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WARRANTY

The manufacturer does not warrant that the software described herein will function properly in every
hardware and software environment. This software may not work in combination with modified or
emulated versions of Windows operating environments, memory-resident software, or on computers
with inadequate memory. The manufacturer warrants that the program disk is free from defects in
material and workmanship, assuming normal use, for a period of one year. Except for this warranty,
the manufacturer makes no warranty or representation, either expressed or implied, with respect to this
software or documentation, including its quality, performance, merchantability, or fitness for a
particular purpose. As a result, this software and documentation are licensed “as is,” and the licensee
(i.e., the user) assumes the entire risk as to its quality and performance. The liability of the manufacturer
under this warranty shall be limited to the amount paid by the User. In no event shall the manufacturer
be liable for any costs including but not limited to those incurred as a result of lost profits or revenue,
loss of use of the computer software, loss of data, the cost of substitute software, claims by third parties,
or for other similar costs. The manufacturer’s software and documentation are copyrighted with all
rights reserved. It is illegal to make copies for another person.

This document is part of the operating instructions for the linescanner. All tips and
notices regarding acceptable operation and safety must be read in addition!
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Introduction

1 Introduction

The infrared temperature measurement system is designed for use in industrial heating applications
where the continuous monitoring and control of temperature is critical to productivity. The infrared
linescanner monitors the material’s temperature distribution allowing the system to help improve
product quality and part uniformity. The early detection of heater or cooler problems results in better
operating efficiency by reducing scrap rates and saving energy.

The measurement system is used for monitoring of both, continuous web processes and discrete
processes.

Web processes are characterized by a continuous material flow (e.g. coating of paper) whereby the
scanner is operated in a continuous manner sending line by line to the computer. A dedicated portion
of a scanned line is called a Sector.

In discrete processes separate sheets are observed (e.g. bending of separate glass sheets). Thus the
recording of temperature lines by the scanner is to synchronize to the flow of the separate sheets. For
that the scanner is started by a starting signal (trigger) in case of detecting a new sheet in its field of
view. Depending on the size and the velocity of the sheet the scanner has to record a adequate number
of temperature lines for a complete acquisition of the sheet. The totally of the lines is named snapshot.
A dedicated portion of a snapshot is called a Zone.

The system allows the visualization of the temperature distribution by a diagram (horizontal or vertical
profile) or a color-coded thermal image. It is possible to output temperature values as a current or a
voltage by means of additional hardware output modules. In case of a thermal defect, the system
triggers an alarm. The alarm time is saved in an alarm file. For later analysis, the thermal image is
automatically stored in a separate file. The alarm can also be output with an optional digital output
module.

This manual describes functionality and installation of the system. It is directed to the process engineer
who has to know the background of the process, the capabilities of the scanner, and to learn how to
configure and use the software.

This manual does not cover the linescanner itself; for further information please refer to the linescanner
operator’s manual.

8 Rev. J2 Feb 2017



The DTDP as lite version comes with limited functionalities and is intended to be used for monitoring
purposes only. The DTDP lite is delivered with linescanner shipments which are no systems.

Feature DTDP Lite TF150, GS150/GS150LE, ES150, EC150

Configuring the linescanner
(scan frequency, temperature range, X X
pixel count, communication, etc.)

Configuring of sectors

Scanner internal sectors (device sectors)

X
X
OPC Server X
X
X
X

DDE connectivity

http Server

Analog/digital Output Modules

Forwarding of results via Ethernet/COM port X

Saving of snapshots max. 5 snapshots unlimited

The DTDP is the system software for the application specific system packages TF150, GS150/GS150LE,
ES150, and EC150 providing a comprehensive set of input and output capabilities for process control.
Similarities and differences between the system packages are elaborated in that manual.

EC150 ES150 TF150 GS150/GS150LE
for processes continues continues discontinues (discrete) discontinues (discrete)
used item sector sector zone zone
Specialty Automatic Sector Generic Sector

Rev. J2 Feb 2017 9



System Functions

2 System Functions

2.1 System Components

The system consists of the following components:

Standard linescanner package
Linescanner software

Documentation

2.2 System Requirements

Minimum requirements for the PC (provided by the user):

Clock speed: >2 GHz

Main memory: >2 GB Ram

Hard disk: > 1 GB memory for program and savings

Ethernet communication Ethernet, TCP/IP protocol, 10/100 Mbit/s

It is recommended to consider a second Ethernet ports for
additional network communications.

Graphic 1280 x 1024 pixel (for displaying 1024 scanner pixel per line)
Operating system: Windows XP/Vista/Windows 7

exclusively on the PC. Other applications could affect function and performance! A

f It is strongly recommended to run the linescanner software in the latest version

permanent CPU usage above 80% can affect the functionality of the whole system!

10
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System Functions

2.3 System Interfaces

For interfacing to other control systems, the system provides a lot of interfaces to transfer temperature,

alarm and system information.

2.3.1 Outputs

Output Interface Remark
Current lines OPC 9.1.7 OPC ltems, p. 96
Current lines Intranet http-Protocol

3.2.7 Input/Output Page, p. 43

Snhapshot File / Network Binary Format or ASCII-Text Format

4.8.2.3 Context Menu of the Snapshot View, p. 61
Snapshot Counter OPC 9.1.7 OPC ltems, p. 96
Actual Temperature Line OPC 9.1.7 OPC ltems, p. 96

Sector/Zone Results

File / Network

ASCII-Text Format
4.8.2.3 Context Menu of the Snapshot View, p. 61

Sector/Zone Results

Analog Output Module

Current or Voltage
3.2.7.1 IF Company = Raytek "Analog/Digital
Module, p. 45

Sector/Zone Results

Serial via Ethernet/ COM-Port

ASCII Protocol
6.1.4 Forwarding of Results, p. 81

Sector/Zone Results DDE Connection 3.2.6.1 Sector/Zone Button, p. 32
9.2.1 DDE with Microsoft Excel, p. 99
9.2.2 DDE with LabVIEW, p. 100
9.2.3 DDE with DASYLab, p. 101
Sector/Zone Results OPC 9.1.7 OPC ltems, p. 96

Sector/Zone History

File / Network

ASCII-Text Format
Zone History as ASCII Text File, p. 72

Sector/Zone Alarm Digital Output Module 0/1 Signal
3.2.7.1 IF Company = Raytek "Analog/Digital
Module, p. 45

System Alarm Alarm Module 0/1 Signal
see the linescanner manual

Automatic Sector Serial via Ethernet/ COM-Port ASCII Protocol

6.1.4 Forwarding of Results, p. 81

Automatic Sector

OPC

9.1.7 OPC ltems, p. 96

Alarm and System Information

File / Network

ASCII Text-Format
4.10.1 Alarm File (Logbook), p. 74

Internal Temperature of Scanner | OPC 9.1.7 OPC ltems, p. 96
Housing

Alarm for Internal Temperature of | Relay Output at Scanner 0/1 Signal

Scanner Housing 3.2.7 Input/Output Page, p. 43
Generic Sectors OPC 9.1.7 OPC ltems, p. 96

Rev. J2 Feb 2017
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System Functions

2.3.2 Inputs

Input

Time Point for Getting a Snapshot

Interface

Trigger Input at Scanner

Remark

0/1 Signal
3.2.5.2 Trigger Source, p. 28

Time Point for Getting a Snapshot | OPC 9.1.7 OPC ltems, p. 96
Time Point for Saving a Snapshot | Alarm Module 0/1 Signal

4.8.2.3 Context Menu of the Snapshot View, p. 61
Gating the whole Measurement | Alarm Module 0/1 Signal

3.2.7 Input/Output Page, p. 43

Snapshot’s Description

File / Network

ASCII-Text Format
<Add a Note>, p. 63

Snapshot’s Description OPC 9.1.7 OPC ltems, p. 96
Path to Configuration File OPC 9.1.7 OPC ltems, p. 96
Emissivity Value OPC 9.1.7 OPC ltems, p. 96
Zone alarm threshold OPC 9.1.7 OPC ltems, p. 96
Temperature range OPC 9.1.7 OPC ltems, p. 96
Synchronization to process speed | OPC 9.1.7 OPC ltems, p. 96

12
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System Configuration

3 System Configuration

3.1 Software Installation

Complete the following steps to install the software on a PC:
¢ Insert the installation - CD into the CD-ROM drive, follow the steps below:

o  Click on the <Start> button on the Windows Desktop, then select <Run>.
e Type <D:\ProgramFiles\setup.exe> (assuming D is your CD-ROM drive).
e Click <OK>.

Follow the Installation Wizard’s instructions on the screen. Choose the software configuration you want
to install, e.g. <TF150 — Thermoforming>. Afterwards select the requested language for the Configurator
and the scanner software. The installation program creates a new program group in the start menu, e.g.
it is called <DataTemp_TF150>. The start menu includes the icons for the scanner software and the
Configurator. Also, corresponding icons on the Windows desktop are created.

Clicking on the <TF150 Configurator> symbol invokes the configuration program. With that program
the initialization file can be edited.

Clicking on the <TF150> symbol will automatically start the program with the preset initialization file.

more than one scanner one program instance is only required, see section see section

E Do not run several instances of the scanning program simultaneously! To configure
3.2.1.5 Configuration Group, page 16.

3.2 Configurator

Every call-up of scanner software is connected with a particular initialization file. Each initialization file
contains a parameter list corresponding to the specific requirements of an application. Use the
Configurator to edit and create new initialization files.

All changes must be saved! This is the only way for changes to be valid for the next
program startup!

The Configurator consists of a number of pages, which are following described in detail.

Rev. J2 Feb 2017 13



System Configuration

3.2.1 General Page

General | Temperature | Geomety | Data FiIeI Sectnll Inputa’DutputI Device Sectorl

— Scanner r— Communication
Device " Etherret ¢ R5485 * None
" MPSD & MP150 IF address Pt

S e [ | 192 . 168 . 42 . 30 |2?2?

36 - Scanner commands |

Bt Eaudirate

[ Hene =] 15200 H

Drescription Mame of Scanner
Raytek - Infrared Linescanner Systems IScanner 1
— Configuratian —User

|1. Scanner -I Mew | % Full Access

Open | " Limited Access
ES150 Englsh Delete | [Ehange Fassward |

C:hDocuments and Settings Al UsershDocurments\DataTemp_ES -
IEnghsh j

QK. I Cancel | Lpply | Helq |

Figure 1: General Page

3.2.1.1 Scanner Group

In this parameter group, specific commands for the scanner can be defined.

<Device> selects between a MP50 or a MP150 device. The <MP50> option ensures full backward
compatibility to the old MP50 linescanner. With <MP150> the system runs with the full set of new
features like high scan frequencies and higher pixel counts.

<Scan freq. (Hz)> The scan frequency determines the number of temperature lines per second captured
by the scanner. Scan frequencies of 20, 36, 48, 76, 108, 126 or 150 Hz are possible (MP50 with
lower scan frequencies).

<Scanner commands> Optional commands for additional initialization of the scanner can be set here.
Normally this feature is not used but in case of use you have to be very carefully!

Changed command list can suspend the whole scanner system!

14 Rev. J2 Feb 2017



System Configuration

Scanner commands | X|
Adds a new command to

oy A thelst

PS

1' ——+—_ Moves a command within
_'_"_J __L— thelist

Removes a command
Delete J———— R
from the list

0K I Cancel |

Figure 2: Dialog - Scanner commands

In the example above, the command “PS” (storing of all parameters in EEPROM) were added
to the command list. The scanner’s command list will be executed after all other parameters set
in the Configurator.

Further information for scanner commands is found in the Protocol Manual of the scanner.
3.2.1.2 Communication Group

The linescanner can communicate via Ethernet interface or R5485. During system configuration the user
will define either Ethernet or RS485 via a selection box. Be aware, that Ethernet communication is not
possible for old MP50 devices.

Ethernet

<IP address> Reflects the IP address set in the linescanner. The factory default IP address is
192.168.42.30. Make sure, that the network adapter on the PC side is set to an appropriate IP
address, see linescanner manual for detailed information!

Setting of <IP address> in the Configurator does not change the scanner’s IP address. It
only tells the software to use this IP address to find the scanner!

E Make sure that a possible firewall does not block the set TCP port!

RS485

<Port> Sets the serial COM port of the PC, where the scanner is plugged in. In a multi-scanner system,
every scanner needs a dedicated, free COM-port.

<Baud rate> Defines the baud rate for scanner and computer. A data transmission rate of higher than
115200 Baud is normally not supported by the PC standard interface card. For that case a special
high-speed interface card is required.

None

Allows the run of the runtime software without having a scanner connected.

Rev. J2 Feb 2017 15
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3.2.1.3 Description

In the description, a text is definable that is stored with every saved snapshot. For the text, a maximum
length of 256 characters is allowed. The description can be changed while running the scanner’s
software by means of the context menu of the Snapshot and the Scrolling view.

3.2.1.4 Name of Scanner

By means of that menu, you can give a description for each scanner. While running the scanner’s
software you can see this description in the title bar of each scanner’s window.

3.2.1.5 Configuration Group

In the Configuration Group, some common settings for configuration files can be defined.

Opens the configuration

Icon for Desktop and Start :
Menu Iir?k between | Configuration file for the next scanner
configuration file and l—_I Creates a new
~ 1. Scanner - New | - . ) ]
scanner software configuration file

\_+_

TF150 English

QOpen ~

Opens an existing
Delete configuration file
N

i

The actual edited
configuration file

—_—

" |C:\Documents and Settings Al Users\Documents'\Data Temp_TF \ Deletes the actual icon

The scanner software allows operation with several scanners simultaneously (a system with 8 scanners
is well proven by the manufacturer, even more scanners are thinkable). Each scanner needs its own
configuration file. By clicking on the proper combo box, the configuration file for the next scanner is
opened and editable. In case of missing that file, you are asked for creating it. In the example above, the
file name for a second scanner is determined with TF_first.ini.1, for the third scanner TF_first.ini.2 and
so on. In the scanner software, the next scanner can be called up with the menu <Scanner> <New
Scanner>.

By preparing different configuration files in advance, you can easily execute the desired configuration
later on by simply clicking on the corresponding desktop icon:

E3 E3

Product 1 Product 2

(Configuration containing recipe 1) (Configuration containing recipe 2)

3.2.1.6 User Group

It may be desired to restrict access to configuration files and various operating parameters. The software
allows users to restrict the permission granted to access configuration files and configuration
parameters of the scanner software. Additionally, some functions of the scanner software itself can be
changed by using one of the following “buttons”:

<Full Access> Defines the user as administrator with full permission to access files.

<Limited Access> Defines the user as the operator with limited permission to access files.
If the user is set to <Limited Access>, the following functions are affected or restricted:

16 Rev. J2 Feb 2017



System Configuration

— The switching to other applications by means of the <Alt> <Tab> buttons is not allowed.
— The software starts always with a maximized window.
— The opening of a window is not allowed.
— The closing of the current scanner window is not possible.
— The <Terminal View> is not accessible.
— The menu <Scanner Setup> is not accessible.
— The context menu <Auto-save Conditions> for Scroll View and Snapshot View are not accessible.
— The changes of the display are not saved; the software will always start up with the same display.
This allows the administrator to set up a display (including the auto-save conditions), which will
be saved in a file called display.0. The program takes this file for users and
administrator/operator, to build-up the display, but the operator cannot change it.
If the user is set to <Limited Access>, the exiting of the scanner software can be protected by a definable
password.

3.2.1.7 Language

This box allows the language of the Configurator to be defined. The corresponding vocabulary is to be
found in an ASCII text file named <language>.txt, e.g. “English.txt”. The file is located in the installation
folder.

Entries in the language file are structured page by page. All pages are numbered. This number is only
used for software internal purposes. In the following example page 1 is the General page detectable by
means of the keyword “Title_Page “=General. In the following the labels of all buttons, boxes, tool tips,
and messages are to be found. To make changes in the vocabulary, open the language file with the
standard Windows Editor.

The text in the brackets and to the left of the equal sign must not be changed! Only the
text to the right of the equal sign is changeable!

