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Abstract

The benefits of in field data recording, analysis and its remote access from all over the world is clear — you can spend
your time with something else, perhaps under palms on the beach as your “HBM Monitoring Solution” will let you know
if something interesting happens and pushes the data automatically to your data server accessible from all over the
world.

The benefits in a nutshell:
e Time and cost reduction — no need to drive on-site getting access to data or overall condition
e Simultaneous engineering — data analysis on-site, automatically on central server or in office
e Simultaneous monitoring — of several different monitoring sites from the office
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Intro

The demand for remotely accessible data acquisition systems is increasing in a wide range of applications and its
pushed by technology, available infrastructure.

Getting field data with real loads is a key factor for many industries to improve
e  Product development: automobile, commercial vehicle (truck, bus, trains, mining, agriculture, forestry,
construction, logistics, ...) and military
e Maintenance: infrastructure (bridges in civil engineering, power grid in energy, railway tracks), machines
(injection molding, turning, milling, ...)

Especially in vehicle testing this is a way to handle many new variants with fewer engineers. Finding issues or faults by
constantly monitoring load, user activity, electronics, ambient condition and many more factors improves service
quality and customer satisfactory.

Because of so many application types all monitoring projects at HBM in the recent years have been different in the
following aspects:

e mobile short term testing of vehicle(s) and machines

e stationary long-term unattended load monitoring of large scale structures (pipeline, bridge, railway, ...) or

machines

e number and type of measurement spots, transducers and sensor technologies

e different ambient environment and weather conditions

e type of possible network integration (LAN, WLAN, GSM, UMTS, LTE, ...)

e data processing and handling (decentralized or centralized data processing, web operation, backup, ...)

e data security

Thus, a flexible data acquisition or overall solution and an experienced partner are key factors in successfully setting up
this kind of projects and getting the most out of it.

HBM enjoys a global reputation for state-of-the-art test & measurement solutions providing a "seamless measurement
chain" — from transducers for torque, rotational speed, force, pressure, strain, displacement, to data acquisition
systems and powerful software packages. In general HBM offers a wide range of products and services dedicated to
monitoring and diagnosis of structures through measurement of geometry, forces, dynamic behavior and environment.
Even environmental influences can be measured by integrating weather stations, sensors evaluating earthquakes or
cameras noticing traffic or other events.

QuantumX is a modular distributable data acquisition solution from HBM for measurement and testing, solving
demanding tasks for quicker innovation and higher value in service and maintenance. The data acquisition modules
offer highly accurate inputs acquiring physical quantities in a wide field of mechanical, thermal, hydraulics, electrical
and electronic with data rates from 0.1 to 100 kS/sec per channel. QuantumX acquires all kind of sensors and
transducers measuring force, strain, torque, pressure, temperature, displacement, speed, position, acceleration,
inclination, flow, voltage, current and many more. QuantumX offers superb A/D inputs supporting bridge inputs for
strain gages, piezo resistive or inductive transducers, IEPE, LVDT, PT100/PT1000, thermocouple, voltage, current and
many more. Also highly accurate digital timer based pulse and frequency inputs or absolute encoders (SSl) can be
acquired in parallel. Digital signals from bus protocols like CAN, CCP, xCP can be acquired time synchronous to all
inputs. All modules can be freely scaled and offer Ethernet connection. In some applications additional ambient
information need to be acquired. Examples are picture or video stream (camera); position, movement or time
information by GPS or GLONASS satellite sensor; telemetry or noise and acoustics (microphone) or weather. The HBM
software catman can acquire all this necessary inputs, visualize its data, react, analyse it, reduce it, automate it and
report about your monitoring project — everything with one software solution, easy-to-use.

QuantumX Data Recorder is the ideal tool for your monitoring applications as it combines all of the above functionality.
Its software catman is responsible for system and channel parameterization, visualization, online calculation, statistics
(min, max, mean), intelligent trigger, strain gage rosette calculation, thermal compensation, data classification (time-at-
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level, Rainflow) or frequency analysis. The powerful integrated alarming tool is easy to use and brings a wide range of
functionality for monitoring application. All signals in tome or frequency domain, real or calculated can be evaluated
and set as alarm. An alarm can activate a digital output which can works as a local reaction, can send an email or sms
with working as warning or alarm report including values and graphics, or generate an entry into a log file.

The main focus of this TECH NOTE is how to integrate and to get access to a remotely placed data recorder.

Network Integration

The QuantumX Data Recorder offers an Ethernet interface and is working with standard TCP/IP protocol which offers
many ways to integrate into all kind of networks.

