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General information

About the "LSIS 4xxi webConfig" program - system requirements

Leuze's webConfig is used to configure smart cameras of the LSIS 4xxi series using an
operating-system-independent, web-technology-based, graphical user interface.

Through the use of HTTP as communication protocol and the client-side restriction to
standard technologies (HTML, JavaScript and AJAX), which are supported by all of today's
popular, modern browsers, it is possible to operate Leuze's webConfig on any Internet-
enabled PC.

Notice!

Supported browsers are Mozilla Firefox beginning with Version 3.0 and Internet Explorer
beginning with version 8.0.

LSIS 4xxi webConfig is completely contained in the firmware of the LSIS 4xxi.

The webConfig menus are intuitive to operate and contain both help texts as well as tooltips.
The software description can be found in the download area of the Leuze electronic website:

www.leuze.com -> Download -> Identify -> Industrial image processing.

Activities in webConfig
The software offers the following possibilities for setting up the LSIS 4xxi:
¢ Create, configure and activate various check programs
¢ Configure the communication interfaces
e Setting up the camera
e Configure and display of result and output logs
e Communication diagnostics
¢ Display of the current production data
¢ Management of authorized users
e Firmware updates and setting the system time

Leuze electronic Operating instructions LSIS 4xxi webConfig 3
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1.3

Explanation of symbols

The symbols used in this description are explained below.

Attention!

This symbol precedes text messages which must strictly be observed. Failure to comply with
this information results in injuries to persons or damage to the equipment.

Notice!
This symbol indicates text passages containing important information.

% This symbol asks you to carry out an action.

The courier font indicates terms contained in the software interface of LSIS 4xxi
webConfig.

Contact address

Leuze electronic GmbH + Co.
In der Braike 1, Postfach 1111
73277 Owen/Teck, Germany
Phone +49 (0) 7021/573 0
Fax +49 (0) 7021/573 199
http://www.leuze.com

Operating instructions LSIS 4xxi webConfig Leuze electronic
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First steps

First, make certain that the LSIS 4xxi was correctly mounted and connected. Information
on this topic can be found in chapters "Installation and mounting" and "Electrical
connection" of the technical description LSIS 4xxi.

Furthermore, you must ensure that the connection between PC and LSIS 4xxi was
established as described in the technical description LSIS 4xxi (chapter "Commissioning
and configuration").

Starting the program

& Start a browser on your PC and enter the address previously set by you or the address
assigned by the DHCP server.

Notice!

The default Leuze service address for communication with smart cameras of the LSIS 4xxi
series is 192.168.60.101. Further information on manual or automatic address assignment
via DHCP can be found in chapter "Commissioning and configuration" of the technical
description LSIS 4xxi.

You can check the network address of the LSIS 4xxi by pressing the enter button (&) on the
display three times in sequence during normal operation of the LSIS 4xxi.

If the IP address is entered correctly in the browser, the following start page appears on
your PC.

LSIS 462/ M43-W1
webConfig

Welcome to the webConfig graphical user interface [ Program: Default *]

& Leuze electronic

the sensor people

LSIS 462/
webConfig

General purpose

HOSTING OUT<) ©2010 Louzs electronic GmbH & Co. KG

a Planning snginser]

Figure 2.1:  Start page LSIS 4xxi webConfig

Notice!
The webConfig is completely contained in the firmware of the LSIS 4xxi. Depending on
firmware version and device model, the start page may vary from that shown above.