[Pagel]

Title Page=General

Label Scanner=Scanner

Button Scanner Commands=Scanner commands
Label Configurator Settings=Configuration

Rev. J2 Feb 2017 17
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3.2.2 Temperature Page

General Temperature |GEDITIETW Data File I Triggerl Zone I Input/Dutput I

— Emissivity — Tempersturs range
o ﬂ Top 350 FE
. 2 Bottom 50 [FE l
Uit & C CF

r Angular Emissivity
. — Ambient temperature compensation
u - W On/Off
~ fixed
& Voltage input of scanner
20 C—=0V 100|FC—=5W

r Post Processing
¥ On/off

Moving Average &
pu I 1|Lines

r— Edge Verfication Peak Hold

v Max. difference between I 7
neighbouring pixels ‘I

r— Transmissivity of secondary window

i
ok | Cened | oo |

Figure 3: Temperature Page

Backaground: 80 °C

3.2.2.1 Emissivity

Defines the emissivity of the scanned material. The minimal setting for the emissivity is 0.01. An
additional <Correction> button is available for the GS150LE system, see section 0 Configuration, page
84.

3.2.2.2 Angular Emissivity

In case of difficult mounting environments it is sometimes not possible to mount the scanner
perpendicular over/under the measured object. An non-perpendicular mounted scanner could cause
the need to consider the effect of an angular emissivity meaning the emissivity value is not constant
anymore but changes over the emission angle.

o
4

90° 45° 0°
Figure 4: The Emissivity changes over the Emission Angle £

The problem of an angular emissivity comes up (e.g. for float glass) if the infrared radiation is being
emitted under an angle less than 45°. The angular emissivity can be compensated by using different

18 Rev. J2 Feb 2017



System Configuration

refractive indexes changing over different object materials whereby each pixel of the scanned line gets
its own individual emissivity value.

Figure 5: Limited space from below prevents from a perpendicular mounting of the scanner

For the angular emissivity correction, you have to give the <complex refractivity> with its real portion
<n> and imaginary portion <k>. The <complex refractivity> comes as default for float glass and pure
iron.

—bngular Emizsivity

complex refractivity
A | 16 k | 05

presets: I Glass j

Emizzivity of pikel at perpendicular
r [90°):

Figure 6: Angular Emissivity Setting

The angular emissivity correction requires also the configuration of the scanner’s turning angle as
precise as possible, see section 3.2.3.1 Alignment Group, page 23.

3.2.2.3 Edge Verification

@) <Edge Verification> is only available for TF150 and GS150/GS150LE systems!

The temperature value of a pixel is the result of the infrared radiation emitted of a certain area, the
measurement spot. If the measurement spot is located on the edge of the measurement object,
measurement object and background are scanned simultaneously. As the result, the edge pixel has a
temperature value between the temperature of the measurement object and the background
temperature. With the option <Edge Verification> the described effect can be corrected.

<Maximal Difference between neighboring Pixels> Defines the maximal expected temperature
difference within the measuring object. In case of detecting a pixel with a greater temperature
difference to the neighboring pixel, the pixel must be a wrong edge pixel. This edge pixel will be
corrected with the temperature of the warmest neighboring pixel.
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<Background> The correction of an edge pixel is done only for pixels warmer than the background
temperature. The background temperature can be defined on the Configurator’s page <Zone>.

3.2.2.4 Temperature Range
This group defines the minimum and the maximum temperature of the material to be scanned.

<Temperature Range> changes the displayed temperature range in the software. The temperature range
in the scanner remains always unchanged to full range.

For MP50 only: <Temperature Range> changes the set temperature range in the scanner.

The temperature units, Celsius or Fahrenheit, are changeable. The selected unit is valid for all other
temperature parameters (e.g. background temperature, zone thresholds, etc.). The conversion from one
temperature unit to the other is performed automatically.

By clicking on the colored button, the dialog for changing the color palette appears. The user may create
his own individual color palette. Alternatively a predefined color palette is can be selected (iron palette,
rainbow palette, gray palette, gray palette inverse).

Dialog X

_| RoB (255, 255, 224)
| mGB (255, 255, 0) l

__| RGB 255, 128,0)

B | reBss 00 B
B | rGB(192.0.69) -
B | rce12s.0.128) -
B | roe 3225 —
Bl | reep0128)

Bl | ree0o0 |=

Lo
| mGB[D.255.0)

Abbrechen |

Figure 7: Defining the Color Palette and the Zone Color

3.2.2.5 Ambient Temperature Compensation

The scanner is capable to improve the accuracy of target temperature measurements by taking into
account the ambient or background temperature. This feature is useful when the target emissivity is
below 1.0 and the background temperature is significantly hotter than 25°C (77°F). For instance, the
higher temperature of a furnace wall could lead to hotter temperatures being measured especially for
low emissivity targets.

Ambient background temperature compensation compensates for the impact of the reflected radiation
in accordance to the reflective behavior of the target. Due to the surface structure of the target, some
amount of ambient radiation will be reflected and therefore added to the thermal radiation that is
collected by the sensor. The ambient background temperature compensation compensates the final
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result by subtracting the amount of ambient radiation measured from the sum of thermal radiation the
sensor is exposed to.

low emissivity targets measured in hot environments or when heat sources are near the

E The ambient background temperature compensation should always be activated in case of
target!

The following possibilities for ambient background temperature compensation are available:

<fixed> If the background ambient temperature is known and constant, the user may give the known
ambient temperature as a fixed temperature value.

<Voltage input of scanner> Ambient background temperature compensation from a second
temperature sensor (infrared or contact temperature sensor) ensures extremely accurate results.
The voltage output of that second sensor could be connected to the voltage input of the scanner
(see 6-pin connector at the scanner rear side) is utilized for real time compensation, whereby the
second sensor and the scanner’s voltage input must be set on the same temperature range.

D 0V - 500°C
5V > 1000°C

A

555555%%‘3 1000°C

Figure 8: Ambient background temperature compensation with a second temperature sensor

3.2.2.6 Post Processing

Defines the post processing mode for the scanned lines. The calculation is done on the PC side (not in
the scanner itself). The effective scan frequency remains is identical to the scanner’s scan frequency. The
following algorithms are applied line by line for pixels at the same position.

fscanner = 150Hz feff = 150Hz

Figure 9: Processing of scanned lines (here in blocks of 3 lines)
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<Moving Average> Provides a gliding average over the given number of lines. The result is a significant
reduction of noise but a slower response for temperature changes.

<Peak Hold> Holds the maximum value of the pixel-to-pixel comparison between the lines. The hold
reset is realized over the given number of lines. The result is the elimination of temporary
disturbing effects (like water steam) but a loss of sensitivity for temperature valleys.

3.2.2.7 Transmissivity

Defines the transmission factor for a second or a dirty scanner window.
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3.2.3 Geometry Page

General I Temperature  Geometry | Data FiIeI Triggerl Zone I Inputx"Outputl

— Alignment — Pixels per Line
1024 -
Angle k= I 7
r— Data reduction {~= 12.00 lines / sec)
 toleft € center {* to right :
I.iJ:Ivanced Maxdmum jl 3 Lines
— 1

r Image Dimensions

| [ Line Linearization
Y ¥ Standard " ather

Uit Ic:m 'I

.' Scan line IL::
/
Product flow direction IL::

= Szan ang e

ok | cancel | Aopy

Figure 10: Geometry Page

3.2.3.1 Alignment Group

If the scanner is not mounted perpendicularly to the material being scanned, the angle £§ defines the
angular deviation from the perpendicular position. The input field accepts angles up to 44° but an angle
greater than 25° causes high non linearities in the thermogram. In that case, a message box with a
warning appears.

It is possible to turn the scanner to the right or left (always as viewed from the top of the scanner). The
Alignment Group is available only if the box labeled “Line Linearization” is checked.

3.2.3.2 Pixel per Line

That function selects the number of pixel per scan line. A high number of pixel compromises the
available maximal scan rate:

1024 pixel > max.36 Hz
512 pixel - max.76 Hz
256 pixel > max. 150 Hz

3.2.3.3 Data Reduction

For MP50:

Sets the time in which all recorded lines are averaged into one line. With e.g. 0.1 s defined, all lines are
buffered in the scanner within 0.1 seconds. After the given time, the average is calculated. As a result,
one line is transferred to the PC.
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For MP150:

Defines the number of recorded lines to be processed into one line. With e.g. 3 defined as parameter, 3
lines are buffered in the scanner and processed into one line to be transferred to the PC. The effective
scan frequency is by the given number of lines lower than the scanner’s scan frequency. The following
algorithms are applied line by line for pixels at the same position.

fscanner = 150HZ fers = 50Hz
— OCO00

Figure 11: Data reduction for scanned lines (here in blocks of 3 lines)
<Average> Provides an average over the given number of lines. The result is a significant reduction of
noise but a slower response for temperature changes.

<Maximum> Holds the maximum value of the pixel-to-pixel comparison between the lines. The hold
reset is realized over the given number of lines.

<Minimum> Holds the minimum value of the pixel-to-pixel comparison between the lines. The hold
reset is realized over the given number of lines.

<Advanced Maximum> Provides an average over the given number of lines. For a pixel with > 10 K
temperature difference to its neighbors, the averaging is stopped and a peak hold is applied instead
of. The result is a reduction in noise due to the averaging by keeping a sensitivity for temperature
peaks.

f€ff = 50Hz

— COOC0O
CCOC0O

/

Figure 12: Data reduction with <Advanced Maximum>
and a pixel with > 10 K difference to its neighbors

3.2.3.4 Image Dimensions

<Line Linearization>

Most all applications require selection or activation of this feature. The scanner’s internal mirror
continuously sweeps across the field-of-view. As the mirror rotates, up to 1024 temperature readings
are recorded at fixed angular increments resulting in the display of a nonlinear temperature distribution
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(i.e., non-linear with respect to the horizontal axis of the thermogram). This nonlinear display results in
the physical distance between two adjacent points at the edges or extremities of the thermal image to be
larger than that in the middle of the thermal image.

To avoid this nonlinearity, click the check box for <Line Linearization>. This causes the system’s
software to properly correct for measurement geometry by copying and pasting of adjacent pixels to
display measured temperatures linearly.

Pixel at different distances Pixel at equal distances

A\ \ N
— O — O — —— OO0 08— —
| [ f / / 4 / f ! / /
| f / / / / / | / | / y

Fixed angular
increments

. Rotating mirror
Figure 13: Non-linear Line (left)

Linear Line by pasted Pixels (right, principle schematic)

Fixed angular
increments

Rotating mirror

<Standard>

Defines the dimensions of the measured object and the units of length. Changing length units causes all
length-related parameters (e.g., size of sectors) to be converted automatically after user confirmation.
However, the software only processes whole (integer) numbers for dimensions. Converting from a
smaller length unit to a larger length unit may cause loss of dimensional data. (e.g. 850 cm = 9 m). In
that case a message box appears.

The image dimensions are mapped to the scanner’s field-of-view independent from the
mounting distance of the scanner! For that reason any change on the image dimensions
does not affect the scanned image size or the pixel resolution. For further information on
scaling the image, see section 4.8.4 Horizontal Profile, page 66.

By selecting the option <other> the axis are labeled in pixel and lines. In that mode, sectors are not
supported.

<Lines reversed 180°>

This allows the display of temperature lines to be mirrored by 180° (i.e., left-right reversal). As a result,
the left-edge of the displayed screen is transformed to the right-edge, and vice versa. This option is
helpful if the left-edge of the material scanned and the left-edge of the displayed image should be the
same to the user even though the scanner is not mounted in the appropriate manner.
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3.2.4 Data File Page

General I Temperature | Geometry Data File |Trigger| Zone I InputOutput | Device Sector

r Filename

Iproduct.i.

& Filename with date/time " Files in a ringbuffer
productA_07_May_13_15_39 44

" Day " Second I_ vI

 Month  Minute

" Year € Hour Deletel

r Destination folder
{+ Standard  ather
Data files
IC: Documents and Settings"\All Users'Documents Data Temp_TF150"store

Data files sawed on Alamm condition

IC: Documents and Settings Al Users"Documents™\Data Temp_TF150\store

Figure 14: Data File Page

3.2.4.1 Filename

Defines the file format for labeling files with images automatically saved. First, a basic filename without

any extension is input. Based on this basic filename, two different options are offered:

<Filename with date/time> Enlarges the basic filename with a free, definable combination of a date or
time. In case of an alarm, the filename will be created as the basic filename plus the actual
date/time combination according to the setting of the PC. In the example given above, the
created filename could be: Product_A_01_January_2013_12_00_00

<Files in a ring buffer> A ring buffer provides a counter to name the files. When the last counter value
is reached, the ring buffer starts again from the beginning, overwriting previous files. A ring
buffer of 100 creates a ring buffer with running file names: Product_A_000, Product_A_001, ...,
Product_A_099

The save conditions must be set in software by launching the context menu in the activated view. See

section 4.8.2.3 Context Menu of the Snapshot View on page 61, to define conditions for storing files.

3.2.4.2 Destination Folder

Defines the directories where the automatically saved files are stored separated for the normal and the
alarm condition.
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3.2.5 Trigger Page

@) The <Trigger> page is only available for TF150 and GS150/GS150LE systems!

General I Temperature I Geometryl Data File Trigger |Z|:|ne I Input Output

r Mode
~ Trigger by Scanner o) ’T
— Trigger Source r Snapshot
& Tempersture threshold 200G Start (% Rising slope
" Extemal signal at scanner " Faling slope
" OPC -
"~ Falling slope
¥ after I Bl Lines |
—Options

Pre4rigger lines I D
Muttiplier I 1

Delay 00 s ﬂ

ok | Cancel | opy

Figure 15: Trigger Page

3.2.5.1 Mode

<Trigger by Scanner> A trigger (i.e., start signal) orders the scanner to record a specified number of
temperature lines. While scanning an image, existing lines are already buffered in the scanner.
A “snapshot” is the totality of all temperature lines. In the waiting time until the next trigger,
the snapshot is transferred to the PC via the serial interface. In that mode, the trigger condition
is evaluated by the scanner.
Finally, the number of lines for a snapshot is fixed.

<Trigger by PC> In this mode the PC evaluates the trigger condition. The scanner sends temperature
lines to the PC permanently. In case of a valid trigger, a certain number of lines are “cut” from
the continuous line flow and selected as a “snapshot” image.
Finally, the number of lines for a snapshot is variable. This permits scanning objects of different
sizes or different line speeds without losing a significant number of lines.

<Trigger by PC> is the preferred mode with Ethernet communication!
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<Trigger by Scanner>

]«
m—

3.2.5.2 Trigger Source

v

Snapshot by snapshot

<Trigger by PC>

v

Line by line

Figure 16: Recording of snapshots

For generating a trigger signal different trigger types are available:
<Temperature threshold> Triggering by exceeding of the specified temperature threshold.

<External signal ...>

<OPC>

<Cyclical trigger>

3.2.5.3 Snapshot

<Start>

<End>

Triggering by an external signal at scanner's trigger input connector, see
linescanner manual for further information.

Triggering by a corresponding OPC item, see section 9.1.7 OPC Items, page
96. <OPC> is only selectable with the activated OPC server, see section 3.2.7
Input/Output Page, page 43.

Self-triggering of the scanner after the given time (only in the <Trigger by
Scanner> mode selectable).

The starting point for triggering a snapshot can be a rising slope (from lower
to higher trigger levels) or a falling slope (from higher to lower trigger
levels). Available only for a <Temperature Trigger>, <External Trigger>, or
<OPC>.

The end of a scanned snapshot can be a constant number of lines. The set
line count per snapshot is determined according to scan-frequency, velocity
and length of sheet, and calculated to:

It

v

n

n ... count of lines

f ... scan rate of scanner (with attention to averaging)
[ ... length of measurement object

v ... velocity of measurement object

Example: f=20Hz,1=1m, v=0.5m/s > n=40

In the <Trigger by PC> mode, the end of a snapshot can be defined by the

28
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inverse trigger condition for the start of a snapshot. The number of lines in

the snapshot is variable compared to snapshots with a fixed number of lines.
A snapshot can be started and ended with the same trigger edge (e.g. start and end set to <Rising slope>).
In that case the snapshot end is the start of the next snapshot.