In the simplest way we have a direct integration into a “private” company network (LAN) by just linking the unit to a
server or router. This can be done in a wireless way as well by using a WLAN gateway. There are several products
available in the market. Our partner here is N-TRON offering even time sync mechanisms.

Integrating data recorders to the internet via a mobile or cellular network offering data transfer. In most of the cases
this is a public service offered by a telecom company and an elegant way of using an existing network infrastructure.

The tasks can vary here from:
e Remotely accessing the data recorder from office and via internet for re-parameterization, status check, data
download

O viainternet browser
O via Team Viewer session
0 Microsoft Remote Access

e Automatic data transfer
O to adedicated data server by FTP mechanisms (cloud)

Several questions come up when thinking about this type of commercial integration.

What network type is available on-site and what offers the best price performance ratio?
e GPRS, EDGE, UMTS, HSDPA or LTE

What amount of data needs to be transferred, when and in what package size?
e All data, only result, status or report
e And thus what type of contract is the best (flat rate), several countries (roaming), ...

What is necessary in terms of security?
e virtual private network (VPN) building up a private network

Security is a hot topic discussed in terms of “Internet-of-Things (loT)”, “Industry 4.0”, “Smart Manufacturing Leadership
Coalition (SMLC)” or “The Industrial Internet” or in a wider range “Big Data”.

On a global scale we always recommend a local solution provider with HBM supporting.

Mobile Network Gateways

There are many “Cellular Routers” or gateways available and the market is rapidly changing. Basically it is a dial-up
network integration like a cell phone.

So far the theory and everyone who tried to use mobile phones in remote locations far away from urban regions has
experience how difficult it is to get a good connection and a good data throughput. Therefore it is important that a
remote access or network integration can handle low performance or even interrupts in connection.

Best practise tip: go to the place where you want to install the cellular router and try to watch a video from the cloud
live. How is the performance? Do the same for mobile data acquisition.
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HBM

HBM recommends the following cellular routers for mobile network connection (DSL or WAN)

e LUCOM VPN Mobile Network Router UR5i v2
e WeloTec VPN Mobile Network Router TK704U

LUCOM VPN Mobile Network Router UR5i v2

Il [L]I
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Interfaces

e 3 xEthernet 10/100

e 2 xSIM card slots

e 1xUMTS/HSPA+

*  2nd optional SIM port if data limit is reached or for roaming issues
Functional Description

¢ Maximum download speed 3.6 Mbit/s, upload 384 Kb/s

e Supports VPN for secure connection (IPsec, X.509, OpenVPN or L2TP)

e status monitoring and control via SMS

e  VRRP, DHCP, NAT, NAT-T, DynDNS, NTP, GRE, SSH, PPPoE Bridge

*  SNMP to perform diagnostics of selected functions

e Web server configuration

e SMS control of selected functions

e FTP server, option to create user applications

Environmental
e temperature range from -30°C to +60°C

On a project base we integrated the LUCOM URS5i into QuantumX housing.

WeloTec VPN Mobile Network Router TK704U

weLoIrec

Interfaces
e 4xEthernet 10/100
e 1xSIM card slot
e 1xUMTS/HSPA+
¢ 2nd optional SIM port if data limit is reached or for roaming issues

Page 4 of 21


http://lucom.eu/home.html
http://www.welotec.com/

TECH NOTE — Wireless Cellular Network Integration of QuantumX HBM

Functional Description
¢ Network features: DHCP, SSH, NTP and many more
e Huawei EM770W, HSUPA 850 / 900 / 1800 / 1900 / 2100 MHz Quad Band
¢  Maximum download speed 7,2 Mbit/s, upload 5,76 Mb/s
¢ Authentication: CHAP, PAP, MS-CHAP / MS-CHAP2
¢ APN Functions: APN (Access Point Name), VPDN (Virutal Private Dialup Network, operators IP VPN)
e Dial on demand: Activated by Call / SMS / Local Data Flow
e Always Online: PPP LCP and ICMP keep alive for link inspection
e Web browser based configuration
e Watchdog (alive)

Environmental
e temperature range from -25°C to +70°C
e |IP30
e 12-48V DC Supply Voltage / 300 mA@12 V

On a project base we integrated the WeloTecs TK704U into QuantumX housing.

The default IP Address of this Router is 192.168.2.1. For setup you just connect to that interface with your web browser
as described in the User Manual. Here we just point to the main important settings that need to be considered when
using this router. The router needs to be configured if the QuantumX Data Recorder CX22 needs to be accessed directly
from anywhere in the internet. This is only possible with a public IP. The mobile network provider needs to offer this
service. To use the UMTS router a special data rate and SIM card is necessary. It is not possible to use a standard mobile
phone SIM card even if a data transfer rate is booked on the mobile phone.