Leuze electronic Operating instructions LSIS 4xxi webConfig 5
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2.2 Program concept: Operating modes - users - modules
Operating modes
Depending on the requirements of the work process, LSIS 4xxi webConfig can be used in
two operating modes — "Service" and "Process".
In Process mode, running production operation is depicted: The device is controlled from
the host computer, it receives control signals and yields output; Configuration via
webConfig is deactivated.
The configuration, administration and diagnostic tasks necessary for designing and
optimizing production operation are performed in service mode: In this mode, the device is
configured via webConfig. The sending and receiving of signals to and from the host
computer is switched off by default in service mode (except for one trigger input and, if
configured, one output for controlling an external flash).
User roles
To prevent unintended operating errors as far as possible and to facilitate user-dependent
access permissions, the LSIS 4xxi webConfig functions with a role concept that assigns
the different users a specific "role" with various hierarchically structured authorizations. By
default, the program interface opens in the "Process" operating mode with the highest user
authorization, "planning engineer".
Detailed information on this topic can be found in chapter 3.6.1, "User management" tab
on page 85.
Work modules
The work steps necessary for a given activity are, in turn, grouped together in modules, in
a single operating mask where possible. The availability of these "work modules" depends
on both the authorization - the role — of the current user as well as on the selected operating
mode.
The following overview shows which modules are available in which operating mode.
Module Available in operating mode
Start Process, Service
Adjustment Service
Configuration Service
Process Process, Service
Diagnostics Service
Maintenance Service

6 Operating instructions LSIS 4xxi webConfig Leuze electronic
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3 Descriptions of the user interface and menu

Information on the basic structure

The LSIS 4xxi webConfig program interface consists of various elements, the availability
and content of which depends - on the one hand - on the user authorization, and - on the
other — on the currently selected work module. On delivery, the program interface opens in
the "Process" operating mode with the highest user authorization, "planning engineer". The
following start window appears in this case:

8 LSIS d62i MA3-TT
B webconfig

o) Commesion ) e OBt ) e

enification “lstalaton | “Speciicatons Logn

Welcome to the web Config graphical user interface [ Program: Default *]

5 6
& negatauuniaion & Leuze electronic || E=zE

LSIS 462i webConfig user nt tains all funstions relevant for
ﬁﬁfﬂm‘;’,"’""“" 5 the sensor people ning aned maintanance ofthe LSIS 400/ Smart
webConfig

A Heavy-uty housingot
protection class P65 /67
A pdustment ot all
device parameters via veb General purpose
browser

4 pierse mounting
options with dovetail
technology or mounting
threads

A Backiit muttHlanguage
isplay

A 112 comectors with
Ultra-Lock™ technology

A Eight programmable
Switching Inputs outputs

4

=

Supported browsrs:
irefon®3.0

A\ 8

u Planning engineer] HOSTING OUT<)  ©2010 Lew clecironic GmbH & Co.KG:

1 - Language

2 - Work module selection

3 - Title bar

4 - Menu window / selection of operating mode

5 - Main window

6 - Dialog window (variable display and input window)
7 - Status bar

(4] 7 [Flanning enginzer] HOSTINGI= OUTS¥ @ 2009 Leuze electronic GmbH & Co. KG

|—7a |—7b I— 7c |— 7d

Figure 3.1:  LSIS 4xxi webConfig Start window/status bar
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In general, LSIS 4xxi webConfig facilitates an intuitive, logical work method from top to
bottom and from left to right. After setting the desired interface language in the appropriate
list box (1), LSIS 4xxi webConfig supports you with context-sensitive descriptions of the
interface elements and parameters in the lower part of the dialog window (6). Title- and
status bars serve to provide orientation during the work process. You can see at first glance
in the title bar (3) which check program is active. In the status bar (7), the current user
(authority level) (7c) and host connection status (7d) are displayed. A pencil icon (7b)
indicates changes to the device parameters that may still need to be saved. An animated
icon of rotating arrows (7a) visualizes the processing status of input: If the arrows rotate,
the sensor is processing the input and no other actions are possible for a brief period of time.

To illustrate the meaning of the sometimes seemingly abstract parameters, the individual
parameters are displayed and edited in graphic form in the main window and/or dialog
window (5 and 6). Some graphics in the main window can be enlarged by clicking or are
mouse sensitive, which means that certain features can be accessed both via menu items
and by directly clicking.