3.2.5.4 Options

<Pre-trigger lines> (in the <Trigger by PC> mode) number of lines inserted prior to the snapshot’s
trigger event.

<Multiplier> increases the internal resolution of a snapshot by multiplying of existing lines. The
multiplier does not increase the measurement resolution, the size of the image is unchanged.
Using the multiplier in snapshots with a small number of lines allows for better positioning and
sizing of zones.

<Delay> Time between trigger signal and scanning of a snapshot.
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3.2.6 Sector/Zone Page

Forwarding of Results, p. 81

Sector/Zone Button, p. 32

Warnings Button, p. 38
Relations Button, p. 39

Figure 17: Zone Page
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Sector Zone

« for continuous processes .

 1-dimensional portion of a line .
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for discrete/discontinuous processes
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number of zones but real time behavior is not
guaranteed

Figure 18: Comparison to Sectors and Zones

Please note, sectors/zones controlled by the software are shown in the views using continuous lines.
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3.2.6.1 Sector/Zone Button

Defining sector/zones makes it possible to monitor specified areas. Sector/zones are defined with their
name, their size and position, and their “result” based on available math functions (maximum,
minimum, ... etc.). For the result, one can define a lower and an upper threshold. An alarm is triggered
when the threshold is exceeded or violated. Additionally, the result can be output as a hardware signal

from an optional output module.

Lizte = e
Mumber 2
Mame |31 w1 =2 vz =3 vz x4 |v4 |Min |Max [ Mode

Zone s BOcm BO0cm 200cm BO0cm  200cm  200cm  BO0cm 200cm 200°C 350°C Awvera
Zone B BO0cm B0cm 200cm BOcm  200cm  200cm SOcm 200cm O°C 50 °C bd &wirn

A | 0

Add | I:hangel Copy Fazte Delete )
Graphic

QK. Cancel

Figure 19: Exemplary Zone Table

The table above indicates zones (sectors alternatively) defined for a particular configuration. For actual
production operations, a meaningful name should be selected for each desired sector/zone. It is possible
to add additional items and change or edit existing items. Alternatively, the <Change> button allows
one to “double click” on the requested item name for changing it. For copying and deleting items, one
can select multiple zones. Names of items “pasted” into the table are incremented numerically with a
running number. The following shows the exemplary dialog for changing zone parameters.
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T

O .. 20ma, [ICF7024/404M4024)

Figure 20: Setting of Zones

<Name> Input desired item name without any spaces.

<X, Y> There are coordinate pairs that define the size and position of each sector/zone relative to object
dimensions defined in section 3.2.3.4 Image Dimensions, page 24.
A sector is a 1-dimensional portion of the scanned line, defined via two edges.
A zone is 2-dimensional portion of a snapshot. A zone is always defined via 4 edges building
a right-angled or a convex rectangle, a concave rectangle is not allowed.

v / \v

right-angled rectangle convex rectangle concave rectangle

<Result> calculation modes for the item result, the following modes are available:
Maximum: result is the pixel with the highest temperature.
The mode can be used to detect hot spots.

Average: result is the temperature average of all pixels.
The mode can be used to control process devices like coolers and
heaters.

Minimum: result is the pixel with the lowest temperature.

The mode can be used to detect temperature holes.
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Maximum-Average:

Average-Minimum:

result is the difference between maximum and temperature average.

result is the difference between temperature average and minimum.

Maximum-Minimum: result is the difference between maximum and minimum.

Greater Value: (Max-Avg) or (Avg-Min):

Standard Deviation:

Covered Area:

Gradient:

Rising Gradient:
Falling Gradient:

Max of Area:

In this mode the , Average-Minimum” and the ,Maximum-Average” is
calculated. The result is the greater value of both.

the result is the standard deviation over all pixels within a sector/zone.
The standard variation shows how much variation exists from the
average. A possible connected digital output modules alternates
permanently the level from 0 to 1 or vice versa.

The result is a percentage of all pixels which are warmer than the
background temperature. By means of that function the capacity of
heating ovens can be monitored. The following example demonstrates
the calculation for an area covered with glass whereby one zone
overlays a snapshot completely (left). The exemplary calculation is to be
seen on the right for a zone containing 3 by 3 pixel. The temperature for
4 pixel are above the set background temperature of let’s say 80°C.
Those 4 pixel are now related to the total amount of 9 pixel which
corresponds to a covered are of 45% as the zone result.

BH®E
GO

result is the maximum gradient (rising or falling) whereby gradient
represents the steepness of a temperature curve.

result is the maximum rising gradient (rising: in direction from left to
right).

result is the maximum falling gradient (falling: in direction from left to
right).

(mode for sectors only)

Sector result is the temperature of the pixel with the highest
temperature. Two thresholds are given to check this result:

- anupper temperature threshold

34
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- an count of adjacent pixels (in the line and the previous lines!) which
must have a temperature greater than the upper temperature
threshold.

An alarm is generated if more than the given count of pixels has a

temperature greater than the upper temperature threshold, see the

following example:

Temperature threshold: 80°C, Pixel count =3

Alarm!

Line 0

Line 1

Figure 21: Alarm generated by the “Max of Area” - function

Snapshot Counter:  (mode for zones only)

result is increased by one with each new captured snapshot.
Crack Detection: (mode for GS150/GS150LE systems only)

the result is the number of pixels belonging to a detected crack.

<Min, Max> Defining of thresholds for the result.

<No Alarm> Sector/zone results are displayed on the screen, but the alarm generating is switched off.

<Output> Defining of a module output for the result. Analog modules output the result as a current or
a voltage in a certain range. For the current output the current can be scaled to user defined
temperature thresholds. Digital modules set an output in case of an alarm caused of a
threshold violation. Modules can be configured under the <Input/Output> page, see section
3.2.7 Input/Output Page, page 43.

<DDE Connection> The DDE connection provides a continuous transfer of sector/zone results to
another target application. In the target application, further analyses can be realized. For the
data transfer a text format is applied, a dot is always used for the marking the fractional
portion.

For establishing a DDE connection, the target application must be started before
the scanner software!

<Service> Name of the target application, which is able to communicate via a DDE connection.
Normally, Service is the name of an executable application file (without the
extension .exe) based on Microsoft Windows.

<Topic>  Specific parameter according to the target application.

<Item>  Specific parameter according to the target application.
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The actual use of the parameters <Service>, <Topic>, and <Item> is described in the
documentation material of the target application. Some examples are to be found in
section 9.2 DDE, page 99.

Graphical Editor (for zones only)
It is also possible to edit zones by using a graphical editor. For that click on the <Graphic> button on the
zone table page and the following window appears.

I l= S

Add
[y
Paste
[Velete

Eroperties
Bectifirzane

+ Snapshot load
Snapshot colors
Zone color
Mouse: adding zones

Maximum(0°C,0°C) Mo Module

(254, 297); (291, 297). (278, 367) (254, 430)

l;: 3/1em Zoned

Figure 22: Graphical editor for editing of zones

The window consists of an area for displaying the zones. The basic operations for the zones (moving,
stretching, deleting and so on) are supported by using the mouse or the cursor keys. Zone operations
are only valid for marked zones. A multi-selection of zones is possible.

The graphical editor also contains a status line, where all parameters of a zone are displayed accordingly
to the actual mouse position. Furthermore a context menu is provided which is accessible by clicking
the right mouse button. Depending on the number of selected zones, the following menus are available:

<Add> Adds a new zone by using a dialog.

<Copy> Copies all selected zones.

<Paste> Pastes all previous copied zones.

<Delete> Deletes all selected zones.

<Properties> Opens the dialog for changing zone parameters such as alarm thresholds, output

modules and so on.
<Rectify zone>  Sets a zone back to a rectangular shape.

<Snapshot load> Opens a dialog for selecting a snapshot, previously stored in the scanner software. For
a better alignment of zones, the snapshot is put into the background of the graphical
editor. Accordingly to the actual mouse position, the snapshot temperature is
displayed in the status line.

36 Rev. J2 Feb 2017



System Configuration

<Snapshot color> Opens a dialog for selecting the colors of a snapshot.
<Zone color> Opens a dialog for selecting the color of a zone.

<Mouse> The mouse can be used in two different modes: for adding zones and as marking tool
for the simultaneous catching of several zones.
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3.2.6.2 Warnings Button

Based on sectors/zones already defined, it is possible to create warning thresholds for the result of a
particular sector/zone (in addition to the alarm thresholds of the sector/zone). A warning causes a
warning message on the screen before a the actual sector/zone alarm is triggered. Warnings are defined
with their name, a lower warning, and an upper warning.

Mumber 1

W arnings for | Lonwer "W arning | Upper Warning |
Zone_a 2] °C MI°C

Figure 23: Warning Table

The following shows the dialog for changing parameters for warnings. The warnings must be within
the range of the alarm thresholds.

Mode for zone result Wanings for [Zone_A =

of Zone_A \
Mode

Alarm thresholds for
Zone_A T LowerAlam 200°C Upper Alarm 350 °C

M aximurn

i Lower Warning 210 °C Upper Warning 340 °C
Warnings for Zone_A J— | I

Cancel I

Figure 24: Configuring a Warning exemplary shown for a Zone
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3.2.6.3 Relations Button

Based on sectors/zones already defined, it is possible to create “relations” between them. The result of
the first sector/zone can be compared with the result of the second sector/zone, whereby a relation is
the difference between these two results. Every relation is managed like a common sector/zone:

e it has aname,

e it contains the names of the two sectors/zones to be compared,

e it can be observed with alarm thresholds,

e it will be displayed on the screen like a sector/zone result,

e it can drive a channel of an output module.

Relations = NS

Mumber 1

Mame | Zone 1 | Zone 2 | Lowwer Alarm | Upper Alarm | tode | Module | Addressz | Channel |
Relations1 Zone A Zone B 5°C 1n0°C Difference  Analog 1 0

Figure 25: Relations Table exemplary shown for two Zones

The following shows the dialog for changing parameters for relations. In the given example, the name
of the relation is “Relation_1". The result of that relation is the difference between the zone result of
“Zone_A” (Maximum) and the zone result of “Zone_B” (Maximum). An alarm is generated if the
difference is less than 5°C (Lower Alarm) or greater than 10°C (Upper Alarm). If you want to suppress
an alarm, the check box “No Alarm” can be enabled. In that case, the relation is only displayed on the
screen. In the given example, the result of the relation is output as hardware signal at channel 0 of the
digital output module addressed with address 1.

Relations: Change | X

Name
|Relati0n_1

Zone 1 Zohe 2
IZone_A j is related to lZone_B LI

[Maximum) [Maximum)

Mode
I Difference _'J

Lower Alarm I 5 ‘C Upper &larm I 10 *C

[ NoAlam " Noalam

— Module

| Digital 5] Addess [ Channel [ 0

€1 o [ ]

Figure 26: Specifying Relations exemplary for two zones
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3.2.6.4 Forwarding of Results (Serial Port)

It is possible to send the information from the sector/zone calculation as ASCII text characters via a serial
port to another device. This makes it easy to get the temperature information to a PLC for controlling
heaters or any other system to post-process the data.

Output format exemplary for the <Sector result> protocol:

STX
Scanner tab <Nummer> \n
<name of first sector> tab <result of first sector> \n

<name of last sector> tab <result of last sector> \n
checksum tab <value of checksum (hexadecimal)> \n
ETX

In multi scanner systems the results can be forwarded to a separate COM-port or a common used COM-
port. Every sector/zone list is marked with preceding specific scanner number. The <name of sector> is
the name for the sector (or zone) given by the user. If sector/zone name is longer than 8 characters it will
be truncated to 8 characters. The checksum is the sum of all characters but the ETX.

The output rate could be decreased by limiting the forwarding of the results to a certain number of

lines.

Example:

Forwarding results every: 100 lines

Scan frequency: 20 Hz

Forwarding results every: 5 s (interrupted in case of a possible alarm)
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3.2.6.5 Forwarding of Results (Ethernet)

Alternatively to the serial port, temperature data can be output via the Ethernet socket of the PC.

<Port> defines the Ethernet socket number. Make sure that a possible firewall does not block the set TCP
port!

<Mode> defines the output format for the temperature data. Additionally to the format <Sector result>
you can select the format <Lines> which provides the unprocessed temperature line containing
the raw data.

~ Forwarding of Results
COMPot  |Ethemet =
. E
Mode [Lines =

Figure 27: Configuration for Forwarding of Results via Ethernet

The data transmission to forward the temperature data via a socket connection is structured in two
parts: Head and body. The head is sent once after connection and is followed by an continuous flow of
temperature data.

Format of the Head
The head starts with <head> and ends with <\head>. Parameters are given in between these markers.
Up to now the following parameters are defined:

TemperatureRange: <Tmin> <Tmax> °C
PixelPerLine: <pixelPerLine>

Example:

<head>

TemperatureRange: 20 350 °C
PixelPerLine: 652

</head>

Format of the Body

The scanned lines are built up of pixels; its count of pixels per line is given in the head.

The pixel data contains temperatures which are built up of two bytes (the most significant byte first).
They give the temperature scaled to 16 bit:

T = DataWord * (Tmax — Tmin) / FFFFhex + Tuin

Tnin is given in the head with: <Tpin>

Trax 15 given in the head with: <Tpa>

The DataWord FFFFrex is reserved as a key word and in conjunction with 0001rex it defines the start of a

line.

Structure of line:

FFFFrex 0001nex <datai><data,>...<datapixelpernine>
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3.2.6.6 Background Group

<Ignore Background Temperature> Checking this box allows the measured object’s temperature to be

distinguished from that of the background. The user can determine a temperature threshold. A
value outside of this temperature threshold (above or below) is considered background. Warm
or cold backgrounds are definable.

If a sector/zone contains temperature values of the background, these values are ignored for the
calculation of the result. If all temperature values of a sector/zone are pixels of the background,
then the sector/zone is marked on the screen with the character , X“.

42
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3.2.7 Input/Output Page

.Generall Temperaturel Geometryl Data Filel Triggerl Zone Input/Quiput | Device Sector

Alarm delay over snapshots I 0
Alarm hold time (default: 0) I 20 s

Deactivate alarm message box [

Internal temperature of scanner |

Stop the measurement with an external
signal

[v OPC Server

[v HTTP-Server Socket I 8080

http:/{DTMTXLPCO0516:8080/

Port ICOM‘I Vl

’—Alarm module

—Analog/Digital Module

- ADAM/ICP,
RS5232/485 Converter

Wago, —l
o IP address IP Address

(" Ohne

Configuration |

— Synchronisation with process speed

[ OnjoOff

Lines per meter I 20

process speed detected by

 OPC Im,rmin vl

(® Voltage input of scanner

U (min)l 02 v v(min)l 2 mjmin
U(max)l 5V v(max)l 108 m/min

oK I Cancel | Apply |

Figure 28: Input/Output Page

<Alarm delay over snapshots> Delays the triggering of an alarm to a specified number of snapshots.

This is useful to tolerate measurement objects to be out of order when the machine runs in.

The option is only available for TF150 and GS150/GS150LE systems.
<Alarm hold time> Determines the minimal alarm hold time for continues applications addressed by

the EC150 and ES150 system. For discontinues applications addressed by the TF150 and

GS150/GS150LE system this configuration parameter defines the maximal alarm hold.
<Deactivate alarm message box> Enabling this check box, the system ability to generate alarms is

furthermore active, but the display of alarm message windows in the scanner software is

suppressed.
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<Internal temperature of scanner> Click that button and the following dialog appears allowing you to
configure the digital or analog output of the scanner internal temperature.

—Output

[4ma .. 20 mA (WAGO_S63) =

Max I 60 [oC =  20mA
Min I 0 ec—>  4maA

Channel |0 -

r—Alarm

oK I Abbrechen |

Figure 29: Outputting the scanner internal temperature

<Stop measurement with an external signal> Determines an external trigger via the Alarm Module as
a measurement gate. If the input is connected to ground, data acquisition proceeds. If not, data
acquisition stops. This is helpful for machine down-time/maintenance to prevent alarms or to
shut down the program. For more details on the Alarm Module see the linescanner manual.