The following settings are an Example configuration of the router, to be able to access the Web Server on the CX22.
Other configurations are possible; this example should just point to the most important properties.
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VPN

Allowed addresses from YWAN

Tools

Description

Status

SYSIE m Network Services Firewall QoS
Admin Access

Enable ServiceType  SemicePort  -oco  Remote Ot

W HTTF 010 v -

™ HTTPS TR P

W TELNET I 2 i

M SSHD 2 e |

W  Console

User Authentication

Authentication Type

|Luca| 'l

|
|
I
|
|

It is recommended to change the service port of the router to 8010. After that change you have to use the routers IP
address and the port to open the Web Interface. For example 192.168.2.1:8010.

Now configure the dialup parameters:

System Network

Enable

Time schedule
SHARED

Metwork Provider (I15P)
APN

Access Number
Username

Password

Metwork Select Type
Band

static IP

Connection Mode

Redial Interval

Services Firewall

Dialup

v
|AL|- '| Schedule Management
v

[ Custorn

=l Manage

fintemet.t-d1.de

['99#

ft-mohile

e
[aute 5]

ALL b

-

|Always Online ;I

E Seconds

QoS

VPN

Tools

Status

|»
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Show Advanced Options
Initial Cormmands
PIN Code
RSSI Poll Interval
Dial Timeout
MTL
MRU
TX Queue Length
Authentication Type
Enable IP head compression
Use default asyncmap
Use Peer DNS
Link Detection Interval
Link Detection Max Retries

Debug

v

W Seconds
20 seconds
T

E5 Seconds(0: disable)

The important setting here is the MTU and the MRU size which is recommended to be changed to 1492 usually. If there
are issues with the network access it might be necessary to setup this parameter manually. Please enter all other

relevant parameters you got from
0 Access Point Name (APN)
0 Access Number
0 Username and Password
0 PIN of your SIM card

your provider:

Instead of the Dial Up connection it is also possible to setup the router with e.g. a DSL.

Now setup LAN:

System Network

MAC Address
IP Address
Netmask

MTU

Detection host

WOL MAC Address

And DHCP settings:

Services Firewall QoS VPN Tools

LAN

Default |

D0:04:25:00:B3:7A

[192.168.2.1

[55.256.255.0

[Manual ~|[1488
p.0.00

| Device List

Status
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System Network Services Firewall Qos VPN Tools Status

DHCP Service

Enable DHCP v
IP Pool Starting Address |192.16E|.2.1D1
IP Pool Ending Address [192.1658.2.195
Lease B0 Minutes
DNS | Edit

Windows Name Server (WINS)  0.0.0.0

Port Mapping for Web Server Access:

System Network Services Firewall QoS VPN Tools Status
Port Mapping
Enable Proto Source Service Port  Internal Address L Log E?{te_lncll e Description
Port {Optional)
Yes TCP 0.0.0.0/0 a0 192.168.2.2 a0 Mo
¥ |TcP +| p00.0D SN | {3080 | [

_pwa

In this example we assume, that the QuantumX Data Recorder CX22 has been assigned a fixed IP address. That is
necessary to be able to use Port Mapping and access the unit through a public IP over the internet.

Remote Access

If network connection is done and you are able to remotely access the recorder the following requirements need to be
solved:

0 How do | get full control over the recorder and | am able to work with the unit in the same way | would do if it
would be installed next to my desk?

0 How do | setup a secure, robust and efficient transfer of my measured data to my own PC or server

0 How can | share this access with others with different user rights in the way “just watch - don’t touch”

These requirements can be addressed using the following components which have been tested in a reliable way. Other
tools might also work in this case. For each component a thorough testing is necessary to make sure once the device is
in a remote location the system is working in a proper way.

IMPORTANT: Any of the below basic software changes to the QuantumX Data Recorder CX22-W needs to be saved
permanently as we have an Enhanced Write Filter running on the CX22 which basically prevents any modification to the
operating system of the unit. This can be done in the so called “shell2 by the command “commit changes and reboot”!

In most of the projects we installed the following additional software on the Data Recorder:

0 Team Viewer
0 Turbo FTP Service
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HBM

TeamViewer is an easy to use tool for our purpose which works as a Remote Control Application. By default the CX22 is

configured to accept incoming Remote Desktop Connections. With Remote Desktop there are several issues. One

problem is, that it locks the CX22 session when you close the Remote Desktop session. If the CX22 is connected using a

WLAN connection and this connection is interrupted once the network connection will not be established anymore.