Operating mode

As already mentioned, LSIS 4xxi webConfig starts in the "Process" operating mode, i.e.
the device is controlled from the master computer, it receives control signals and yields
output. Because the configuration is deactivated via webConfig, the user only has access
to the "Start" and "Process" work modules depending on his respective authority level.
To control the device from webConfig, you have the option of switching to the "Service"
operating mode by either clicking the desired operating mode or the button displayed below.
In this mode, communication with the master computer is switched off by default (exception:
a trigger input and, if set up, an output for controlling an external flash) and you can access
the required configuration, management and diagnostic tasks.

Further information on the dependencies of operating modes, user authority levels and work
modules can be found in chapter "Program concept: Operating modes — users — modules".

Ope rating moc
b Service
. Process

Figure 3.2:  Changing the operating mode by means of a button or by selecting a menu item

Operating instructions LSIS 4xxi webConfig Leuze electronic
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3.1

Selecting the work modules
As already mentioned, the LSIS 4xxi webConfig user interface is divided into various main

work areas, or work modules, whose functionality is, in part, grouped into individual
subareas in the form of tabs.

Notice

Depending on the selected operating mode and the currently logged-in user, different pages
and functions are enabled for display and editing/use.

The following modules are available:

o Start
Main interface for "getting to know" the device and for logging in the current user

¢ Adjustment
Adjust the camera and define default image acquisition parameters

¢ Configuration
Main interface for configuring the device and the individual tasks (programs and tools);
configuration of the communication interfaces and the internal image memory

* Process
Display in processes operation. Currently, only statistical data

* Diagnostics
Display and management of diagnostic-relevant data, such as event logs and
communication diagnostics

* Service
Management of authorized users, updating of firmware, creation and loading of
backup files as well as setting the system time

All working modules are briefly introduced in the following. However, because operation is
often self-explanatory, and webConfig provides you with context-sensitive help and
descriptive texts, only the windows which make available editable parameters or special
operating options are described in greater detail.

Notice!

Please note that, unless stated separately, the description which follows is from the
perspective of the authority level set by default, "planning engineer".

Information on the typical workflow and the individual work steps can be found in chapter
"Basic procedure - step-by-step configuration of a BLOB analysis" on page 92.

"Start" module

The "Start" module provides you with a compact description of the device. The individual
aspects are summarized in the "Welcome", ‘"ldentification”, "Installation" and
"Specifications" tabs. In addition to these strictly informative pages, on which the user has
only read access, the "Login" tab offers the possibility to login as the current user.

This is the only module that is available in both operating modes and to all users.

Leuze electronic Operating instructions LSIS 4xxi webConfig 9
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3.1.1

"Welcome" tab

The "Welcome" tab corresponds to the LSIS 4xxi webConfig start window. The main
device features are presented in the left window area. In addition, you can see which
browsers are supported.

' LSIS 462/ M43-W1 & Leuze electronic
p— o

webConfig Adistment | Configuration )| Process ) Diagnostics ) Mainterance tho sensor poople

e | S | =

Welcome to the webConfig graphical user interface [ Program: Default *]

Gperating mode s
LE h—@®

& o muniaten & Leuzeelectronic | == =0

i The webConfig user interface contains all functions relevant for
P p— Lsls 462i the sensor pecple || | Lo TSR
webConfig Camera

A Heavy-cuty housingof
protection class P65 /67
& agustmentofall
device parameters via web General purpose
browser

Diverse mounting
options with dovetail
technology or mounting
threacs
A Backit, mutkanguage
display.
& 112 comectors with
Ultra-Lock™ technology

A Eight programmatie
switching inputsiouputs

(e=y

Leuze slestronic:
GmbH & Co.KG

Inder Braike 1
D-73277 OwenfTeck

= I

Supported browsers:
Firefox®3

199
E-mail: info Gleuzede
v Jeuze com

Microsoff®IE27+

0 [Flanning enginser] HOSTINS OUT <> ©2010 Lews elecironic GmbH & Co. KG

Figure 3.3:  "Start" module, "Welcome" tab — device features
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3.1.2

"ldentification" tab

Here, you will first find an explanation of the name plate and, after selecting the appropriate
menu item in the left window area, detailed release notes and information on changes to
the hardware and software used in this device. In the event of problems, this may serve as
important information for Leuze Support.