The external trigger of the gating (the whole measurement) is not identically to
the external trigger of the scanner starting/stopping a single snapshot!

The checkbox <Stop measurement with an external signal> can only be accessed if a COM port
is selected for the Alarm Module.

<OPC Server> By labeling the checkbox, the scanner software runs as OPC server for one or more OPC
clients within a network. For interfacing to other control systems this option allows the remote
monitoring of the process and the remote configuring of the scanning system.

Further information for the OPC technology, available OPC items and the configuration of OPC
connections you can find in see section 9.1 OPC, page 93.

<http-Server> By activating the check box, the scanner software runs as a server for one or more client
computers based on a http-protocol within an Intranet. The intranet address built from the
server’s computer name and the socket number is to use as address information for the client’s
explorer.
This option allows the remote monitoring of the process on other networked PC’s.
A Java capable internet browser has to be installed on the client computer. Additionally the
Java-Runtime-Environment it its latest version must be available on the client computer (a
suited Java-Runtime-Environment installation is to be found on the installation CD).
In case of running more than one http-server on the computer, the standard socket number of
80 must be changed. In multiple scanner systems a separate socket number must be used for
each individual scanner.
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The client’s explorer shows only temperature data. Sector/zone and alarm information are not
displayed. A remote configuration of the system from the client’s computer is not possible.

In case of connection problems, see section 9.3 http, page 103 details.

<Alarm module> If the scanner communicates via Ethernet, you can select a COM port for the Alarm
Module. The Alarm Module allows the output of one digital alarm signal and the input of an
trigger signal to stop the measurement. More details for the Alarm Module are to be found in

the linescanner manual.

3.2.7.1 Analog/Digital Module ADAM/ICP

<RS232/485 Converter> Determines the serial port for the RS232/485 converter of the analog/digital

modules from the ADAM/ICP series.
Clicking the <Configuration> button the following dialog appears:

Analog/Digital Module

=S

Mumber 2
Address | Range/Maodule | S afe walue | ha. of chankel: | starting channel |
1 Amd . 20md (ICP7024/5DA04024) 0 4
2 ICPT045 a 16 0
Add Change | [Eamy Eagte Delete
OK

Cancel

Figure 29: Analog/Digital Modules Table

Clicking the <Add>/<Change> button the following dialog for setting the modules appears:
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Analog/Digital Module: Add B x|

i
(ICP7024/ADAMADZ4)
0 10 (ICP70247ADAMADZE)
-5y L +BY (ICP70Z4/ADAMADZE)
10 +10% (ICP70247ADAMADZE)
I 0 Omé ... 20mA (ICF7022)
Sefe value A dmé ... 20mA (ICF7022)
10w (ICF7022)
ICF7045 (16ch DOy
ICF7043 (16ch DOy
ICF7042 (13ch DOy
ICF7067(7ch Relay)

oK I Cancel

Figure 30: Setting of Analog/Digital Modules

<Address> Defines the address of the analog or digital output module. The address is programmed in
the module. See the linescanner manual for the address programming.
<Range/Module> Selects the desired modules. Defines the output range for an analog module. Current
and voltage ranges are available. The technical data of all supported analog and digital modules
are to be found in the linescanner manual.
<Safe value> To increase the system reliability, the analog and digital output modules monitor the
status of the system with the following possible problems:
e Crash of the PC
e Disconnected networks
e Communication error to the scanner (time between two snapshots longer than 60 min.)
In the error case all output modules will default to their predefined safe value. This function is
realized by a watchdog timer, which is built in to every output module. These watchdogs are
initialised by launching the program and must be updated (by the program) at least every 25
seconds. After 25 seconds without update, they will go to their safe state. The safe value can be
evaluated by the following network to send an error message to a central processing unit.

3.2.7.2 Analog/Digital Module WAGO

Although the software supports multiple linescanners but in a network only one
bus coupler for controlling the WAGO modules is allowed!

<Configuration> Clicking on that button and the following dialog appears.
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Analog/Digital Module = x|
Number 4
Address | Range/Module | Safe value | no. of channels | starting channel |
1 WAGO_1504 (16chDO) 0 16 0
1 WAGO_562 (2ch 0.10V) 0V 2 0
2 WAGO_513 (2ch Relay) 0 2 16
2 WAGO_563 (4mA...20mA) 0 mA 2 2

Add | Chaﬂgel Copy EBaste | Deletel

[~ Watchdog —= Kanal-
OK I

Cancel

Figure 31: Analog/Digital Modules in a Table

The addressing of the input/output modules follows specific rules to be considered:

e The addresses for the modules are assigned ascendingly from left to right for the installed

modules (whereby left is the position for the bus coupler).

e There are two groups of modules: analog modules and digital modules. Both groups follow
their own separated addressing system. A group starts always with address 1. Each module

next to the right gets an address incremented by 1.

e The channels for the modules are counted within each group over all modules. For example,
the module with address 1 starts with the channels 0 and 1, the next module at address 2

continues with the output channels 2 and 3.

Address Assignment

—

1 2 1 3

Bus Coupler
Analog Module
Analog Module
Digital Module
Analog Module

| ERER
01 23015 45 —_—

Channel Assignment

Figure 32: Exemplary Address/Channel Assignment for Modules
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<Watchdog> To increase the system reliability, the analog and digital output modules monitor the
status of the system by a watchdog timer. The watchdog is initialised by launching the scanner
software and must be updated (by the software) at least every 25 seconds. During normal operation,
the specified watchdog channel is set permanentely to high. The channel number is to be considered
over all digital output modules. After 25 seconds without update, a computer malfunction is detected
and all analog/digital output modules will default to zero.
The following possible problems are recognized:

e Crash of the PC

e Disconnected networks

e Communication error to the scanner

Clicking the <Add>/<Change> button the following dialog for setting the modules appears:

Analog/Digital Module: Add X|
Address | 1 Range/Madule [WAGO_1504 (16ch DO) =l

WAGO 1604 (16ch DO
WAGO_1515 (Boch DO
WAGD_B13 (2ch Relay)
WAGO_BEZ (2ch 0.10%)
WAGO_EE3 (dmaA. 20ma)
WAGOD_EE3 (Ima. 20ma)

oK I Cancel

Figure 33: Setting of Analog/Digital Modules

<Range/Module> Defines the output range for an analog module. Current and voltage ranges are
available. The technical data of all supported analog and digital modules are to be found in the
linescanner manual.

<Address> The address for a module is assigned by the software automatically following specific rules.
See the linescanner manual for further information.

3.2.7.2.1 BootP Server
<IP Address>Manages the IP address setting for the fieldbus coupler necessary for the WAGO modules.

48 Rev. J2 Feb 2017



System Configuration

'

IP address I 192 . 168 . 42 . 20

Use the BootP-Server to assign this IP-address to the device v
with the following MAC-address:

MAC-address: | 00:30:DE:00:00:00

(Please check that this MAC-address matches the actual address of the
madule!)

Abbrechen |

Figure 34: IP Addressing for the Fieldbus Coupler

<IP address> specifies the IP network address for the fieldbus coupler. The fieldbus coupler is used to
manage the WAGO modules. Please note, the WAGO modules itself do not have individual IP
addresses.
If <BootP server> is not highlighted then <IP address> tells the software to use this IP address
to find the fieldbus coupler.
If <BootP server> is highlighted then <IP address> forces the software to assign this IP address
to the field bus coupler.
<BootP server> capability is used by the software to assign the desired IP address to the field bus coupler
by using the correct <MAC address>. The <MAC address> must be noted from the side of the
WAGO module.
The WAGO fieldbus coupler will not respond to a ping command until the software is
started one time!

For more detailed information on the WAGO modules, see the comprehensive “I/O
Module System” handbook!
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3.2.7.3 Synchronization with Process Speed

<Synchronization with process speed> By activating this feature the system provides a constant
number of lines given with <Lines per meter> independent from a changing process speed to
ensure a persistent position of the zone grid and a true labeling of the y-axis based on the real
size of the object. Additionally the function ensures the capturing of non-distorted snapshots
even for changing process speeds.
The actual process speed is fed via a corresponding OPC item (see section 9.1.7 OPC Items, page
96) or via the voltage input at the scanner (see 6-pin connector at the scanner rear side).
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3.2.8 Device Sector

Generall Temperaturel Geomelryl [rata FiIeI Sectorl Input/Output  Device Sectar

— Sectar Selection

£ Alarm Sector & Sectar 1 " Sectar 2 " Sector 3
= active ¥ active = active = active
—Range —dlarm Relay
Left U.Uoﬂ Riight E":I.D"ﬂ V| Alaim N
NC
—Scaling Alarm thresholds

Max [ 350°C > 200 mt Max | 3000 °C
Min [ 20°C ~> 40 mé ﬂ Min [ 0T

Reszet of the alarm relay by:

~ Mode
T
IMaHimum j Trigger input
............ & Timer 10z ﬂ
v Hold =

Arele ; f;" Peak r" Va"E_',J
Reszet of the peak value by:

— Current output at failure
= Trigger input . Last
) Timer 1.0% j LI ER = Min -

walue

Ok I Cancel | Apply HEelg

Figure 35: Device Sector Page

The <Device Sector> dialog allows the direct setting of the scanner internal sectors. For each of the three
sectors, the type of output (maximum, minimum, or mean value) can be selected. The output range is
selectable for either 0 ... 20 mA, 4 ... 20 mA, or custom configured by user settings.

An additional alarm sector can be used to monitor the internal temperature of the scanner. This sector
is assigned to the alarm relay only and does not provide a current output.

<Alarm Sector> <Sector 1> <Sector 2> <Sector 3> Displays the settings of the selected sector.
<active> Sets the corresponding sector to an active one.

<Range> Each sector’s size can be adjusted by defining the left and the right edge for the sector’s field
of view. Sectors can overlap.

<Scaling> For each sector you can change the minimum and maximum temperature to be scaled to the
minimum and maximum milliamp current output.

<Mode> You can set the sector mode for calculating the sector result to <Maximum>, <Minimum>,
<Average> or <Internal temperature of scanner>. The sector result is calculated with each new
scanned temperature line. By activating the <Hold> check box, the sector result can be held
over more than one temperature line following the <Peak> (maximum over temperature lines)
or <Valley> function (minimum over temperature lines). The hold reset can be done either by
an external trigger (at the linescanner) or by a timer (hold time).

<Alarm Relay> The alarm relay contacts can be set either for NO (normally open) or NC (normally
closed). Each sector can be adjusted for minimum and maximum temperature thresholds.
Violating these thresholds with the sector result generates an alarm at the scanner internal
alarm relay. You can designate a reset performed by an external trigger (at the linescanner) or
by a user-defined timer (hold time).
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<Current output at failure> In case of an scanner internal failure the current output can be set either to
<Max>, <Min>, or <Last value>.
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4 System Operation

4.1 Software Start

The scanner software is started by means of the <Start> menu or by double-clicking on the desktop
symbol icon 3

4.2 Continuous Mode

@) ... applicable primary for ES150 and ES150 systems!

For monitoring of continuous processes the scanner has to record temperature lines permanently. The
recording is performed according to the scanner’s scan frequency. All recorded temperature lines are
transferred to the PC immediately via the serial or the Ethernet interface. These lines can be viewed
assembled to a scrolling temperature image or as profile line by line.

Sectors can be used to split the continuous process in several areas. All pixels within a sector contribute
to a single calculated value (the sector “result”), which can be output to a channel of an (optional)
Output Module.

Different "Views" are implemented to extract and display the temperature lines of interest:
— Display as a colored thermographic image (temperature variation over all lines)
— Display as a horizontal diagram (temperature variation over one line)

4.3 Discontinuous Mode

@) ... applicable for TF150 and GS150/GS150LE systems!

A trigger (start signal) orders the system to record a given number of temperature lines according to its
scan frequency. A snapshot is the totality of these stored temperature lines.

Zones can be used to split the snapshot in several areas. All pixels within a zone contribute to a single
calculated value (the zone “result”), which can be output to a channel of an (optional) output module.

Different views are implemented to extract and display the temperature lines of interest:
e Display as a colored thermal image (temperature variation over all lines and columns of a
snapshot)
¢ Display as a horizontal diagram (temperature variation over one line)
e Display as a vertical diagram (temperature variation over one column)
These views are described in the following sections.

4.4 Main Screen

After the successful starting the program, the main screen appears. The availability of menu entries
depends on the running mode (continuous or discontinuous). The contents of the main screen depend
on the number and the position of opened windows during the last program exit.

The number of the visible windows can be matched to individual preferences. The desired size of the
windows is adjustable from minimum to maximum. The arrangement of the opened windows is
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adjustable by means of the item <Window> and the options <Overlap>, <Tile Horizontal> or <Tile
Vertical>.

In the bottom bar of the main screen the status line is arranged. This line contains information about the
program status and the scanner’s internal temperature.

Main-
menu

~—_Scanrer  Option  “Window 2

E§ Snapshot View:Scannerl g Vettical Profile:Scannerl 0] x]

Temperature[*C]
B33 B35 F31 A27 K23 B13 B1-

Window for
Scanner 1

Actual cursor
position with
|33 temperature
value

Fosition (Length)[mrm]

Scanner
internal
temperature

Status
line

I
=
|

' |

v I

' ' '

2 4 B 8 10 12 14 16 18 20 22 24 26 28 30
Position (WWidth)[rmm)

Status ~_}

Ready W=10mm[¥=12mm [628.2°C [ lIntemal Temp.:32°C

Figure 36: Main screen for systems in continuous mode

Mam E§DTDP - Infrared Linescanner Systems _[O]x|
—  Scanner Option ‘Window ?
menu

|| g Horizontal Profile:Scannerl =101x]

Window for Min 250.0°C, Max 302.1°C

Scanner 1

‘ Sector 1 Sector 2 Sector 3

322}----4
318
314
310}---
306 |-
302
o 298
T204 -
2 290}---
T 286
g 282
2 278
274
270
266 |-
262 |-
258
254 |-

2500730 60 90 12p/150 180 210 240 270 F0C
Positfon (Widthcm]

Ready [X=280cm [Y=0Ocm [2500°C | [29°C (Intemal Temp.]

Temperature at
cursor position

Scanner
internal
temperature

Status ~_

Figure 37: Main screen for systems in continuous mode
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4.5 Menu Overview

Figure 38 shows an overview of all available menus. All menus are described later in this manual.

Additional Scanner Status Bar Scroll View Open a different configuration Info
Start/Stop Chain Up History View Snapshot View Configure the current configuration
Switch Laser on/off Unregister the OPC Server Difference View Close
Scanner Parameter Horizontal Profile
Transmissivity of the Vertical Profile
scanner window
Reset of the Scanner Zones in a Table
Save as ... Terminal
Exit Snapshot History
Reference
Zone History
Data Stream View
Log-File View
Cascade

Tile Horizontal
Tile Vertical

1 Scroll View:Scanner1

Figure 38: Menu overview

4.6 Scanner Menu

<Additional Scanner>

It is possible to run two or more scanners simultaneously. To choose an additional scanner, the menu
<Scanner> <New Scanner> must be selected. For each additional scanner, a separate initialization file is
necessary. This additional initialization file must be created in the Configurator before the scanner
software starts, see section 3.2.1.5 Configuration Group, page 16. An attempt to activate another scanner
without a corresponding initialization file creates an error message. The menu <Scanner> <New
Scanner> can also be used to open an initialization file of a closed scanner without exiting the program.

<Start/Stop>

By means of this menu, the scanner’s data transmission can be started or stopped. An existing
communication between scanner and program is marked through the v symbol in the menu line. It is
necessary to stop the scanner when using the terminal.

<Switch Laser on/off>
Switches the internal line laser of the scanner on/off. Alternatively you may set the line laser to blinking
(availability only with linescanner firmware version 3.40 or higher).