This means a remote access is not possible anymore. Only one client can connect at a time.

& TeamYiewer Options

X

General
Rermote control
Presentation
Partner list

Audio

Video

Custonn invitation

Advanced

Options for access to this computer

Permanent password for the unattended access

Password I Iy
Confirm password | sssssnsens
Windows logon |Nat allowed j

Password strength for spontaneous access

Password strength ISecure {6 characters)

Rules for connections to this computer

Black and whitelist Configure...

Access Control Full Access

Details. ..

Make sure remote access is configured as required (Full Control etc.).
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& TeamYiewer Options x|
General Options for remote control of other computers
Security Display
Remate control uality |.ﬁ.utunati|: quality seleckion :I
Presentation GUstom semgs. .. |
Partrier list ¥ Remove remote wallpaper
Audio [ Show your partner’s cursor
video Seszsion recording
[ Automatically record remote control sessions
Cusbom inwitation
Storage direckory |
Advanced
Rules for access to other computers
Access Conkrol Full &ccess j
Details... |
| oK I Cancel |
Make sure to set the option “Don’t use ... port 80 ...” in Advanced network settings
© TeamViewer Options x|
T TR TT TR T TR RrTrw 1y i
General [~ Ignore alpha blending on this computer,
Security X
Advanced network settings
Remote control
[T Enable DirectIn Performance optimization
Presentation TeamViewer DirectIn check Check.,. I
Partner list TeamViewer server Configure. .. I
fudio . . ) .
Install VPM driver (administrative privileges required). Install ¥PH I
Video ¥ Use UDP (recommended)
Custom invitation ¥ Don't use incoming port 80 (recommended For web servers only)
[7 Changes require administrative rights on this computer
Expott options ko a *.reqg file, Export... I
Impott options From a *.reqg file., Import... I
Exportt settings for TeamViewer Portable Export... I i
-
OK I Cancel I
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HBM

Now the Data Recorder CX22 can be accessed using the shown ID as soon as the CX22 is connected to the Internet. If
one creates an account on the TeamViewer site it is also possible to monitor the activities of the registered partners

(CX22s).

TurboFTP allows the user to setup interactively Windows Services Tasks running automatically in the background. These
tasks can be configured with different settings to automatically upload e.g. new files in a specific directory to an ftp
server. For the setup of the service, different options are available including the delete of successful transferred files

and sending of Emails. After Installation of Turbo FTP follow the following exemplary steps to setup the service.

Create a new folder in the FTP Address book:

=[] FTP Sites
-] Archives
+-{_] Ciyptography
-2 Games
-] Hardware
+ ] Linux
-] Magazines
-3 Music
#-{_] Onlne Service
(L] Publish
+ (] Software
-] US Govemment
=&

“[# techsupport.hbm.com

21

' General | Connect | Fles | Bookmarks | Syne | Security |

Site Mame:

[HBM

Site Address: Port:

| 2 =i
I Arionymous Login

User 1D: Password:
| ™| Show

Initial Remote Folder:

Initial Local Folder:
| ]

Description:

MNew Site Mew Folder | Delete I Import Connect | Close

AN

Add your site to the FTP Address Book:
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HBM
21
= _J FTP Sites Genetal | Connect | Files | Bookmarks | Syne | Securiy |
-] Archives
{_] Cryptography Site Name:
] Games Itechsuppu‘t.htm.com
= H_aldware Site Address: Port:
-1 Linux E —
(L] Magazines Itechsu:put.hbm.cum |21 =
-] Music .
Online Service ™ Anonymous Login ;
- Publish User 1D: Password:
Software |zFP [eesnee [~ Show
-] US Government

= HEM Iriitizl Remate Folder.
(I | techsupport hbm.com |

Initial Local Folder:

[ o

Description:
ZF FTP :]

New Site I New Folder I | Delete I Import Connect | Close

Open the scheduler by clicking on the clock symbol in the toolbar:

Sl cowwees Gl - Tombsnd® 1P DSREIS TENED WY
| Comet Vew Commwed Dreclory Sesson Took Helb
| Server | 2 | e r=ln e F@X I
-7 - SR OATI XEEE o A CROITZIBIRSRE"
ﬁgpmm 'I oo 2|
ia- | Se | sroeited 1 | Stw | Oeftos | Msebude |
Pareni; Deeiory
) Documares aed fatmrgs % X
(1, ] i
asiicgnd R © R 7y oy R R
L Proxy . Flles. i
e PR T N N T | L P Yo | Deperdorey | Stohe
3 Thesroan || EUsesoR . 43455 PM Fa 511720 [RE——
e WEMDA P 5
St s ™81
SInreeTect com 43,580
ey Ferd U
SwEnTE D "I 1
' | ]
1
BFokdes AP 12Tl = po e i e
o [hnbow |  adi | Remom | k|  Dnsle | Cewm |
e
ManWirdow | Tebleg | Schedmlog| Cwawlog |  Cise |
i | il
- T )

