl. startup and software (modular set)

« Custom solution incl. cloud, on-site sensor installation and service
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Out-of the box: Data logger functionality for Monitoring

- Take long-term measurements over several days, weeks and months

- Easy setup of hybrid systems (electrical and fibre optic sensors mixed)

- Carry out parallel data acquisition jobs using a single data recorder (individual files, triggers)

- Data classification - Rainflow, FromTo, etc - direct in Logger

- Save data locally or automatically transfer data to FTP servers or the cloud

* Implement automated actions and alerts such as smart phone push messages or/and E-Mails
triggered by defined events

* Integration of weatherstation signals

+ Live data visualization in the Web using
Microsoft Power Bl

+ Event and status logging
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Parallel Recording - Define several recorders within one
DAQ job

* Recorders are running in parallel (max 15)

Each recorder can have a individual subset of channels with own sample rate
Separate start/stop condition
Individual files per recorder

By default recorders are repeated endless

1B catmantP V501

==

==

DAQCHANNELS  VIDEO | DAQJOBS . VISUALIZATION  EASVSCRIPTEDITOR  COCKPIT

& A4 Analyze measurement data & Design mode T Window ™~ (@) Help ™
| % 4 NewDAQjob | K Delete € Up. 454 Reset default seftings | | f‘ I' ?t (= |
Start #3 New recorder f e Dl | 5:!‘: * 4 catman Multi Recorder Console == I
[(EyPaste (? Use s defauft E
i Recorder group 1
Job st Recorder: Recorder rail track 1

3 0AQ jobs | Recorder1 4 | |Recorder2 4 | Recorder3 LS
it ok Specify start/stop of a recording and select th
Gleis 1 Gleis 2 Giiterzug
Start of data recording
CilUser...DATA\%Job%_%DateTime%.bin Ci\User...DATA\%)ob%_%DateTime%.bin Ci'User.. \DATA\R]ob%_2%DateTime%. bin
.+ = Recorder common signals Immediately
©Trigger  How are triggers working? @& Recording Waiting for trigger & Recording
(& Manually in recorder console 19,0 of 30 = (0,01 MB) 4,4 of 30 s (0,01 MB)
) Start condition Triggered, SigG + Start condition Manual - Start condition Manual -
s Stop condition After 30 = Stop condition After 30 s Stop condition After 30 =
Trigger mode Above level Channels - Sampling  4-10 Hz = Channels - Sampling  4-200 Hz Channels - Sampling  4-50 Hz
Trigger channel | Strain rail 1 Video capture Video: Video capture Video: Wideo capture Video:
[l repeated recordings Recordings done 1 Recordings done o] Recordings done 1
Repetitions Endless = IE— = = = P =
« » ‘ b a ’
Prectrigger (5] 10 - Disk free Disk free Disk free
Thresheld [1 10
1 el
Min. hold tme (<) [0 BEE (42%) | IR (42%) DB (42%) | ISR (42%) DGR (42%) | [IOAGEo (42%)
Execute automatically on start of recording . et ‘
FieasyScrint @ E | n » @ | | » : | N L4 way
il Edit w
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27.09.2016 10:14:08 Successfully allocated cache buffer of 1048576 BEytes for Gleis 1 -

27.09.2016 10:14:08 Successfully allocated cache buffer of 1048576 Bytes for Gleis 2 [E

27.09.2016 10:14:08 Successfully allocated cache buffer of 1048576 Bytes for Giterzug |

27.09.2016 10:14:08 Gleis 1 ready
an

T
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Statistic journal for parallel long term measurement

Statistic journal can be used to do long term DAQ in parallel to triggered measurement
Use Case: “load events” (crossing train, heavy vehicle, storm) all inputs are acquired with high
sample rates (triggered) in parallel to constant time recordings (7 hours / 365 days) for slow
moving structure

Saves Min, Max, Mean in separate bin file

Works independent from DAQ trigger (optional)