<Scanner Parameter>

This menu activates a dialog box to specify the requested temperature range, the emissivity, and the
number of lines. The bottom (minimum) and the top (maximum) temperature are defined to the
temperature range of the plugged scanner.
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Scanner Parameter

~ Scanner Parameter
Top Temperature w0 T
Bottom Temperature I g ‘C
Emissivity I 0.95
Lire Eaurt I 1

~ Post-Calculation
Peak Hold v
Hold the value for q Lines

Figure 39: Dialog for setting the temperature range

<Transmissivity of the scanner window>
That dialog considers the transmission factor for a scanner spare window.
Note: with that menu the software sends a <PS> command to the scanner automatically.

Transmissivity of the scanners window 4

This dialog handles the transmissivity of the scanner window (after its change),
CAUTION: It does MOT handle the transmissivity of an additional or dirty window!

I 0.5131

Cancel |

Figure 40: Dialog for transmissivity after a window change

<Reset of the scanner>
Initiates a reset of the scanner (warm start) by restarting scanner without resetting user defined
parameters.

<Save as ... >
This menu opens the <Save as> dialog for saving a current snapshot.

<Exit>
This menu allows the program to be ended. Prior to this, the size and the position of all opened windows
are saved and subsequently recalled during the next program start.

4.7 Option Menu
4.7.1 Chain Up History View

The function <Chain Up History View> allows the simultaneous display of multiple snapshots (e.g.
product upper and lower side) in the history view. The assignment of snapshots, which belong together,
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is defined by the time when the images were saved. Connected snapshots are considered as one batch
and the batches are separated from each other by defining the interval between batches.

Minimal time between two batches

1 ! 1
I 1 | 1
' Product upper side Product lower side E I Product upper side Product lower side E
1 1
I 1 | 1
1 1
E 1. Snapshot 2. Snapshot ! 30s E 3. Snapshot 4. Snapshot |
' 1:00:00 1:00:01 ' I 1:00:40 1:00:41 '
| — — ] |
! | ! |
i ! i !
! | ! |
1 1
! 1. Batch . ! 2. Batch :

In the scanner software, the function can be activated via the menu <Option><Chain Up History Views>.
The following dialog appears:

x|
Minimal time between two batches:

|—3|j| sec

Cancel |

Figure 41: Defining the minimal time between two batches

The chain up history view can be opened using the menu <Window> <Snapshot-History>. The first view
contains the oldest snapshot of the batch.

As long as the interval between the saving time of the two images is within the given <Minimal time
between two batches>, launching a second <Snapshot-History> view automatically connects (chain up)
a second snapshot to the previous snapshot. The navigation bar can only be controlled via the history
view for the first snapshot.

Setting of <Minimal time between two batches> to 1 s results in displaying only the predecessor
snapshot.

Chain up of history views for multiple scanners

For each next scanner a separated saving folder for the snapshots has to be defined. The first snapshot
history of the next scanner is chained up automatically with the timely closest snapshot of the first
scanner.

4.7.2 Unregister the OPC Server

This menu is used to unregister the OPC server from the registry of the operating system of the
computer.
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4.8 Window Menu

4.8.1 Scroll View

<Scroll View>
The <Scroll View> shows all recorded temperature lines continuously. The thermogram is built up line
by line. If the last line of the window is reached, the whole content of the window is scrolled one line at

a time.
ﬁ Scroll Yiew:Scannerl =] B3
T

Scrolling Lines

Firstline ——

312
v Start/Stop

300
Save lazt 500 lines [-» 13s] Az .

Auto-zave Conditions
Save az Data-Stream
Add a Mote

Context menu via
right mouse click

287

275

Change the Colour Map
Rotate the view

262

Figure 42: Example for a Scroll View

In the <Scroll View> a context menu is available. It is activated by clicking the right mouse button or by

pushing the buttons <Shift> and <F10>:

<Save last 500 lines As> Saves the last 500 temperature lines as binary file or as ASCII file. The duration
in time of 500 lines is determined by the scan speed and the averaging time of the scanner. Both
are set with the Configurator. The resulting time is shown in the menu entry in brackets (e.g. 2
13 s).

<Save as Data-Stream> This menu opens a dialog box allowing the user to save a stream of temperature
data line by line. The file is saved in a proprietary software format *.tstream. Via <Destination
File> you can select a new destination folder in which to save the file. <Lines/sec> defines the
recording speed.
Upon reaching the maximum file size or when you press the <New> button a new file is
created according to the naming convention agreed under <Data file> in the configurator.
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Save as Data-Stream |

Diestinatian File: IC:'I,Programme'l,,,, \storelfeineDaten, tskream T

Shart | Lines/sec: I 36

(Maximal file size: 2047MB, ca. 7837531 lines, equivalent to 60 hours)

Figure 43: Saving a Data-Stream

<Add a Note> This menu opens a dialog box to enter a note. The note length of the note is limited to a
maximum of 500 characters.

<Change Color Map> Opens a dialog box for setting the displayed colors:

Change the Colour Map x|

Changing of the — Top Temperature |-| o0 C [Minimurn: 20°C) Converts black color
displayed color range \ corresponding to minimum
Battom Temperature Igg *C [Mawirmurn: 350°C) - temperature to white

Court of Colows [ (useable in case of printing)

Changing of the

dlsplayed color count Eattom Temperature - White [

Use these temperatures for all views. [

Figure 44: Changing colors

<Show snapshots only> When activated, the system will only display snapshots while in <PC Trigger>
mode.

<Rotate the view> Rotates the view in a range from -180° to 180°.
4.8.2 Snapshot View

<Snapshot View>

The Snapshot View is the special view for discontinuous processes. In the Scroll View the temperature
lines are displayed continuously. Opposite to that in the Snapshot View, the thermograph is recorded
only from a “start trigger” for a constant number of lines or until the “end trigger” signal is valid. The
temperature lines in the window always begin with the first line following “start trigger”. In case of
same measurement objects, the Snapshot View creates a standing picture.
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K] Scanner  Option  Window 2

Ready

v Start/Stop

Auto-save Conditions
Save b
Add aNote

Emissivity recalculation at one position
Transmizsivity calculation [for an additional or dirty window)]

Change the Colour Map
Change the alarm font size
Riotate the view through 90°

Use a5 Reference image

Configuration of the Rotation Inversion

Shift the snapshot in respect to the reference to best fit in s-direction.
Shittthe snapshotinrespest tothe reference to besthitit p-diecton.

F&

Frint..

Shaw Coordinates and colour table
v Show Zones

X=14mm Y =23mm 629.9°C Section_4&  Intemal Temp.32°C

Figure 45: Example for a Snapshot View

Context
menu

Zone name

With the standing picture of the Snapshot View, it is possible to perform operations with the measured

object as described in the following sections.

4.8.2.1 Display of Requested Pixels

In the Snapshot View the measurement objects can be analyzed very easily. For that the following

functions are available:

e The position of the actual pixel (in the unit line or column) and the corresponding temperature
value (°C or °F) are displayed in the status line of the screen depending on the actual position

of the mouse cursor.

e The chosen pixel can be fixed by a double-click of the left mouse button. This function is always
helpful if the Snapshot View is displayed together with the Horizontal Profile and the Vertical
Profile. The fixing of the pixel is removed with the next double-click of the left mouse button.

4.8.2.2 Display of Zones

In the Snapshot View, a zone appears on the screen as a green rectangle. The actual zone result is
displayed in the left-top edge of the zone. If the zone area was positioned without containing valid
temperature data, the zone result is marked with the character , X“.
In case of violating of the lower- or the upper-threshold for the zone result, an alarm is triggered. The
zone in which the alarm was triggered is marked on the screen by the appearance of the particular zone
name. Red characters indicate violation of the upper zone threshold, blue characterizes the violation of

the lower zone threshold.
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M Scanner 1 X

] ALARM at; July 17, 13:36:22
. [Sektar |

Figure 46: Alarm message with alarm time

4.8.2.3 Context Menu of the Snapshot View

A context menu is available in the window <Snapshot View>. It is activated by clicking the right mouse
button or by pushing the keyboard keys <Shift> and <F10>. The options of that context menu are
described in the following paragraphs.

<Start/Stop>
Starts or stops the data transmission of the scanner.

<Auto Save Conditions>
Snapshots can be saved automatically if certain conditions are complied. These conditions are set by
means of a dialog box (see the following figure).

For saving of snapshots the Snapshot view and its saving conditions needs to be always
opened or at least minimized (but not closed)!
When saving of snapshots, the defined zone grid is not stored!

How to save snapshots automatically

Time: |U Isecnnd j File Type: W hbin [
e [ jpeg
Count [one of); I
0 [T Zone Results Consecutively
Save on alam: |4 = [ Zore Results
Save on e:-ttemall,:,ff -I
zighal:

Figure 47: Dialog <Save conditions>

<Time> trigger:
After a certain time, a snapshot is saved automatically without any Alarm. This event is cyclical. To set
the time units, seconds, minutes, hours or days are available.

<Count> trigger:
Every <Count>t snapshot is saved automatically without any Alarm.

<Alarm> trigger:
In case of an alarm, a snapshot is saved automatically.

<External> trigger:

A snapshot is saved in the event of an external signal from the Alarm Module.

All triggers are combined via an OR-integration. This means one of the four trigger conditions must be
true for saving a snapshot.
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Binary Format <bin>

The binary format may be selected to save the alarm image for later analysis. The binary format is
connected to the program specific to the software. The benefit of the binary format is the small storage
requirement. A disadvantage is the difficulty to interface to other programs.

Only snapshots stored in a binary format can be recalled by means of the menu
<Snapshot History>!

Image Format <tiff> or <jpeg>
The user can select a standardized format to save alarm images simplifying subsequent editing and file-
sharing.

ASCII-Text format <txt>

The ASCII-Text is used to interface to other programs (for example Excel or MathCad). This advantage
offsets the possible disadvantage that files saved in ASCII-Text format require more storage space than
files saved in binary format.

The ASCII-Text format is composed of a header containing information (the used program version, a
note, the number of lines and pixels, the scanner’s internal temperature and the temperature unit) and
a body containing the lines of temperature points.

To get the first line of the temperature matrix, check StartofDataaAtLine. This allows one to add further
information to the header without reprogramming.

Temperature values are given in tenths of degrees to avoid any trouble resulting from different decimal
formats using commas or dot in different countries.

Example:

StartOfDataAtLine 9

Version 1.00

Note:

NumberOfLines 100

NumberOfPixels 256

InternalTemperature 40

Temperature in mC (°C * 10)

Orientation: row --> line

260 260 260 253 253 250 ... 247 250 250 250 250 250
260 260 260 260 260 253 ... 250 250 250 250 253 253

Format <Zone Results Consecutively>

The format <Zone Results Consecutively> is used to save all zone results in one consolidated file. The
file will be saved for the first scanner with the file name “zones_consecutively.Scanner 1.txt”.
Example:

Date Zone_A Zone B
Tue Jul 15 13:01:09 2008 113.8 7.3
Tue Jul 15 13:01:14 2008 113.7 7.7

The first block of numbers is reserved for a date/time stamp. The next columns contain the result for
each zone. With each new triggered snapshot, a next line with the corresponding zone results will be
added.

Format <Zone Results>
The file type <Zone Results> is used to save the zone results of a snapshot. For each zone one dedicated
file will be saved with the file name <ZoneName>.zon
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Example:
Internal Zone result Date/Time stamp
1150980404 78 Thu Jun 22 14:46:44 2007
1150980560 77 Thu Jun 22 14:49:20 2007

The first block of numbers is reserved for internal purposes. The second number contains the zone result
followed by a date/time stamp. With each new triggered snapshot, a next line with the corresponding
zone result will be added.

This format uses the ASCII-Code to store the information allowing an interface to other programs.

File Type: Zone Results, Consecutively

The file type <Zone Results, Consecutively> is used to save the zone results of a snapshot. All zone
results will be saved in one  consolidated file with the file  name
“Zones_consecutively.<ScannerName>.txt” (e.g. “Zones_consecutively.Scannerl.txt”).

Example:

Date Zone A Zone B

Wed Jul 28 11:07:27 2004 41 28

Wed Jul 28 11:07:35 2004 41 28

Wed Jul 28 11:07:59 2004 43 28

Wed Jul 28 11:08:40 2004 45 28
<Save As>

This option allows saving the actual snapshot in the binary or the ASCII-text format. The data
transmission between scanner and program is not automatically broken. To do that, the communication
must be stopped by means of the context menu <Start/Stop> before the menu <Save As> will be opened.
That ensures saving of the actual snapshot instead of the following snapshot.

<Add a Note>
Use this menu entry to add further information (e.g., a note) to the snapshots. With the open dialog box,
a text of maximum 500 characters can be input. This text will be added to all subsequently stored
snapshots automatically or by hand. To initialise the note at start up time, the description of the
<General> page of the Configurator is used.
In contrary to a static note it is also possible to add a note dynamically during the program’s runtime
via a:
Text File
A text file can be used to add to every saved snapshot some information from an external system
automatically (for example a product number). If a file with the name: note . 0 will be found in the
programme path this file will be considered as a ASCII text file and read in as note to the snapshot.
Bar Code Reader
A PC connected bar code reader behaves like a computer keyboard. Open the <Add a Note> dialog.
Any input from the bar code reader that ends with a <newline> (enter) will be taken as a new
describing note for the following snapshot. The barcode-reader should add the <newline> sign
automatically. The input focus will stay as long as the <Add a Note> dialog box is open.

<Emissivity Recalculation at one position>

Use this menu to recalculate the emissivity value for future measurements. Assuming that the object
temperature is well known to the user, this function can be used to find the correct emissivity value for
the object to be measured.

After selecting this menu, you have to fix one position within the current snapshot by double clicking
the mouse. Afterwards, the known object temperature must be input to the dialog box below. Pushing
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the <OK> button will force the software to calculate a new emissivity value (based on the input
temperature) to be used for the next captured snapshots.

Dialog

Temperatur an der B eferenzposition:

[ 2 489.500T

Cancel |

Figure 48: Dialog <Emissivity Recalculation>

<Transmissivity Calculation (for an additional or dirty window)>

Use this menu to calculate the transmissivity value for an additional (second) or a dirty scanner window.
Assuming that the object temperature is well known to the user, this function can be used to find the
correct transmissivity value for the window to be used.

After selecting this menu, you have to fix one position within the current snapshot by double clicking
the mouse. Afterwards, the known object temperature must be input to the dialog box below. Pushing
the <OK> button will force the software to calculate a new transmissivity value (based on the input
temperature) to be used for the next captured snapshots.

Dialog x|

Temperatur an der B eferenzposition;

[ =z 483.500°T

Cancel |

Figure 49: Dialog <Transmissivity Recalculation>

<Change the Color Map>
For detailed information see section 4.8.1 Scroll View on page 58.

<Change the alarm character size>
Use this menu to set the used character size for zone results in case of an alarm.
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Change the alarm character zize x|

100

5. 200

abbrechen |

0 6 12 18 24 30 36

Wit

Figure 50: Setting the Alarm Character Size for Zones

<Rotate the view through 90°>
Initiates a counterclockwise rotation for the current snapshot view.

<Use as Reference image>

Use this menu (or alternative the hot key F6) to set the current snapshot as a reference snapshot. The
reference snapshot is stored under the file name ,reference.bin” in the subfolder STORE. Only one
snapshot can be set as a reference. The reference snapshot provides comparative analyses with current
snapshots of the running measurement. The reference snapshot can be displayed or hidden by means
of the menu <Reference> or the hot key F5.

<Shift the snapshot in respect to the reference to best fit in x-direction> Moves each new snapshot to
the reference superimposable in horizontal direction.

<Shift the snapshot in respect to the reference to best fit in y-direction> Moves each new snapshot to
the reference superimposable in vertical direction.

<Configuration of the Rotation Inversion> allows you to correct distorted thermal images, see section
8 TF150 Rotary Image Correction, page 91.

<Print ...> Opens a dialog for printing the actual view.

<Show Coordinates>
This option allows the labeling of coordinates to be switched.

<Show Zones>
This menu allows the display of zones to be switched.

4.8.3 Difference View

<Difference View>

The <Difference View> allows the temperature differences between snapshots of two scanners or the
current snapshot and the reference image to be displayed. Before launching the <Difference View> you
have to define a reference image.