Pessy e
#stmt] | e ot | 83 ok commecied - Tubor ... [ Tarber 17 Tk sched.. EEEe %60 som

Add a new Auto Upload task to the scheduler and set checkboxes as below:

Page 12 of 21



TECH NOTE — Wireless Cellular Network Integration of QuantumX HBM
& TurboFTP Task Scheduler X|
o) Create and manage schedule tasks.
sy To configure Email natification, please go to main menu [Tools].
Task I ID | MNext Run Time | Last Run Time I Dependency | Status
1 Upload C422 ... 1 4:34:59 PM Fri 5/11/20... Connected
< | |
I Disable Scheduler W Run as NT service
Aunbow |[[ add |  Remove | Edt |  Disabee Cleardl |
Session Task
og Scheduler Log Clear Log Close
Sync Task —I I I I Y
Auto Upload T Z
Sync Task with wizard
Load task from file
Save kask to file
Select your FTP site from your list and setup the task with your preferences:
Schedule Task Settings fid 3l schedule Task Settings i dule Task Settings 2%

Genetal | Advanced Auto Upload | Advanced |

General Advanced Auto Upload | Advanced |

General | Advanced Auto Upload  Advanced

Auto Upload Schedule Task ¥ Include sublolders Run Programs
 Send notication Emai interval [min | 1
Description: [ciced Ci22 Fied ™ Orly connect when transfening fles
Remate Folder: |7 - Auta Upload Scheme uplnaded
ool Foldes: [E\ZFDats E{ & pload new fles o i _ Q—J
 Upload updated s 1 Wt untl peogram leminales
[IF & netweork. share use LINC path and specily logon sccount in
Advanced tab) " Upload new and updated fies Logon Account
= If you use 3 network share a3 Local Foldes’ you need fo specify the
Filtess Ingon account o access k. To sel up logon accounts go to [Tools |
Credentals for Sync Sesvice]
Inckate |
Echude | |No need to access network share ] SMB Share Login
[Fiter ks case senstive. Separate wikdcards with temi-colong. |
Send Email Notification to
Dvenwites [Tools | Emal Notification | Fiecenver E-mad sddress] Drs
Upon Uploaded effective when E-mal nolification enabled
" Do nothing
 hisva oo i [iohannes mattes@hben. com
| (% Delete uploadad local files
T Dont weile o NT Event Log
_Cancet_| __Corcl| _Cocd |

If you intend to send Emails setup the Email Notification in TurboFTP and select your preferred options regarding

notification. Ask your IT department or provider for the necessary information.
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22 (Ftpgastw@itp.hbm.com:21) - TurboF TP
| Connect  Wiew Command  Directory  Session | Tools  Help

J Server: I j [#3 Svnchronize Faolders... Y [ por |21 i
= < = [y Compare directary. .. Chrl+P m
L= Addresses = - : Transten ynichronize -
J Gl Qﬁ fS\,g ’ Compress, ., Chrl+5hift+2 %HY
Decompress, ., Chrl+Shift+J
L | |_} ZF Faszau Messordner o E |I
Name =~ | Size | Modified (Z) Task scheduler. ., Cerl+5HF+S Name =
5 Parert: Direct. .. Schedule Sync Task Wizard s Parent: Directory
Credentids For Sync Service |0 FR ALSTOM 201201

Basic Auto Upload Ale+shifeea [0 PR QUANTUMY 201
. PYSETEI () | 20413 DAQSYs_tite
D201z _Calendar_far_L
DA+
|5) ks Crvari
) Alevandra Tkachenko
I Annahiette
[ATK

™ E-mail Motification ] 8|7 x|

When a schedule task ends, a notification E-mail will be sent out using the
following settings, reparting ending status and stats.