Wide range of update interval (sample rate): 5s .. 24h

Configure time interval for file creation

Available in DAQ job settings

¥| Create statistic journal More information about statistic journal

1 haur * Update interval v Also active during waiting for trigger

weekly 24:00 | Backup
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Enhanced workflow for fibre optical interogator

Configure fiber optical sensorumm— o |22
- Assign strain and temperature sensors just by Drag&Drop S mmmmmm————
=>» Physical value will directly be displayed on regular channel; e
No need of extra computation channel o] s e gt
* Fine tune sensor settings via usual Sensor Adaptation dialog |
(e.g. the reference center wavelength for a FS63)
* FS sensors like FS62 (strain), FS63 (temperature) and FS65 (acceleration

H BM Sensor data base Update in sensor database

Create new sensor

Configure DAQ channels Devices: 1 hardware channels: 4 oo #28 Crmp Tamarso Srr tr © e cm C
St s 000 oy
Channel name Reading Sample rate/Filter Sensor/Function Zero value SN
o Tinien s aremisee
FS22DI_1 [10.0.0.150] - gt © e
- \ Optical sensors ot 4
& NTP_TIME &) 1452184117,3788 ((»» 50 Hz/Filter: Off #, Optical fiber sensor Eaarih
- earc
& DIAG_SEQ_NUMBER (-) 0000,0000 »» 50 Hz/Filter: Off #, Optical fiber sensor = R
<& EF Oven temperature (-) 439,5°C P» 50 Hz/Filter: Off 3 FS63 CompositeJemperature Sensor E e et
& Strain & 0,1 pmim P> 50 Hz/Filter: Off 13 FS62 Weldable Strai sSor No sensor : -
(GE FS62 Weldable Strain Sensor " §
FS63 Composite Temperature Sensor : i
@E FS65 Accelerometer pocs pos <t
(&E Optical strain sensor i e - N

@ Optical temperature sensor
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Integration weather stations

+ Acquire wind speed, barometric pressure, air temperature, humidity, rainfall and hail
+ Tested with model Vaisala WXT520

VAISALA
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MESSKAMALE VIDEC MESSIOBS

B =l Umbenennen E E
7 Messwert =

VISUALISIERUNG

b Langsam

& D
¥ Standard i,

DATAVIEWER

Start Aty Anzeigedils Einrichten | TEDS Senser o
| B Lve-Anzeigele] T TSNy geppey | SIS | IR SSEOT g gy

SENSORDATENBANK AUTOSEQUENZ-EDITOR

{4 Anpassen
(2 Bearbeiten

EASYSCRIPT-EDITOR COCKPIT

@ ﬂ-{ ) | Bearbeiten . GW1 AUS
K Leschen = GW2 AUS
Ausfihren | Erzeugen Einrichten.