The context menu entry <Shift the reference to best fit in x-direction> activates automatic horizontal
correction of the reference image to improve the registration to the current snapshot.
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Reference
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4.8.4 Horizontal Profile

<Horizontal Profile>

Figure 51: Difference View

The <Horizontal Profile> allows the temperature variation across one line to be displayed. The displayed

line depends on the actual position of the mouse in the window <Snapshot View>.

[£] Scanner Option Window 2

R

640

Max. 631.9°C

Temperatire Famge
Show the Min-Max-Envelope

Temperature[°C]
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638f -
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B31}-
630F -
629F -
628f -
627 -
B26F -
625F -
624r -
623f -
622 -
621~
620r -
619 -
618 -
617~

Fit the image section to the configured geometry
Resst the image section (ghow the complste lineg)

Add a region that will be excluded from triggering snapshots
Delete all regions that are excluded from triggering
Show the regions that are excluded from triggering

Prirt...

_

1l
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Position (Width)[rmm]

0

[ [ B150C | Intemal Temp.: X

Figure 52: Horizontal Profile

Context menu

Temperature
variation across
the actual line

In the <Horizontal Profile, a context menu is available. It is activated by clicking the right mouse button
or by pushing the keyboard buttons <Shift> and <F10>:

<Show the Min-Max-Envelope> shows an enveloping curve for the temperature profile.
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<Fit the image section to the configured geometry> With this option the configured geometrical
dimensions are mapped to the scanner’s field of view independent from the mounting
distance of the scanner. Select the requested part of a temperature line by setting the left and
the right edge. The new edge position is fixed by a double click of the left mouse button. The
function is helpful to match the displayed screen to the width of the measured object.

Example: getting a glass sheet in its with of Wobject = 2000 mm

1. Set the maximal process width under the <Geometry> page, e.g. 4000 mm
2. Physically measure the distance from the left edge of the process to the left edge of the glass,

e.g. A=1000 mm.
3. When prompted, enter the left edge A, here 1000 mm.

4. Calculate the right edge B with B = A + Wobject and enter when prompted,

e.g. B=1000 mm + 2000 mm = 3000 mm.

B Horirontal Prolis Scanner 1
Min 560 0°C. Max 662 5°C
690 T

[l

Relation of Pixels to Meters I

end-poin

P

[ If the marker-lines stand on the boundary of the scale then
1 press OK,

i~ Ifthe marker-ines represent two points different from the

/ o | [e=]

il

ts of the scale then give the position of the lines!

Pasition of the left line: I 1000 | mm
osition of the right ne: [ 305 mm

500 1000 1500 2000 2500 3000
Position (Wiathjimm]

3500 4000

Figure 53: Fitting the image section
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i B
| A ,
| > Measurement object
| i : : Complete line
0 A B 4000 mm
e e Mapped line
A B

<Reset the image section> Resets the image to the complete line.

<Add a region that will be excluded from triggering snapshots> Select this menu to define a region
where the trigger condition for a temperature trigger is not evaluated. You can define more than
one excluded trigger region in the horizontal profile. The excluded trigger function is only
available in <PC Trigger> mode.
The described function can be used for objects transported on big hot carriers to avoid a too
early triggering of a snapshot.

[+ ] Scarner Option Window 2 =18 %]

" SIFE Excluded region: temperature trigger ignored

Temperature['C)

: Remaining region:
valid temperature valid temperature
trigger . trigger

0 1 2 3 4 5 6 7 8 9 10 11 18 13 14 15 16 17 189 20 21 22 23 24 25 26 27 28 29 30
Position (Width)[mm]

Ready [ 6150C | (Intemal Temp.. %

Figure 54: Horizontal Profile with excluded trigger regions

<Delete all regions that are excluded from triggering> Deletes all excluded trigger regions.

<Show the regions that are excluded from triggering> Displays excluded trigger regions on and off.
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<Print ...> Opens a dialog for printing the actual view.
4.8.5 Vertical Profile

<Vertical Profile>

The <Vertical Profile> displays the temperature variation across one temperature column. The displayed
column depends on the actual position of the mouse cursor in the window <Snapshot View>. When in
that profile, only the printer dialog can be called.

4.8.6 Zones in a Table

<Zones in a Table>

The window <Zones in a Table> provides the display of zone results in a table. With every new snapshot,
all zone results in the table are actualized automatically. A little red bell indicates the violation of the
upper alarm threshold, a little blue bell indicates the violation of the lower alarm threshold.

K3 Zones in a Table:Scannerl

Mamimum | Lows Alarm | High Alam

A Zonel | 3T - 30
Zone? | - 5T 25°C

Figure 55: Displaying of zone results in a table

4.8.7 Terminal

<Terminal>
The terminal gives direct access to the scanner via its command interface. The terminal function is only
activated if the data transmission between scanner and program is stopped.

effected in this way may conflict with set-up settings of the scanner software. Access to

E The scanner software does not monitor commands sent with the terminal - thus settings
the scanner via the terminal window is only possible with specific commands!

These commands are described in detail in the Protocol Manual, which is included with system
shipment.

4.8.8 Snapshot History

<Snapshot History>

The menu allows the running through the history of thermograms previously saved in binary format.
This option is ideal when following process changes over a long time and having hundreds or thousands
of thermograms. A specific thermogram can be displayed by selecting the corresponding saving date.
Additionally it is possible to run through the history step by step or continuously like the running of a
video.
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| Context menu
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Figure 56: Recall of a thermogram by means of the menu <Snapshot History>

In dependency of the number of stored thermograms and the power of the used computer system, the
loading of the history can take some time!

The scanner software installed on a remote PC working over a mapped drive allows the
use as a simple viewer on the snapshot history.
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Pause the running movie Saving date  Saving time Description Delete
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First thermogram
Forwarding like a movie

Next thermogram

Previous thermogram

Backwarding like a movie
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Figure 57: Task bar of the Snapshot History

If the <First thermogramm> or the <Forwarding> button was pressed the view will automatically
display new incoming snapshots.

In the <Snapshot History> a context menu is available. It is activated by clicking the right mouse button
or by pushing the buttons <Shift> and <F10>:

<Save As> Saves a snapshot into another file format or under another file name.

<Add a Note> Adding or changing of the note of a snapshot.

<Use as Reference image> Sets the current snapshot to the reference snapshot, see <Use as
Reference image>, page 65.

<Change the Color Map> Opens a dialog box for setting the displayed colors.

<Print ...> Opens a dialog for printing the actual view.

<Show Coordinates> Activating or deactivating the coordinates.

<Show Zones> By means of this menu the display of zones can be switched.

4.8.9 Reference

<Reference>
By means of this menu (or alternative the hot key F5) the reference snapshot can be displayed or hidden.

4.8.10 Zone History

<Zone-History>
The window <Zone History> provides a graphical view of sector/zone results or relations over a certain
time. The displayed time interval is adjustable by using the sliders. The number of zones being
presented is limited to 12. The <Zone History> does not show results from the Automatic Sector or the
Generic Sectors.
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Figure 58: Displaying of sector results in the <Zone History>

In the <Zone History> a context menu is available. It is activated by clicking the right mouse button or
by pushing the buttons <Shift> and <F10>:

<Show another Zone> Selects a sector for graphical displaying.

<Temperature Range> Changes the displayed temperature range

<Change the Sample Time> Defines the time interval for taking zone results into the graph
<Print ..> Opens the <Print> dialog for printing the current window.

Zone History as ASCII Text File
The history is also available by accessing an ASCII file stored in the subfolder <Store> to be found in the
installation directory. For every zone one file for the history is being used. The filename is created by

using the zone name plus the extension “.zon”.
<Number if seconds since 1.1.1970> <zone result><date and time>

example for “Zonel.zon”:
1045560325 28 Tue Feb 18 10:25:25 2003

4.8.11 Data Stream View

<Data-stream View>

The <Data-stream View> allows the user to display previously saved files in the *.tstream format, see
the context menu in section 4.8.1 Scroll View, page 58. The displayed temperature line is adjustable
using the slider. There are additional functions can be accessed via the navigation bar: <Start position>,
<Play>, <Endless loop>, and playing speed <Hz>.
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Figure 59: <Data-stream View>

4.8.12 Log-File View

<Log-File>
This menu opens a view to the system’s log file.

Start (3.8.0.15): Thu Dec 11 12:44:09 2014 :J
End: Thu Dec 11 12:44:44 2014

Start (3.8.0.15): Mon Dec 22 12:55:00 2014
Start (3.8.0.15): Mon Dec 22 13:01:29 2014
End: Mon Dec 22 13:16:00 2014

End: Mon Dec 22 13:16:04 2014

Start (3.8.0.15): Mon Dec 22 13:46:02 2014
End: Mon Dec 22 14:14:12 2014

Start (3.8.0.15): Wed Jan 07 15:09:09 2015
End: Wed Jan 07 15:10:12 2015

Start (3.8.0.15b): Wed Jan 07 15:10:50 2015
End: Wed Jan 07 15:23:56 2015

Start (3.8.0.15): Wed Feb 11 13:18:04 2015
End: Wed Feb 11 13:18:36 2015

Start (3.8.0.15): Thu Feb 12 15:31:54 2015

< >

N\

Figure 60: <Log-File> View

4.9 Configuration Menii

<Open a different configuration>
This menu opens the <File open> dialog for selecting another configuration file.

<Configure the current configuration>
This menu opens the <Configurator> for changing the current configuration.

<Close>
This menu closes the active scanner with all corresponding windows.
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4,10 Alarms

Alarms are triggered by monitoring zone results. In case of violation, of the predefined zone thresholds
the software responds with the following actions:

e Output of an alarm message on the screen

e Entry of the alarm time in the alarm file (logbook)

e Saving of an alarm image (auto-save condition in the snapshots context menu must be true)
To avoid a permanent alarm, a new alarm is only triggered if the recorded temperature data are within
the given thresholds within a short period of time. A new alarm is also triggered if the previous alarm
message on the screen is not acknowledged.
The software monitors also the internal temperature of the scanner. The preset threshold for triggering
an alarm is at 60°C (140°F). In case of a more critical temperature the operator is informed by a screen
message. To avoid a destroying of the scanner, the operator has to take appropriate corrective action.

4.10.1 Alarm File (Logbook)

The software contains a function to log program information automatically. For that the alarm file
DTDP.0.1og is made, it is found in the work directory. The number is used for the work with multiple
scanners. Every line of this file contains a message with date and time of the entry. The following
information is stored:

e Dbeginning, end, and acknowledgement of alarms,

e Dbeginning and end of the program.

Example:
Start: Wed Apr 14 12:12:31 2007

Alarm Begin: Wed Apr 14 12:12:49 2007
Alarm End: Wed Apr 14 12:13:00 2007

Alarm Acknowledge: Wed Apr 14 12:13:03 2007
End: Wed Apr 14 12:13:05 2007

4.11 Demo Mode

In case of no plugged in scanner to communicate it is possible to run the software in demo mode. To
avoid a long vain searching for a scanner, in the configurator’s General Page the communication should
be set to <None> scanner. The only meaningful feature of the scanner software in demo mode is the
recalling of previous stored snapshots. The analyzing is supported by moving the mouse over the
snapshot, whereby the actual position and the corresponding temperature value is to be seen in status
line. Additionally also the profile views are available to display the temperature variation of the actual
line.
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5 ES150 System

The ES150 System is an automated inspection system for detecting, measuring, and classifying thermal
features and defects occurring in continuous web processes. In addition to the standard sectors, the
ES150 systems provides the Generic Sector capability.

Generic Sectors

In some applications the web moves or is divided into a varying number of bars, e.g. the monitoring of
ribbed steel bars which vary in number and their position. To follow these movements, stationary
standard sectors with fixed locations cannot be used. With the so called generic sectors the ES150 system
provides a dedicated feature to address this issue. Generic sectors are not fixed by a consistent position,
but will be generated dynamically with each new line depending on the evaluated temperature plates
within the scan. In this way, generic sectors are following the position of the web movement and
permanently provide the desired sector results.

The need for a generic sector arises from strip coating applications that have a temperature profile with
at least one plateau (i.e., stripe) characterized by comparatively sharp edges. Stripe coating is generally
defined as alternating adhesive-coated stripes with non-adhesive stripes (coated in the web’s machine-
direction). Strip coating also includes stripe coating of silicone, emulsions and primers in addition to
adhesives. The temperature information within the plateau (i.e., stripe) or plateaus (if there is more than
one) is of interest and can be evaluated with the math functions of the standard common sector.

To meet this requirement, the generic sector extends the standard sector:

e its position can flow or extend within the edges of the plateau
o the count of sectors equals the count of plateaus and is allowed to vary at runtime.

___— Scanner

Slabs

ARE S casulll

Figure 61: Monitoring of Ribbed Steel
© Mittal Steel, USA

With the Configurator under the <Sector> page, the generic sector is defined as a rule to create sectors.
Using the dialog box below, a set of characteristics have to be defined.
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[V Generic sectors are generated with every line
Name [Sector 1T [
{ T
. -' \
Slope 2 pixel |' l
A L
Mode [ Mazimum ~|
Alarm Min| 20 °C Max | 350 C
No Alarm [ No Alarm [
Output Digtal |3 Address 1 The Channel is numbered
automatically [starting at 1).
oK | Cancel

Figure 62: Setting of the Generic Sector

<Name> defines the basic name for all sectors. According to the number of generated sectors, the basic
name will be extended by a running number during run time.

<Slope> the width of the edges of a plateau to search the sector position

<Mode> the math function for the pixels of the sector. All functions of a standard sector are available,
see section 3.2.6.1 Sector/Zone Button, page 32.
One extra function was added: as the width of the sector is not fixed it can be calculated and
used as a raw measurement of the width. <Width> increases the set of operations and
determines the width of a sector relative to the dimension given in on the Configurator’s
<Geometry> page.

<Alarm> the minimum and the maximum threshold set to generate an alarm if the calculated value is
out of limits. With activating the <No Alarm> check box you can disable the alarm generation.

<Output> defines a hardware output for the generic sector result. Analog Output Modules output the

generic sector result as a current or a voltage in a certain range. Digital Output Modules set an output

in case of a sector alarm caused of a threshold violation. The connection of a sector to a module is given

by setting of the module’s address. The output channel is counted up with every next sector that gets

found. So the first sector is at channel 0, the second at channel 1 and so on.
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Figure 63: Example — the temperature profiles for 3 steel slabs create 3 generic sectors
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6 EC150 System

Consistent product temperature profiles are critical in continuous web applications such as lamination,
extrusion coating, or float glass processing. Typically, process temperatures are adjusted in open-loop
fashion without real-time product temperature feedback. But, infrared linescanners can provide edge-
to-edge temperature measurement feedback on extrusion processes.

The EC150 system features a so called Automatic Sector that detects and measures thermal defects on
products manufactured. With continuous process control, the early detection of thermal defects (e.g.,
waving or running edges, temperature gaps) allows users to improve their processes and minimize
scrap to approach a zero defect standard of quality.

To monitor the temperature of the plastic-coated product and ensure precise temperature control, the
linescanner is positioned immediately after the extruder, but before the chill rolls. Proper web
temperature at this location is critical for strong plastic-to-paper-substrate adhesion. Cross-web
temperature variation, a key determinant of coating thickness uniformity, can also be controlled by
information from by the linescanner at the extruder’s die zone heaters. Maintaining a consistent
temperature profile improves the product’s finished appearance, dimensional stability, and folding
endurance. The EC150 software generates real-time process images for enhanced monitoring and
control during start-up and operation. In case of extrusion defects, an alarm is triggered.