¥ Enable E-mail notification
[ SMTP Server

Outgoing mail server (SMTP) |mail1 mymailserver.com

[T Servet requires a secure connection (S5L)
[T Servet requires authentication

Agccount name: |

Password: |
Sender E-mail address: |Myfislnarne.h‘|y|aslname@my com
Sender name: |Mylaslname
Receiver E-mail address: |Default.ﬂecavet@recewer. com

I~ Send E-mai only by eror

I™ Don't send E-mail if no action performed
™ Log details of E-mail sending

I Send transfered file list

E mail template |
Test | ok | cancel |

WebServer Apache and ScreenCapture. If you want to be able to monitor the screen or allow others to monitor the
current state of the CX22 this can be done by using a Web Server. The Apache Web Server 2.2 has been tested with the
CX22 and the setup is quite easy. The advantage of using a Web Server is, that you can access the information provided
from any device that can run a Web Browser. This could be a Smartphone, an IPad or a notebook. There is a default
small application provided by HBM that captures a screenshot timer controlled and stores in to a specified location.
Together with the Webpage and the style sheet the Web Server will always provide the latest screenshot of the CX22 as
a Webpage. The benefit is that the operator is free to design his own layout of the screen. The data of the picture to be
transferred is rather small and therefore even if the bandwidth is limited a transfer is possible. The installation of the
Apache Web server is rather simple and self-explaining. After the installation procedure copy the Webpage you want to
use in the htdocs directory of the installation. Index.html will be the default page shown when connecting to the CX22:
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W . =10l

File Edit View Favorites Tools  Help | .',t
3 { =
e Back - O - Lﬁ /:) Search [E:‘ Folders | | | 55 x n | '
Address IE} Ct\Program Filesiapache Software Foundation}Apache2 2ihtdocs j Go
Falders x . . y-
123 Documents and Settings - J ’J ﬂ ﬂ \eJ
15 HEM css img CH22_Scree... C225creen...  index.html
[+ inetpub
[ KEC_5W

[={2) Program Files
5] 15 Apache Software Foundation
E) Apache2.2
-2 bin
12 cgibin
) conf
) error
-8

@ icons
) logs
-2 manual b
{23 modules

[#-) Common Files

-/ ComPlus Applications
-3 DIFX

2 HBM

A0 Intel

-7 Internet Explorer
-IC3) Messenger

-3 Micrasaft Sikverlight
[#-C3) Movie Maker

To use the ScreenCap tool copy the HBM_Screencapture.exe file in an appropriate directory:

% ScreenCap i i

File Edit View Favorites Tools Help

Qe - () - T | Pseudh [ rots |15 5 X ) |-

=10 x|
a2

Address ],__‘| C:\Program Files\HEM|ScreenCap .'J Go |
Folders I Size | Type [ Date Modfied
11 '.::l PCAN Tooks 25KB Application 5/8/2012 8:49 AM
+ |,_3 Quantumy Firmware Update
) SereenCap

X% TENE Cribne

Set the tool up according to your needs. The path and filename of the Image must correspond with the Webpage used

for this application:
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£ HBM Screen capture =101 x|

Image file name
[C\Progiam Files\. \Cx22Screenipg | sel |

- Auto screen capture

Interval: I 10 sec.

¥ Auto start on/olf

Stat | Stop |

Capture I

Exit |

To check if the Web server is running start the Internet Explorer on the CX22 and type localhost in the address bar. You

should see the Webpage similar to the picture below:

/- Test and measurement with HBM data acquisition system - Windows Internet Explorer

* ahe El Test and measurement with HEM data acquisition syst. ..

w8 Cavockes. Ilep

-0 x|
oo v |8 hetp: ocalhostf =] [ #2 || X | |Live searct m e
G-

7 v B - v - hPage v {iTools + 7

HBM CX22

|»

B e 2] | Heme | Tvpe | paza
m _I Sho e g::h-lu«rﬂ- = JEa_ST HEMZIZZ
El'::i #ee wl & ZiszbleCoD A0S D00 Cx0200200
Ml 1 Svshemlestore 9 izzbleCanik el kY s L
B e ninal Serve 2 7rzunoccogan SEG_ChadI3E0 Cx0200200
M inz Zonz B~ e ErevinegF alial 3FE_DwOD reann
B Tiadng 2 -3 FiskiccTank on G 52
m 1 "re - Instaler ekt SEF0 2
o] Usmrivedzllaloe i S o
2 Wirdows /alss nane
Bl Wi Lagun -
T~ Lt
© ] TredecHas Pheia
1] ez Valae daa
E:ﬂ 1 otk |\u—.'etii:.exe.t‘.\=l\:glar Fies\kBMAS ceznlzp' - BM_SorzenZapure e
: u SZlugun
: i1 2 Szecicltcconts K faied
| L EeL] wow L | | -
< | |
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The last thing to do is to make sure this tool is started together with the other services automatically at boot of the
CX22. Since this tool is not available as a service up to know it is necessary to edit the registry. Type regedit in the run
text box of the start menu and add the path to the HBM_ScreenCapture.exe file to the Userlnit Key:

HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows NT\CurrentVersion\Winlogon\Userinit

QuantumX Data Recorder Software

QuantumX Data Recorder is the ideal tool for your monitoring applications. Its software catman is responsible for
system and channel parameterization, visualization, online calculation, statistics (min, max, mean), intelligent trigger,
data classification and many more. All kind of signals, real or calculated can be evaluated and set as alarm. An alarm in
return can activate a digital output which can works as a local reaction, can send an email or sms with a warning or
alarm report including values and graphics or generate an entry into a log file.