5 Hilfskanal " GW3 AUS

Messung Kanal Messtaten/Filter Sensor Nulistelien || Ber und Ereignisse
Messkanale einrichten  Gerdte: 2 Hardwarekanle: 15 _[Live-Anzeige aktiv]
- Kanalname Messwert Messrate/Filter Sensor/Funktion
< T
B AA [MX410] [UL 15DB] [Sync-Slave] [172.19.190.22]
@[] Time 1 - Schnelle Messrate - (D zeit aus Messrate
& (8] Kalibrierkanal @ Overflow M) 2400 Hz / BE 500 Hz (Auto) B DC Spannung
& (W] SigGen @ Overflow Mh 2400 Hz / BE 500 Hz (4uto) B DC Spannung
3 E]AAAbewHe»kn,ch @ overflow M 2400 Hz / BE 500 Hz (Auto) B DC Spannung
& (] Goofy? () No signal W} 2400 Hz / BE 500 Hz (Auto) B DC Spannung
. VAISALA_Weather_Transmitter [COMS 19200/n/8/1]
@[] Time 2 - Standardmessrate @ (@ Zeit aus Messrate
@ (W] VAISALA_Weather_Transmitter_windDirection @ 191,0° P 50 Hz / NA & WIND_DIRECTION_AVG
& (W] VAISALA_Weather_Transmitter_windSpeed @ 0,1000 m/s M 50 Hz / NA & WIND_SPEED_AVG
B 5] VAISALA_Weather_Transmitter_BarPressure @ 1,010 bar M 50 Hz / NA B BAROMETRIC_PRESSURE
& (] VAISALA_Weather_Transmitter_AirTemp & 25,90 °C P 50 Hz / NA B AIR_TEMPERATURE
B (1] VAISALA_Weather_Transmitter_RelHumidity @ 45,90 % M 50 Hz / NA B REL_HUMIDITY
®f ] VAISALA_Weather_Transmitter_RainAccu & 0,00000 mm P 50 Hz / NA B RAIN_ACCUMULATION
& [ ] VAISALA_Weather_Transmitter_HailAccu & 0,00000 hits/cm? M 50 Hz /NA B HAIL_ACCUMULATION
& (5] VAISALA_Weather_Transmitter_RainIntensity & 0,00000 mm/h M 50 Hz / NA B RAIN_INTENSITY
B (W] VAISALA_Weather_Transmitter_HailIntensity @ 0,00000 ---- M 50 Hz / NA B HAIL_INTENSITY
& (W] VAISALA_Weather_Transmitter_RainPeakintensity 3 0,00000 mm/h M 50 Hz / NA B RAIN_PEAK_INTENSITY
B [5] VAISALA_Weather_Transmitter_HailPeakintensity &) 0,00000 hits/cm? M 50 Hz /NA B HAIL_PEAK_INTENSITY
a

A  Berechnungskanile
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System diagnostic

i 1 ) Opens a window with additional
infos about the current DAQ

P 20 Hz 9RT-lag:0s | (Ho-26-0 Frgsd posis T
Job status: DAQ jobi Jobl IEI Job status: DAQ job: Jobl @
-DAQ process workload and disk space- 1 - DAQ process workload and disk space- 1
Process workload g | Process workload E |
Temp. storage :SG% used || Temp. storage | 80% used |
Data saving iﬂ?% used |‘ Data =aving iS?% used |
Video :0% used | Video | 0% used |

16.01.2015 14:12:28 DAQ job Jobl started
|16.01.2015 14:13:49 DAQ job Job1 started

& status 16.01.2015 14:14:22 DAQ job Job1 started

@ Storage mode Storage: All 16.01.2015 14:25:52 DAQ job Jobl started

L- % 16.01.2015 14:29:20 Process workload over 80%

= Data saving Manual after measurement 116.01.2015 14:259:38 Process workload fallen under 50%
M Default sample rate 300 Hz 75608 values

P Slow sample rate Mot used

Mbb Fast sample rate Mot used

RT-Lag (real-time lag) Os

Max. sampling duration 5,7 d

Synchronization Unsynchronized
Camera_1 N.A.
Camera_2 MN.A.
Camera_3 MN.A.

4]

. Camera_4 NA. i Clear || Delete Restore Z] clipboard H B K ]
i
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Advanced logging capabilities

Text format for better readability with 3 party tools

If log file exceeds 1MB a new file is created

All type of events are logged
DAQ job events (trigger, start/stop DAQ)
User events if enabled in options (level crossing)
System events
Accessible over catman GUI (location in user directory)
\

Special |

1”'3 ;T:e(:l:::ﬁ;me\ names and sensor types from an Excel document <2015 14:36:13 0 2 0o = DAQ :.| Db J Dbl srart Ed
| ™ nta e channel s, L2015 14:39:1%9 6,00 = Displacement alert (U%B 200N

| Create TCE file

L2015 14:3G:20 7,00 = start trigger Tired

b e e S b e e ST e L2015 14:36:27 14,00 = Displacement alert (UE 200N}
R L2015 14:39:29 16,00 s Displacement Alert CUE 200N
| srronience ovces by aderma) tm o TR TR TR Yot cin L2015 14:39:29 16,00 = D'.ISFI-| acement Alert (USE 200N
configure the time services of the devices in this dialog. 15015 14:30438 25,00 s Stop trigger fired
SR o L2015 14:30:35 25,00 5 Filling post-trigger
Show communica tion l0g...
Reset communica tion log...