Figure 64: Monitoring of Extrusion Processes

(Photo: Courtesy of SIG Combibloc GmbH, Wittenberg, Germany)

6.1 Automatic Sector

The “automatic sector” feature is very useful for monitoring the melt curtain coming from the extruder’s
die. Temperature gaps or unacceptable “waving” or “edge running” is detected automatically. Within
the “automatic sector”, temperature deviations are calculated. Unacceptable “edge waving” or “edge
running” from one scanned temperature line to the next line can be detected. An alarm is triggered if a
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fault occurs. Alarm time and alarm position are automatically saved in an alarm file. For subsequent
analysis, 500 temperature lines are stored in a separate file. Hardware alarm outputs are available using
the Digital Output Modules discussed below. Hardware alarm outputs enable marking the machine-
direction locations of the web corresponding to alarm occurrences. This feature is particularly useful in
preventing use of off-spec packaging materials in food and beverage applications.

Generall Temperaturel Geometr_l,ll Data File  Automatic Sector | Sectorl Input.n’Elutputl Device Sectorl

—Autamatic Sectar

v &utomatic sector generating with every lins

Definition of the edges by IGladienl j
“Width of Slope: I 2 Pixel I| u '|I
|
Max. Tracking Yelocity: I 1 pixel per I B0 Lines |! ‘I\

Threshold fior the Alarms: il K

™ with subsectors

QK. I Cancel | Lpply | HElD

Figure 65: Setting the Automatic Sector

6.1.1 Automatic Sector Generating

A “sector” is defined as a specified portion of a temperature line. The sector’s starting-point and the
end-point are calculated dynamically based on the actual measured temperature line. The criteria for
setting these two points are either a temperature rise <Gradient> or a temperature limit <Threshold>.
The edges of the sector are calculated concurrently with every new-recorded temperature line.

For setting specific parameters of the Automatic Sector, please refer to Figure 65.

<Gradient>:

<Width of Slope> for evaluation of sector edges, the entire temperature line is analyzed point-by-point.
To set a valid sector edge, the rising or falling edge needs some minimum increase or change.
The parameter is specified in “pixels”. To understand the approximate physical length
corresponding to 1 pixel, if the scanner’s entire field-of-view views the entire web width, there
is the full pixel count spanning the width of the web. For example, a web of width 60 inches
corresponds roughly to about 4 pixels per inch. To detect a very sharp edge, the parameter
should have a small value (e.g., 2 pixels).

<Threshold>:
<Threshold for the edges> to set a valid sector edge, the considered edge needs a violation of the
defined temperature threshold.
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6.1.2 Edge Monitoring

<Max Tracking Velocity> with edge monitoring, it is possible to detect whether the “running” or
variation of the temperature edges from one scanned line to the next occurs too rapidly. For
that, the edge position of the actual line is compared with the edge position of the previous
line. The user determines the acceptable “velocity” of edge variation.

<per x Lines> the smallest selectable “velocity” is 1 pixel/line. This value is not adequate for monitoring
edge velocities smaller than 1 pixel/line. That is why the comparison of one line to the next
can be enlarged to a number of lines. The following table demonstrates the function of that
parameter. In the example, the acceptable velocity of the edge positions is set to 1 pixel/line.

Edge positions of the lines Line t3: 12
Line t2: 11
Line +1: 10 Line t1: 10
Averaged edge positions 10 11
Edge positions of the actual line 9,5 9,5
Result NO ALARM ALARM

6.1.3 Temperature Monitoring

The Automatic Sector’s temperature monitoring function provides a capability for checking the
violation of definable temperature thresholds. All temperature values outside of the Automatic Sector
are automatically ignored.

<Threshold for the Alarms> alarm levels are based on the upper and the lower temperature threshold.
Temperature thresholds are calculated from the temperature average - increased or
decreased by an absolute (referring to the average) temperature value. An alarm is
always triggered with every violation of the top or bottom temperature threshold.
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Figure 66: Horizontal Profile with Temperature Monitoring within the Automatic Sector

6.1.4 Forwarding of Results

The scanner program can forward the information of the Automatic Sector with every line to a serial
COM-Port for processing the information in PLC’s or other systems. The option must be activated on
the Sector/Zone Page of the Configurator.

The following ASCII format is used:

STX<scanner no><space><left edge><space><right edge><space><alarm><space><checksum>\r

e the ASCII character STX (ASCII code 2) indicates the begin of a frame

e <scanner no>: every result line gives the scanner number to distinguish between scanners in
multi scanner systems (in two digits beginning with 1).

o <left edge> 4 digits are giving the position of the left edge in relation to the defined (in the
Configurator) width

o <right edge> 4 digits are giving the position of the right edge in relation to the defined (in the
Configurator) width

e <alarm> [011] indicates if the Automatic Sector has detected an alarm

e <checksum> is the sum of the characters of <scanner no>, <left edge>, <right edge> and <alarm>
without the spaces. It is given in two hexadecimal digits.

e the \rindicates the end of a frame

Example:

01 0100 0200 1 27

The actual position of the Automatic Sector of scanner 1 is 100 for the left edge and 200 for the right
edge. The Automatic Sector has generated an alarm.

To localize the error, the following table should be used.
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Position of left edge  Position of right edge Alarm Description
Previous line 100 200 0 Error detection on the
Actual line 105 200 1 left edge
Previous line 100 200 0 Error detection on the
Actual line 100 205 1 right edge
Previous line 100 200 0 Error detection in the
Actual line 100 200 1 middle of the film

Figure 67: Localization of an Error with the Automatic Sector

6.2 Automatic Sector with Subsectors

The Automatic Sector is only able to detect an error on the , Left edge”, on the , Right edge” and an error
,In the middle” of the film, see Figure 67 on page 82. For the last error, the Automatic Sector generates
an alarm, but the position of the detected error is not output. The subdivision of the Automatic Sector
by subsectors allows the exact localization of a possible error.

The number of subsectors is freely definable. In the case of a change in the width of the Automatic
Sector, all subsectors will change their width accordingly. The subsectors come with the same
functionalities as the standard sectors (calculation of a sector result and the output on output modules,
OPC, DDE, ...)

For subdividing the Automatic Sector, the option <with subsectors> must be activated, see Figure 65 on
page 79. The configuration of subsectors is the same as the configuring of the standard sectors, see
section 3.2.6.1 Sector/Zone Button, page 32.
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Figure 68: Change in the Width: all 3 Subsectors are floating with the Automatic Sector
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Each new added subsector is preset to the sector result ,Minimum” whereby the minimum alarm is
defined by the lower temperature threshold of the Automatic Sector.
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7 GS150LE System for Low-E Glass

Description

The GSI150LE is a Thermal Imaging System for Low Emissivity glass with automatic emissivity
correction. The system was specifically designed to monitor and optimize the tempering process of one-
side coated flat glass (Low-E glass). The GS150LE incorporates all of the features of the proven GS150
System and can therefore be used for non-contact infrared temperature measurement also in other
secondary glass-processing applications such as bending, forming, and annealing.

By design, Low-E glass has very low emissivity (high reflection) and the value is often unknown.
Alternatively, the emissivity value specified by the supplier does not correlate to the actual emissivity
at the process temperature. This presents a significant challenge to the process engineer, as correctly
setting the emissivity value is essential for infrared temperature measurement. Simply scanning from
the topside of the glass will provide erroneous readings, as the correct emissivity will not be factored
into the temperature determination.

The GS150LE system includes an IR point sensor that measures the temperature on the uncoated
(bottom) side of the glass where the emissivity is known, the thermal image created by a linescanner
can therefore be corrected. It can take up to three new glass loads before the automatic emissivity
correction will occur.

By quickly detecting thermal irregularities within the glass and identifying defective heating elements,
the GS150LE allows glass processors to improve product quality and uniformity, and reduce scrap. If a
fault or defect occurs, an alarm is triggered to allow for corrective action. Further, the GS150LE system
allows the user to set-up predefined recipes to accommodate frequent product changes.

Linescanner

Quenching 4%

IR point sensor

Figure 69: Basic set-up of the GS150LE system

The GS150LE system has been developed specifically to correct the temperature distribution of a
thermal image. Due to the low emissivity values, absolute temperature measurement of coated glass is
not possible. For this reason, the system accuracy of the GS150LE is not specified.

Scope of Delivery

The scope of delivery includes the following:
e Linescanner G5 model
e Industrial power supply (100/240 VAC to 24 VDC)
e Specialized MI3 sensor with 8 m (26 ft) cable, Comm Box (metal), RS485 interface, air-purge
jacket
e USB/RS485 adapter for MI3 sensor
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e GSI150LE software
Installation

The IR point sensor requires a power supply from 8 to 32 VDC.
Connect the MI3 Comm Box to a PC via a COM port by using the USB/RS485 converter.

Connect the signal line as following shown:

A IO ™ 2
B O] REE §
IO rRx+ | &
Ll IO Rx- - &
Activate the shunt! / 1O)
I ™xX —
1D | RX -
| rs |8
o) cts N
1] GND -

Figure 70: Wiring of MI3 Comm Box (left) and USB/RS485 Adapter (right)

Make sure that the shunt resistor on the electronic board of the MI3 Comm Box is activated (only one
sensor in the R5485 network), see figure above.

E It is strongly recommended to use shielded and pair twisted cables (e.g. CAT.5)!

For further installation instructions, see the MI3 manual!

Linescanner

Bracket

Quenching Oven

Glass Sheet
Conveyer Rollers

IR Point Sensor
<> max. horizontal shift: + 20 cm (8 in.)

Figure 71: Installing the GS150LE System
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Figure 72: Non-Centered Installation of the IR Point Sensor for Smaller Glass Sheets
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Figure 73: Spot Size Chart for the IR point sensor

Before running the linescanner software, check the correct temperature readings for the IR point sensor
by using the enclosed DataTemp Multidrop software!

conveyer rollers! Consider the sensor’s optical resolution and the mounting distance!
The sensor’s spot size at the given mounting distance needs to be a third (or smaller) of
the distance between two conveyer rollers!

m To function properly, the optical path of the IR point sensor must be free from the
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To function properly, the optical path of the linescanner must be not effected by the
oven walls! Use the scanner laser sighting for a correct alignment!

Configuration

To set up the IR point sensor, open the Configurator following the path: <Temperature> <Emissivity>
<Correction>.

Emisszivity Correction I
Pt
oMz Emissivity 0,95 ﬂ
tode
IEmissivit_l,l Corection j FPasitian I 200 em
1} 400 em

wharning: Scanner Emizsivity < 0,30 E

ak I Cancel |

Figure 74: Configuring the IR point sensor

<Port> COM port of a computer connected to the IR point sensor
<Emissivity> Sets the emissivity for the bottom, uncoated side of the glass
<Mode> Activates the emissivity correction for the top side of the glass

<Position> Defines the position of the IR point sensor in relation to the width of the process, see
Configurator on page <Geometry> <Image Dimensions> <Cross-direction>.

<Warning> Defines the warning threshold for the corrected emissivity value. In the example, for a
corrected scanner emissivity below 0.3 a warning message will appear in the running
software.

All settings must be applied by pressing the <OK> button.

It is strongly recommended to define a zone in the GS150 Configurator under the
<Zone> tab which covers the <Position> of the IR point sensor! The zone mode has to
be set to <Average>!

Operation

After starting the scanner software, emissivity correction will begin automatically. If necessary, this
function can be disabled at any time by changing the selection on the <Option> <Emissivity correction>
screen.

Both the IR point sensor and the linescanner can trigger the snapshot. To distinguish between the glass
sheet temperature and the ambient temperature the background temperature defined in the
Configurator under <Zone> <Background> <Ignore background temperature> is taken. If the
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background temperature is not defined, then the trigger temperature is taken, see the Configurator
under <Trigger> <Trigger Source> <Temperature threshold>.

The temperature values of the IR point sensor are treated as zone results, this allows these temperature
values to be viewed in either <Zone History> or <Zones in a Table> by making the appropriate selection
in the <Windows> menu.

For a safe triggering of a snapshot, the following settings should be considered:

1. The emissivity value for the top coated side of the glass (Configurator: <Temperature>
<Emissivity>) should be set as close as possible to the expected emissivity value to be
corrected:

Emissivity value of 0.95 for uncoated glass
Emissivity value of 0.3 for coated glass

2. The current temperature range (Configurator: <Temperature> <I'emperature range>) should be
set as close as possible to the maximum temperature range given by the scanner (maximized
span between top and bottom temperature range).

The menu <Option> <New Unknown Emissivity> in the scanner software supports you in setting the
emissivity value and the temperature range in case of a failed triggering of snapshots as shown below:

Fleaze give the Trigger Temperature and check the Start Settings [which where
calculated for emizsivit range of 0.2 -- 1,001
Ok [Cancel] to take [not take] the settings.

Trigger Temperature |1gg T

Start Settings to zee the tigger temperature:

Emiszivity ||:|_ 3

Battarn Tenmperature |25|:| ‘T
Top Temperature IEIDD— T

Cancel | Ok I

Figure 75: Dialog <New Emissivity> in the Scanner Software

<Trigger Temperature> This is the temperature at which the system will detect the presence of a glass
sheet in the field of view and therefore begin recording a snapshot image. This value should be set
close to, but below, the estimated value of the glass sheet at this point in the process. Typically this
value will be the same as entered in <Configurator> <Trigger> <Trigger Source> <Temperature
threshold>.

<Emissivity> This value is the estimated value of the emissivity of the topside of the glass sheet.
Although the system calculates emissivity automatically, it does so through an iterative calculation
methodology. The more accurate that this value is the fewer iterations it will take for the system to
provide the corrected emissivity.

<Bottom Temperature / Top Temperature> These values correspond to the upper and lower
temperatures of the desired temperature range. The span between both should be maximized (for
serial communication only). For Ethernet communication the upper and lower temperatures are
always fixed to the maximum span.
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To function properly, the optical path of both the IR point sensor and the linescanner
must be clean and free from debris!

The automatic emissivity correction feature will be enabled after the IR point sensor
has captured data from one glass sheet!

Coated glass sheets can have exceedingly low emissivity values. Emissivity values below 0.3 could
cause erroneous temperature readings due to considerable reflection of the surrounding radiation. In
the case of emissivity values below 0.3 a warning message will be displayed.

and if necessary, preventative measures should be taken such as moving heat sources
or shadowing the linescanner to avoid excessive reflected energy!

m At low emissivity values we strongly recommend that the system be rigorously tested
Specification

The IR point sensor is a specialized MI3 sensor with air purge jacket, and Comm Box (metal) with
RS5485 interface.

Temperature Range 250 to 1650°C (482 to 3002°F)
Spectral Response 5 um
Optical Resolution 30 : 1 (90% energy, focal distance 315 mm/12 in)

Ambient Temperature Sensing Head = max. 120°C (248°F) - without cooling

Figure 76: MI3 Sensing Head
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Figure 77: Dimensions for MI3 Sensing Head

For other technical data see MI3 operators manual.

For the linescanner specification, see the linescanner operators manual.
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8 TF150 Rotary Image Correction

Measuring the temperature distribution of a sheet as it exits a thermoforming oven allows
thermoformers to adjust the oven heating zone temperatures to achieve the desired sheet temperature
uniformity. However, when a sheet indexes out of the oven, a shape distortion results on rotary
thermoforming machines because the sheet traverses a curved path resulting in thermal images of non-
rectangular shape and irregular dimension. The Rotary Image Correction corrects this distortion of the
thermal image caused by non-linear sheet movement allowing accurate determination of heater zone
average temperatures even with highly distorted thermal images.

Scanner

Figure 78: Arrangement of the Linescanner for Rotary Image Correction

For the Rotary Image Correction, the following conditions need to be accomplished:
e The scan line has to run through the rotary center as shown with the red line in the figure above.
e  The sheet has to move steadily, without any acceleration.
Please note, any deviation from these conditions will be appear as non-rectangularities in the resulting
thermal image.