In this chapter we want to show some typical aspects relevant for monitoring.

Visualization / Current Status

file T — & ll Devign mode B Windaw - i Help -
{ Jubh sotar 4o SaCemy 3 leck el fame indicators - Ll S eement |, o .
(O R e LS S DT R WS
: | havl (=% i
OVERVIEW Station1 x Station2 Station3 ¢ (@ i [ii| Iysis Video
Monitoring - Bridge, IJs: ** £ ®  arlands
. @ X HBM
Station 1 - oy .
@ go0+ 20+4—— Station 1 - displaceme y |strain | Channel Sample  Unit in Max |
- r E y | [ER Station 1 - strain 772,00 pm/m 772,00 772,00
E b L1} |Statlon 1 - displacement 10,40 mm 10,40 10,40
o Lo . Oats anatyis Station 1 - acceleration 22,60 m/s2 22,60 22,60
Fo1s+ == [ Station 1 - temperature 12,45 L 12,45 12,45
600+ | o s )
E 4
- E i . Generate Report
R S
T = L
£400+ E 10 = & Take Snapshot
a2 = 1 ] -
soo+ °F
L 64
200+ =
b 4 =
100‘; 2 -
16:21:25 16:21:30 16:21:35 16:21:40 16:21:45
May Fri 8 2015 Time [hh:mm:ss]
Catmant suy prosentatun bosnse
T oA job: jool [ tocage A/ Sanng Manual after measurement 30 e U RT-Lagi s | (3005200 .0 (M3e0d Additional..
[ DAD nmnine....
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Online Calculation and Data Reduction

ﬁ Algebra and formulas

L] (Y i

- Formula editor Fixed formulas

formula. All channels used in a formula must belong to the same sample rate group.

Computes channels in sample rate timing. You can use channel names, numbers, operators and functions in the

—MName and unit for computation channel

Station-1-strain-sum Name pm/m

Unit

 Expressions last used

[=]

Insert

- Edit expression

(strain-f12 + strain-f13 + strain-f14)/3

Operators and functions
ol uBal [x3 A0 = | |agin | POw || sgRT | Additional functions

Fa[ales ol |- P N Module division

Modulo division

Tl (w2 (o3 Fi AND | OR SIM || COS Floor
Ceil
Min(Argl,Arg2)
Op| (el [wE: + e ABS || INT TaM || LOG Max(aral,ara2)
asin
acos
Help on algebraic functions Which operators?|atan
atanz
Drag a channel onto the formula or doubleclick the channel {Random number (0..1)

Faste

| »

m

Undo changes Apply changes

Class Counting

Class counting

Applies class counting to a DAQ channel (Rainflow, Time at level)

Counting method

(*) Rainflow FromTo () Time at level (") Span pairs
(C) Rainflow RangeMean () Joint time at level (compound counting)
Name of computation channel TAL strain-f12
Channel to count strain-f12 6

— Configure class counting

100 |Z| Number of classes

0 Lower class limit

1000 Upper class limit

50 Minimal amplitude (in % of total range)

[] petermine limits from sensor measuring range

[] Close residuum

Help on class counting

Drag a channel onto the formula or doubleclick the channel to use it as an argument.

- Create computation

Close
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Measurement Storage — Local, Network

DAQ start and stop conditions

General settings

~Sample rate groups

["] zero balance of computation channels

"1 Reconnect and initialize devices before DAQ start.

This mode allows to reconnect to devices if during the course of a DAQ
project the connection gets lost for some time.