Show system log

AR>.

Check firmware 11 Y

%5 Checks the firmware version of the devices in your project. . ”
W
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Integrated FTP/SFTP client for data transfer to a server

+ Client configuration: rules for automatic data transfer; server address; user; password, etc.

20|PUBLIC

o

|| Upload measurement data, event logs and statistics journal to FTF se|

[T 1nclude video files in uplead

[[ Delete original file after transfer

[ Server settings... J [ Connect

Target directory

Local data storage and export JEnbIcRsEleR- Tl _

Er

FTP connection settings =]

The following settings apply to all DAQ jobs and recorders in the DAQ project.

@ FTP (File Transfer Protocol) ) SFTP (S5H File Transfer Protocol)

[ 1]
rechsupport.hbm.com| &8 Server |_21 | Port

ET-C User name

| Ekmdrk | Password
L I

[7] Establich passive connection

[New folder [7] Pack file to be uploaded into ZIP archive
_ . I__\ Use proxy server
fea ‘J: |E a tEChSUDDUrt.hbm-CUm Help about settings OK ] [ Cancel
Name Size
...
B iob1 2016 10_31 11 51_17.bin 666,51 KB
B iob1 2016 1031 11 51 17.TST 686 Bytes

HBK
-
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Push notifications to smart devices as reaction on a
detected event/alarm

« Alarms, e.g. overload
+ Warnings, e.g. battery low
- Diagnostics, e.g. system alive

Google Play Store  AppleStore

«F Configure events and fimit values

tttttt

< Add push ID

To add new senders, you can either 1) scan the QR
code of the push ID or 2) type in the ID of the push Snapshot
manually. 362017 15722 AM
Source
1} QR code: Tite
Message

2) Manual input:

: b e
AR>,
H B K e
L1 )
oK Cancel ")'

HOTTINGER BRUEL & KJ&R

Maximum aerodynamic load on the horizomal stabiliser is bey.
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Data streaming to Microsoft Power Bl for visualization of
data in the web

Live data streaming with a lower sample rate (2 S/s maximum) of selected channels to Power Bl

dashboards (or generic Endpoint)
- Create Power Bl dashboard (visualization) and data endpoints

+ Save dashboard and endpoint configuration in text file

- Read text file in catman DAQ project and match catman signals to Power Bl variables
+ Share dashboard with dedicated users

22|PUBLIC

36.80

187

1.50

0.9956

26,00

n the Microsoft Power BI platform, Just create yourself an
iata on a variety of visual objects like charts or

=)

sssssssssssssssssssssssssssssssssssssss
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Emails on status change

WEEEN | machricnt | & g

. = = L - e e A - ] = e _ |
HEdh 0 * == Blechesder Lansirale - Statusmeldung 1133 - Nac.. B r ‘

% - x ahntworten m 4 '-E * ey q

4 ,;
m Bt @Al[en antwarten Ve o v
- o d y - Loschen | | - QuickSteps erschieben kategorien bearbeiten, Zoom
Y = .
& x Cja brbarten _} 5 e oy i:\ & (3 Weiterleiten B I o - - I

|3.ﬁ1‘=nar~1wurt=n " ‘ | | Zoom |
& Loschen B | QuickSteps Werschieben Kalegorien Bearbedlen Zaom
g Weiterleiter - - ® =

Vor: Gesendet: 501007.2011 16:25
Lachen antworien QuickSteps fa Toom Ane
o Gesendel: 5o 10072011 15:45 o
A Betreff:  Warnmeldung Remote Schalter
(1=