8.1 Configuration

Complete the following steps to configure the Rotary Image Correction.
e Take the distance D from the rotary point/center to the sheet’s position
e Take the length L from the symmetry line to an edge which will be marked later in the snapshot.
e Open the context menu of the Snapshot view under the runtime software and enter the menu
entry <Configuration of the Inverse Rotation>.
e Input the parameters L and D and mark the two points in the Snapshot view.
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Configuration of the Rotation Inversion

- Guidance

f
1) Give L and D From your installation {in any, but for bath the
same unit),
2) Set with double-clicks the twa reference points in the ’/
Snapshot-¥iew,
3) Activate (or deactivate) the function,

{This Function is still experimental. In case of problems write
to: mmanzel@raytek, de)

Lt Distance From axis of symmetry: [ 35
D Distance sheet - centre of rotation: [5)

Activate this Function [~

Figure 79: Dialog <Configuration of the Rotation Inversion>

E Snapshot View:Scanner 1 - — Endpolnt for
' distance L

or

Figure 80: Crossing points marking the endpoints for the distances L and D
(rotary point on right-hand side)

m Snapshot View:Scanner 1

Figure 81: Exemplary Thermal Image, finally corrected
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9 Appendix

9.1 OPC
9.1.1 What is OPC?

OPC (OLE for Process Control) is an industry standard created through the collaboration of several
leading worldwide automation and hardware software suppliers, working in cooperation with
Microsoft Corporation. This standard defines methods for exchanging real-time automation data among
software clients. The organization that manages this standard is the OPC Foundation, for further
information see http://www.opcfoundation.org/

OPC is a non-proprietary technical specification that defines a set of standard interfaces based upon
Microsoft's COM/DCOM technology. The application of the OPC standard interface allows
interoperability between automation/control applications, field systems/devices, and business/office
applications.

Traditionally, each software or application developer was required to write a custom interface, or
server/driver, to exchange data with hardware field devices. OPC eliminates this requirement by
defining a common, high performance interface that permits this work to be done once, and then easily
reused by HMI, SCADA, Control, and custom applications.

9.1.2 OPC Server

The system offers an OPC software interface with its family of linescanners. The OPC server offers users
flexibility of interfacing the linescanner directly with dozens of third-party MMI/HMI programs (e.g.
Intellution, Siemens, and Matrikon).

Linescanner Field Devices
Fieldbus
PC PC
Linescanner e.g. Intellution:
Software iFix
OPC Server OPC Client
——— Temperature Data ~—> TCP/IP Network
— Recipe Setting —_—

Figure 82: Principle Structure of Data Exchange via OPC Connectivity
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9.1.3 Benefits for OPC users

Interoperability between field devices (e.g. Linescanner System), automation/control
applications (e.g. Intellution iFix), and business/office applications (e.g. MS Excel)

All relevant system data from the linescanner can be remotely read for process
monitoring/controlling and for automated quality documentation (ISO 9000). Remote setting
of complete configurations (recipes) allows the flexible adaptation of the linescanner system to
product changes.

Ease of software integration with Plug-and-Play connectivity

Traditionally, each software developer was required to write a custom interface to exchange
data with hardware field devices. OPC eliminates this requirement by defining a standard
software interface allowing interconnection of devices having OPC servers to computers,
PLC’s, DCS, or MMI/HMI machines.

Time Reduction through lower system integration efforts, because all software components
adhere to a single standard interface

Once DTDP has been installed and the network has been set correctly, it only takes a few
minutes to configure a OPC client to receive system data from DTDP.

9.1.4 Tested OPC clients

The OPC Server has been successfully tested with a lot of clients, among them:

Intellution (iFix)

Siemens AG (WinCC)

Rockwell (RSView SE Client)

Softing AG (OPC Toolbox)

National Instruments (Server Explorer)
Matrikon (OPC Explorer)

OMRON (IOServer)

GTI (PROCON WIN)

9.1.5 Verification of the OPC server function

To facilitate testing of the OPC Server locally or in a network, an OPC demo client has been included
along with the installation CD of DTDP. This demo client is courtesy provided by the company Softing
AG. It is not supported by the manufacturer’s service.

The manufacturer guarantees that DTDP software will work as an OPC server with the Softing Demo-
Client when both are installed on the same computer. However, the customer is responsible for:

Implementing OPC connections over their own networks / to their own clients

Closing control loops and writing their own software for processing data from the OPC Server.

E Problems connecting OPC clients and servers are almost never related to OPC. Such

problems almost always relate to network access issues!

94
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Figure 83: Exemplary Connection of the OPC Server to the Softing OPC Client

9.1.6 OPC and DDE

The DTDP software comes already with DDE connectivity. However, OPC should be the interface of
choice, because DDE is limited to the output of sector/zone results. OPC is much more robust in real-
time data exchange in industrial environments. So, all data is marked with a quality flag and a time
stamp. OPC tries automatically to re-establish disconnected communications. Changes in OPC settings
can be done without a server shut down.
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9.1.7 OPC Items

Item Type Access Rights  Description

configfile String Read & write Refers to the current used configuration file

Scanner1.Zone1.value Real Read only Zone result

Scanner1.Sector1.value Sector result

Scanner1.Zone1.alarmFlag Integer Read only Zone alarm status (0 = no alarm, 1 = alarm)

Scanner1.Sector1.alarmFlag Sector alarm status (0 = no alarm, 1 = alarm)

Scanner1.Zone1.lowAlarm Integer Read & write Zone low alarm threshold

Scanner1.Sector1.lowAlarm Sector low alarm threshold

Scanner1.Zone1.highAlarm Integer Read & write Zone high alarm threshold

Scanner1.Sector1.highAlarm Sector low alarm threshold

Scanner1.Relations1.value Real Read only Result for Relation1

Scanner1.Relations1.alarmFlag Integer Read only Alarm status for Relation1 (0 = no alarm, 1 = alarm)

Scanner1.LastLine Real Array | Read only Temperature line as discrete pixels

Scanner1.Emissivity Real Read & write Emissivity value

Scanner1.SnapshotCounter Integer Read only Life counter: increased by one with each new snapshot (discrete
processes) or each new temperature line (continuous processes)

Scanner1.SafeValue Real Read & write Defines the value for the sector/zone result in case of invalid
temperatures within the sector/zone exclusively (all pixel considered
as background)

Scanner1.Note String Read & write Description for the snapshot (e.g. batch number)

Scanner1.InternalTemperature Integer Read only Internal temperature of linescanner

Scanner1.PixelperLine Integer Read only Number of pixel per line

Scanner1.FilenameForSnapshots String Read & write Defines the file name to be used in case of saving a snapshot

Scanner1.TemperatureRange.bottom Real Read & write Bottom temperature range of scanner

Scanner1.TemperatureRange.top Real Read & write Top temperature range of scanner

Scanner1.Gate Bool Read & write Measurement gate for the whole system
0 = data acquisition stops; 1 = data acquisition proceeds
<Scanner1.Gate> is only changeable with deactivated checkbox
<Stop measurement with signal at external Alarm Module>, see
<Input/Output> page of the Configurator

Scanner1.ProcessSpeedSync.speed Real Read & write Actual process speed in the given unit

Scanner1.TriggerForSnapshot Integer Read & write Triggers the capturing of a snapshot

Scanner1.GenericSector.sector0.value Real Read only Result of generic sector 0

Scanner1.GenericSector.sector0.left Integer Read only Left edge position of generic sector 0 in the current length dimension

Scanner1.GenericSector.sector0.right Integer Read only Right edge position of generic sector 0 in the current length
dimension

Scanner1.GenericSector.sector0.alarmFlag Integer Read only Alarm status for generic sector 0 (0 = no alarm, 1 = alarm)

Scanner1.AutomaticSector.left Integer Read only Left edge position of automatic sector in the current length dimension

Scanner1.AutomaticSector.right Integer Read only Right edge position of automatic sector in the current length
dimension

Scanner1.AutomaticSector.avg Real Read only Temperature average within the automatic sector

Scanner1.AutomaticSector.min Real Read only Temperature minimum within the automatic sector

Scanner1.AutomaticSector.max Real Read only Temperature maximum within the automatic sector

Scanner1.AutomaticSector.alarmFlag Integer Read only Alarm status for automatic sector 0 (0 = no alarm, 1 = alarm)

Scanner1.AutomaticSector.leftAveragedBy32 | Integer Read only Averaged left edge position of automatic sector in the current length
dimension

Scanner1.AutomaticSector.rightAveragedBy32 | Integer Read only Averaged right edge position of automatic sector in the current length
dimension

Scanner1.Laser Integer Read & write Toggles the scanner internal laser on/off

Scanner1.Identifier String Read only Provides the identifier of the scanner device

Scanner1.ErrorStatus Integer Read only Provides the error status for the scanner, see the linescanner manual

for more information
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Notes:

Scannerl> stands for the name of the scanner, changeable under <Name of Scanner> on the
<General> page of the Configurator.

* Automatic sectors are only available for EC150 systems.
* Generic sectors are only available for ES150 systems.
* The maximal number of generic sectors via OPC is limited to 6.
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9.1.8 Configuration of OPC Connections

Basic of the OPC communication is the DCOM protocol of Microsoft. DCOM (Distributed Component
Object Model) is a Microsoft proprietary technology for software components distributed across several
networked computers. Hence, a proper OPC communication requires the correct setting of the DCOM
security.

not DCOM! So it may run without following the instructions in the subsequent

E OPC communication that is confined to a single machine is using the COM model, but
sections!

DCOM is often one of the stumbling blocks for new OPC users. The user should take note that there are
some important details when setting up a system for remote OPC connections. Be aware that it may be
necessary to enlist the services of a network administrator, in order to safely and effectively set up the
required configurations. The instructions provided here must be followed on all nodes that contain
either OPC servers or OPC clients.

After a successful established OPC connection, it is strongly recommended to confirm
the integrity of your network and PC’s from a security standpoint!

Before configuring any DCOM settings it is necessary to start the scanner software one
times! This is needed to register the DCOM Server <dtdp>!

On the installation CD under the subdirectory \OPC_DemoClient\ you can find an OPC
client! to test your OPC connectivity!

As a general note, you would be wise to disable any firewalls for testing purposes - that
is often the source of problems!

2 0 I 0

On the support CD you can find a white paper? how to configure DCOM and Firewall settings step by
step. No responsibility is taken for the application or misapplication of the information presented.

1© Softing AG
2 © Kepware Technologies
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9.2 DDE

The following examples describe the use of a DDE connection to another target application. It is shown
how the DDE specific parameters <Service>, <Topic>, and <Item> are applied.

9.2.1 DDE with Microsoft Excel

<Service> To initiate a DDE connection with Microsoft Excel, "Excel" must be input as argument for
<Service>.
<Topic> <Topic> stands for the sheet name of an already opened Excel file. To initiate a DDE
connection with that Excel file, e.g. "Sheet1" must be input as argument for <Topic>.
<Item>  <Item> is the parameter to indicate a certain cell according to the row and column reference
style in Microsoft Excel. The R1C1 reference style for cell addressing must be used. To initiate
a DDE connection with the upper left cell of an Excel datasheet, "R1C1" must be input as
argument for <Item>. Alternatively, a free defined cell name can also be used for the <Item>.
Tip: Microsoft Excel has set the A1 reference style for cell addressing as standard. A switching to the
R1C1 reference style is possible (but not necessary) by means of the menu <Tools> <Options>
<General> <Settings> and activating the checkbox <R1C1 reference style>.

[f] Scanner Option  Fenster 2

Service

Topic

N
E3 Microznfl Excel - Bookl.xls

J Datel Bearbeiten

Ansicht  Eipblgen Format Extras Date

(ric) -
1 Empfange [K=400cm  [Y=395cm
1 301
H]
2
|3
4
4[4k [ B, Sheetd J)Sheet? & Sheetd F |4]
N
Bereit | I [ ] INF |

Figure 84: Automatic Transfer of Zone Results to Microsoft Excel via DDE
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9.2.2 DDE with LabVIEW!

On the installation CD, there is the example libary , LabView Server.llb” for LabVIEW 5.0. The library
illustrates the DDE connection to the scanner software. After opening the library file (double click with
the left mouse button), the file ,, LabView Server.vi” must be selected in the launched file dialog. See

following figure.

EE Lab¥iew Server.¥i

Datei Bearbeiten Ausfibren  Projekt  Fenster  Hilfe

I Y

Eval «|

;IJA

B @[]
E
Chart
35- Dats | .
- LR | | Service
33- Service
32- (U est5erve)” _ Topic
310_ Topic
] Crat Y
| | | Item
16 9 ltem
[ PEREEE ﬂ'? <| | >| (_Iteration t

Figure 85: Automatic Transfer of Zone Results to LabVIEW via DDE

The DDE specific parameters <Service>, <Topic> and <Item> are to be seen in the LabVIEW worksheet
directly. If requested, the parameters are changeable in the according edit field.

! LabVIEW is a product of DATATLOG, a National Instruments Company
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9.2.3 DDE with DASYLab!

On the installation CD, there is the DASYLab example file ,DasyLab_Server.dsb”. The file illustrates
the DDE connection to the scanner software. The worksheet contains only two modules: the DDE Input
Module and a Display Module, see following figure.

# DASYLah32 - Dasylab_Server. DSE - [Schaltbild] O] x|

Datei Bearbeiten Modul Meszen dnzicht Optionen  Fenster  Hilfe

DDE Input Module | Display Module

— _ DDE-Eingo |

S

o o

Figure 86: DASYLab Worksheet for a DDE Connection with the Scanner Software

The DDE specific parameters <Service>, <Topic>, and <Item> are to be seen in the property dialog of the
DDE Input Module (double click with the left mouse button on the module). It must be ensured that in
the parameter group <DDE Connection> the option <Server> is activated. See following figure.

DDE Input

Module Mame: IDDE-InputDI] Deszcription: I

011 12 12 14 15

ST B

ltem Channel Mame: IDDE-InputDD Lnit: I j | ok I
Service — DBELonnection ———— — Oneltemfor —————————— Cancel |
. i ) A ) Each
T0p|C \ . Help |
: ) — Type of ltems
~
ic: ts\Fl&E" o " Generated
DDE Link Marne: QUDE-[nputid
S = e ~ Cold Link
£l ' Poke ™ Sample Distance: I - s
Brawse,.. | [EEm. | Farmat... |

Figure 87: Property Dialog of DDE Input Module

<Service> To initiate a DDE connection with the DASYLab, "DASYLab" must be input as argument for
<Service>.

1 DASYLab is a product of National Instruments
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<Topic> "SetData" must be input as argument for <Topic>.

<Item>  <Item> is the parameter to distinguish between more than one DDE Input Module in a
worksheet. In the given example, "DDE-Input00" must be input as argument for <Item>,
whereby the last two numbers stand for the number of the current DDE Input Module.

9.2.4 DDE with Microsoft Access

A DDE connection with Microsoft Access is not supported by the scanner software.

9.2.5 DDE with Mathcad®
The DDE functionality is supported by Mathcad only in Version 5 and 6.

! Mathcad is a product of MathSoft
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9.3 http

In case of connection problems with the http-protocol, the following settings of the client explorer are

to be checked:

Menu: <Tool> <Internet Options> <Security> <Internet> <Custom level>

<Run ActiveX- controls and plug-ins> must be activated.

Security Settings - Intemet Zone

L8] | x|

_Sy
|#] Run ActiveX controls and plug-ins

d Q) Administrator approved-OFF
) Disable-CFF
N (& Enable-0N
Prompt-OFF
@] Script ATTEm—— e T
) Disable-CFF
(& Enable-0N
O Prompt-OFF
,93 Downloads
,gﬁ Automatic prompting for file downloads
{® Disable-0N
) Enable-CFF
,gﬁ File download
) Disable-CFF
{8 Enable-CN
‘] |
*Takes effect after you restart Internet Explorer

il

Menu: <Tool> <Internet Options> <Security> <Internet> <Advanced>

<Java> must be activated.

Generall Securityl Privacy I Contentl Connections I Programs Advanced |

Settings

[ 5end I0M server names for Intranet addresses-OFF

Send IDN server names-ON

Send UTF-8 URLs-QN

Show Informationambe saceadds 0N
se UTF-8 for mailto links-OFF

< | &) Java (Orade)
Use JRE 1.7.0_15 for <applet> (requires restart)-ON

Always use ClearType for HTML-ON*
Enable automatic image resizing-0OMN
Play animations in webpages-CN®
Play sounds in webpages-0N
O show image download placeholders-OFF
Show pictures-ON
‘] |
*Takes effect after you restart Internet Explarer

&l

In case of any connection problems try to switch off the possible existing fire

wall temporally!
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