EasyScript mh Edit

» |10 Hz |Z| Slow Useful sample rates
W[50 Hz [~] pefautt
Wb 2400 Hz [~] Fast
~ DAQ start ~ DAQ stop
|Trigger |Z| |Man|.|a| |Z|
[ Burst mode |0 Max. bursts
Trigger mode
|Abuve level |Z|
Trigger channel
|Statiun 1 - strain |Z|
10 Pre-trigger (s) 2 Minimal hold time (=)
220 Threshold [pm/m]
How are triggers working? What is the meaning of burst mode?
— Execute automatically on DAQ start r Execute automatically on DAQ stop
"] Zzero balance of hardware channels EasyScript - Edit

Storing Data

)6-SoftwarelComing'click-dummy

B DAQ channels B8 Video cameras .-ﬁ DAQ jobs Visualization

|_InewDAQjob  [EjInsert DAQjob {3 Use as default ;—é o E ﬁ 1;& ‘@

K Delete DAQjob @ Up (3% Reset default settings et "

- ; General Channel Video Job Advanced

22 CopyDAQjob ¢ Down 1\, Check
DAQ jobs

Settings for storage and saving of measurement data

 Data storage and saving

Bridge XYZ Monitoring
|Keep all data El Storage mode

|I2’eriodicalhcr during measurement El Data saving

12% h 0% m 0% s Interval of periodic saving

|0r‘|e file per interval El Mode of periodic saving

[ Merge single files of periodic saving after job stop (catman standard format only)

|HBM catman standard format El File format
|8*El\«'te EI Precision
|Store all data El Saving depth
Saving file

Placeholder | » ||E:\NAS\Monitoring-Station\Data\% DateTime%-DAQ-data-%Job%

File comment

Event Monitoring — Warning, Alarm / Alert

Functions:
- Set digital output
- Send Email or sms
- Control video camera
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Configure limit value condition

(strain limit too high

strain limit too high Mame [¥| Menitor this limit value

- Tvpe of monitoring ==

(%) High level i
71: =/rgn fevel crossing Limit values of this type must be assigned to the
B (") Low level crossing channels for which the condition shall be menitored.

[T (®) Manual level (Z) Measuring range of sensor
L () Freguency spectrum

& () Digital input 500 Alarm level
(B ) Time interval 450 warning level
@ (") Keyboard event 10 Hysteresis
3 () Seript (EA_DAQ.TriggerEvent)

JS (Z) Error during measurement

Actions on alarm

[ Set digital output [+]/o HiH

["]Play sound file

[¥ Log message catman log file

strain limit too high
Use placeholder g

|¥] send Email ﬂEdit...

= Data |Continuus storage ON
storage/saving

Change curve color

EasyScript function Edit...

[¥] Control video cameras n Wlcam1 [Jcam2 [Jcam3 [|Cam4

[ If alarm condition persists, repeat action after |120 I3

EE Copy [ Delete @ Apply changes

Remote View and Operation of the Data Recorder

e
citmartany U \¥rog_Mess PGB0 D0TLF Y atnar,
ot Mot ms

PR G0_(G1LF MEP

Start | Messwerte | DMS Grafik bve  Trigger  Export

R Maias. b
G (g, P 03 e, P S0 T
-~
e

* Gt tasrzwerts | 06 Grafk live | Trgge  Eport

[umim]

38 » &0 L a2 43 rrs o5 4 &7

Iittenster: 10 & (Sorlimedus )
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Overall Cost Estimation

Estimated initial cost for Remote Data System Access
0 Cellular Router
0 Software installation and licenses for Team Viewer and TurboFTP
0 Apache Webserver and Screen Capture Tool

Budget price approx.: 4.000,00 €

Estimated cost for managing RDSA service per handled device
0 SIM card handling in Germany
0 DynDNS and Host name handling
0 FTP- and Webspace Rent and Administration

Budge price in Europe around: 500 €/Month

Attention!!!
All prices are budgetary prices and take the use case that the end user is responsible for the whole setup.

Summary and Conclusion

Cellular network integration of Data Recorders and remote access to it is technology driven and possible. The CX22 is a
perfect open platform that can be used and there are many established tools available. Providing a reliable overall
system some network knowledge is necessary, web hosting and admin skills are necessary and most likely to be
provided by a local service provider who also takes care about data backup and maintenance. There is some work that
to do in setting up such a system but in general all build up knowledge can be used in the next project — easier if the
unit is integrated in the same cellular network. The most important point is, that the tools that are used are working
stable and reliably even if the data transfer is slow or interrupted. Several building blocks are available to setup such
systems and knowledge has been built up at HBM Germany to support world-wide. The experience shows that each
application is different and the building blocks need to be selected and configured according to the needs of the end
user.

There is potential in an overall solution if we think ahead and take an automatic post-process data analysis centrally
running on a server to account. Based on this a full web oriented monitoring system can reduce overall service and
maintenance cost but needs investment.

-end

Legal Disclaimer: TECH NOTEs are designed to provide a quick overview. TECH NOTEs are continuously improved and so change frequently. HBM
assumes no liability for the correctness and/or completeness of the descriptions. We reserve the right to make changes to the features and/or the
descriptions at any time without prior notice.
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