LSIS 462/ M43-W1
webConfig

Operating
£ Servics
Process
Narme pre PN

LSIS 462i M43-W1

Adjustment || Configuration || Process || Diagnostics || Maintenance

Identification Installation Specifications Login

Information on the electronic name plate [Programa: Default *]

Hardware Device type
iz « Leuze Smart Image Sensor
* Device family
* Comple!
0cess interface "RS 232 and digital I0s™
« Integrated field bus connectivity

« Honochromatic camera chip

* Resolution 752 x 480

# Lens with 8 mm focal length

The current

deVICe IS # Light color of the integrated illumination: white
displayed « llumination type: difiuse front illumination
here
Order No 50113053
Serial number 1006-654321 001
Date 06.2010
Hare version )
Software version Utr.2s7

00-15-7E-42-01-BC

Figure 3.4:  "Start" module, "ldentification" tab — explanation of the name plate
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"Installation" tab

Select the appropriate menu item in the left window area to display descriptions of the device
connections, mounting and display functions in the right window area.

Because the graphics contained in the overview windows are mouse sensitive, the display
of the individual connections, of the status displays, of the display and of the control buttons
can be activated both by selecting the respective submenu item as well as by clicking the
corresponding graphic element. A magnifying glass icon identifies graphics that can be
enlarged by clicking once with the mouse; clicking again reduces the image to its original
size.

Notice!

Notice about the mouse-sensitive screen elements:

If the device is in "Service" mode, you can access the

Connections -> PWR, -> BUS OUT and -> SERVICE menus by clicking the mouse
on the pin assignment display directly on the corresponding configuration page.

i SIS 462 M43-W1
8l webConfig

Ope rating mode.

7 .
Service

% Process —Q

FLnnections
! isplay /coniral panel

8US
L]

esc

¥ @ leuzeclectronic 4

Display

Control buttons

Mounting

Description
latus displays  Status display of the LEIS

Control buttons Gontrol buttons on the LSIS display

Display Shows status info of the LSIS

Alternative navigation option:
Menu items — mouse-sensitive graphic elements

Figure 3.5:  "Start" module, "Installation" tab
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LSIS 462/ M43-W1
webConfig

Adjustment

Maintenance

Weicome. Mdentification

Connection description of the PWR (Power) connector

[ Program: Default ]

Operating moce
Service
Process

Cannections
PWR (Power) PWR (Power)
BUS OUT oo 01
3 2 FE M12connector
SERVICE

Display /control panel

R &-pin connzctor
102/ 4 (2221 (Vi E-pi
3 Acoded
oy ° ic
104!

Mounting

Clicking on the mouse-sensitive pin assignment display
opens the corresponding configuration window

LSIS 462/ M43-W1
webConfig

& Leuze electronic

| Diagnostics |

sensor poople

€2
Configuration of digital UOs [ Program: Default *]

-
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Service ——
Pracess O

Digtal 10
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Image memory

Figure 3.6:
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3.1.4 "Specifications" tab

The mechanical, electrical and optical device data are displayed here in tabular form. For a
device of one of the LSIS 422j and LSIS 462i (with code reading) series, the available code
types and the respective, underlying standards are listed here as well.

SIS 462] M43- W1
webConfig 1 Adjustment || Configuration Diagnostics || Maintenance

Welct PR e N Specifications

Specifications [Program: Test *]

Operating mode
; _
Service
2 @
Soctontorn »
Operating voltage 18 ... 30V DC (PELV, Class 2)

max. 10 W

RS 232 + digital 10s

1 Ethernet 10/100Mbits
Switching inputs/outputs. &, configurable

Inputs 18...30VDC
Outputs mex. 80 mé

Image sensar Global shutter CMOS
Numbe 752 x 480

Electronic shutter spesds Sdps.. 20 me
Integrated LED illuminatian w

Facal l=ngth & mm

dlistance 40 . infinity

Mechanical data.