Laschen | Antworten | QuickSteps T

Betrer A e SR S g meidung 1111 Dies ist eine automatisch generierte Mail.
I Ausl durch: Optokoppler/E 2
Statusmeldung vom PrimBerrechner der Messstation Blackeder Landstralle r‘ﬁ Honratie 'f'rc sl er/Einzang
il i =y Blechmder Landsiraic | Textnachricht: QuantumX - Anderung
¢ Uhrzeit: 16:25:18
DaturmdUhrzedt  10.07.2011 18:45:01 Dstum: 10.07.2011
Meldungiaummer. 1133 T
Meldunpstext  ARGOS aktiv am Primarrechner
T i - - - L1, T
| . o L = owEn - E: - === kemdaten
Fincnricht
e = tname: BRGEODO1LGF_RS
N | & T Antworten 3 A - dresse- 10.10.10.6
E M
" X 4 e 3}' C-Adresse: 00:50:C2:84:74:00
'&' Lot Susritens Vérsihietien Lslegonsr Bearbsilen fpom CP: ausgeschaltet
P — - = . - -
- = i TRl ] il e ot
tandsdaten bei der Ubertragung
gisfAusgang 1: Stromfuerend
W Gotrett BLARI Grevowert Gberschidion Bis/Ausgang 2: Stromfuerend
f - = | pokoppler/Eingang 1: Stromlos
Atpemschwelle bei DS aut Granawert Alarm 150 Mfmi® [T14m/m) amium 5 07,2011 | fokoppler/Eingang 2. Stromios
05-49-8% erreicht “ lnperatur/Sensor 1: +30.84°C
nperatur/Sensor 2: +25.00°C

HBK
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System status (custom solution)

El-Threshold @ Analyse @Values MCharts  # Locations - B | 04/21/2015 - 04/29/2015

BM

Status

Location Status Online* Last transfer™
QXdemo unbekannt 02.04.2014 10:48:16 20140402 103580
MSTBA_001GE in Errichtung 02.04.2014 10:48:16 20140402 103550

*rot wenn after als 25 Minuten

** rot wenn alter als 60 Minuten

System

C:/ 11% frei
D 12% frei

Cf 1% Trei
Df 12% Trei

E ElThreshold @ Anayse @ Vvalues JiCharis & Locations ~ &

HBM

Newest Value: 27.03.2015 14:00:00 #»

Wagemodul HLCB1C3_220 kg Argos WIM

0.77 " 69.18

24|PUBLIC
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Overview measured values

£l Threshold

& Analyse

HEBM

@ values

i Charts

A Locations ~

01/01/2015 - D4

Drag to pan, double click to zoom (or use the mouse scrollwheel).

Download all data &»

Wagemodul HLCB1C3_220 kg #»

El Threshold

@& Analyse

& Locations ~ 8

@ values  JMCharts

01/01/2015 - 04/29/2015

Hmim
=]

-1.40 pm/m

Feb22 Mar 01 Iar 08 Mar 16
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05.03.201521:45:00

Mai

HBM

Kanal auswéhlen

| Zeit 1 - Standardmessrate (s)

65

60

55

50

45

40

30

Ty 0@ U< Wagemodul HLCB1C3_220 kg &

Wagemodul HLCB1C3 220 kg

460 gm/m ;
20.02.2015 10:30:00 4

0e:00 10:00 1200 14:00 1600 18:00

Feb Mar Mar Mar Mar
2 01 DB 16 24

HBK
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Application example: Railway bridge Austria

Digital Twin

Monitoring of temperature influence on the steel construction
Prove of calculations and assumptions

20x Temperature, 6 displacement, 1 pyranometer

i Schaltschrank
Bauteiltemperatur

®  Lufttemperatur

*  Pyranometer

: STAHLFACHWERK GLOGGNITZ OBB

- Weg

1!)3
lm

asita .

[ ]

WIDERLAGER .. 58T
OOl AXLT 5
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Application example: Railway bridge Austria

B ciimanAP V501 DAQ project: <CA! Daten\PM 3.\ Railway Bridge Monitori
TEST EXPLORER VISUALIZATION...  DATAVIEWER COMPUTATIONS EXPORT

=T T

¢ [P Window ~ @) Help

é’;‘ 23 Copy (5 Lock
& 24 Paste ] Full screen mode

wa K Delete A Update

Overview | Temperature % Displacement Vertical oveniew Horizontal oveniew

Railway Bridge Monitoring

, 13,63 °C 13,29 °C 12,69 °C

AVAVAVAVAVAVAVAVAVAVA

0.498m

South North

Time [h]
g

13,63°C 13,34 °C 14,12 *C

South North o R

13,92 °C 0
14,12 °c 14,07°C  0.498m i 0.504m

10 20 30 a0 50

Temperature [°C]

~ ]

Temperature [°C]

L5 10 15 20 % 30 35

Poaloid sisieuy

JoUEg taInByuas
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Application example: Zezelj Bridge in Serbia

28|PUBLIC

Bridge over the Danube River for railway, road traffic and pedestrians

2 railway tracks, 2 road traffic lanes, 2 bicycle and pedestrian lanes

472 sensors: 328 strain, 80 force, 12 displacement, 32 inclination, temperature

24 PMX synchronized over NTP

Data storage concept: Transfer to data center (FTP) + local storage (USB + internal flash)

Oznatavanje podskiopova mosta

GLAVNI
RASPON

PRELAZNA
KONSTRUKCIJA
1-2A

Novi Sad
¢ www.trcpro.rs

HBK
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HBM support and scope of supply

Core Functions

Server Software

HBK Products Offering

Data visualization and search
Automated analysis

Web interface Linux & Windows
Server / Cloud

Notification / Reports

A AAA

Edge Software

Electronics / DAQ

Sensors

Scalable inputs

Distributable / short sensor lines
Electrical / optical technology
Wide range of physical and digital
inputs

Time-synchronized data

Live visualization

Data preprocessing

AAA AAAA

A

Strain, displacement, acceleration
tilt, own and 3 party sensors +
camera, GNSS

Monitoring Object

29|PUBLIC

A4 bridge, tunnel, railway, wind
energy incl. offshore, oil&gas,
cranes, building

HBK Services

4

4
4

AAAAh

AAA

Setup and scale on-premise or
cloud

IT expertise

Training analysis

Setup and cabinet mounting
Turn-key finishing

Training setup and Edge recording
Network integration

Expertise selecting the right sensor
Field service support (on / offshore)
Training sensor application

Domain expertise: Civil
engineering, railway, wind energy
experts incl. offshore, oil&gas

HBK
=y
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HBK’s Global Virtual

L D Ias

Conference experience

October 13th — 14th — 15th

¥

Presentations

Qur presenters ar?(the highlight of the conference. They will not only share best practices with you but also
share their expert knowledge on a wide range of applications.

Technolo
See the Ia_t%‘s’tt st aqd measurement solutions from HBK and its sub-brands, HBM, Bruel & Kjeer and
renscia, including electric power testing, smart sensors and more.

Networkin
Seize this op%ortunit to network with other HBK users1jn our virtual networking areas. Share experiences and
expand your personal network during and atter the conference.

Interaction . _— . . o .
Egrr]té |Spate in our interactive exhibition area and explore real-lifechallenges with experts in live discussion

Wantto learn more? Register today

www.productphysics.com




Questions?

- Please type any questions you have into the WebEx Q&A dialog
* You can open the Q&A window by selecting the “Q&A” icon in the WebEXx toolbar at the top of your

screen.

Q&A

- Today’s presentation will be E-mailed to all attendees. The webinar will also be posted on our
website: http://www.hbm.com/en/3157/webinars/

- If you have additional technical questions, feel free to contact our technical support team at
support@usa.hbm.com
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Thank You
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