Protection class IP&5/IF &7

VDE safety class 11

Housing Dig-cast aluminum
Vizight 5004
Dimensions 75 mmx 55 mmx 113 mm
Fastzning See mounting.
Ambientte mperature - operation 0°C...+45°C
Armbient temperature - -20 °C +70°C
Rel. humidity {non-candensing) max. 90 %
LED Class 1
Vibration |EC 800&8-;
Shock IEC 800 |
Continuous shock |EC 80088-2-29, test Eb LI
N\ S .\_7 AN

s [T

Figure 3.7:  "Start" module, "Specifications" tab
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3.1.5 '"Login" tab

The "Login" tab is used to log in the respective user.

Login

Figure 3.8:  "Start" module, "Login" tab

Notice!

=10

Only a user who has already been created can log in. Management of the user data, i.e. the
creation and deletion of users as well as the assignment of passwords and authorizations,

occurs in the "Maintenance" module, see description ""User management" tab" on page 85.

Leuze electronic Operating instructions LSIS 4xxi webConfig
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3.2 "Adjustment" module

Using the displayed current image, you can align the camera without needing to configure
a check program, e.g., during the first installation. The image acquisition parameters used
in this process are only temporary, but can be saved as a preset for all future check

programs.
O Notice!
H Please note that these settings do not overwrite the camera settings already saved in existing
check programs.
LSIS 462i M43-W1 . & Leuze electronic
Setup camera sensor [ Programma: Default * ]
-
B CRRE -1 "] Continuor <]
===
Focus e [ 160 3] ol
‘Strobed ~

Exposure = [263[3 ]
posretime & 20000 [5) bel

Brightness = 50 f& pe)
; 3 (9B
Gain =) )
Frequency [%]
Histogram o
o __A _ ‘

Focus:
Setiing for forobtaining a charp and e, The cbisctdistance
sponds and the objestin mm.

Figure 3.9:  User interface of the "Adjustment" module

In the left window area you see a live image and can select the desired camera operating
mode from a list box. The parameters necessary for image acquisition are made available
to you in the right window area. In the lower area, you can find context-sensitive information
on the parameters and the various operational controls.
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3.2.1 "Current" tab

Buttons

(5]

Pressing this button triggers the acquisition of a single image, taking into account
the operating mode of the camera. After the button has been pressed, the web
browser waits for the image to be transmitted. During the waiting time, webConfig
cannot be operated, i.e. any further entries are ignored and/or not accepted.

In the "Continuous" camera operating mode, the waiting time can be ignored,
since the image is displayed within just a few hundred milliseconds. In the
"Triggered" camera operating mode, this is undefined, since the arrival of a trigger
signal is not guaranteed. To again enable operation via webConfig, a timeout
elapses in the web browser. If no image is supplied within 5 seconds after the
image is requested, webConfig interrupts the waiting time and is again available
to the user.

Pressing this button switches the live mode of the LSIS 4xxi on and off. In live
mode, the images are continuously captured, taking into account the operating
mode of the camera. Depending on the performance level of the connected PC,
up to 3 images are updated in the web browser per second.

In the "Continuous" camera operating mode, a request is issued for a new image
as soon as the acquisition of the previous image has concluded. In the "Triggered"
camera operating mode, a request for a new image is likewise immediately issued
provided the acquisition of the previous image has concluded. But, because,
image acquisition is dependent on the arrival of a trigger signal, a timeout of 5
seconds must elapse first. If a request for image acquisition is not answered within
5 seconds, webConfig interrupts the current image acquisition and starts the next
one.

Pressing this button enlarges the view of the current image.
Pressing this button reduces the view of the current image.

Pressing this button saves the current image on the PC that is connected to the
LSIS 4xxi. This function is not available in live mode!

After pressing this button, all image acquisition parameters set in the "Attribute"
section are permanently saved in the flash memory of the LSIS 4xxi as default
settings. These settings are used as default values for image acquisition from this
point on when creating new check programs.

Leuze electronic
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Operational control: "Camera operating mode" list box
for selecting the camera operating mode

Continuous

T Triggered

These two options select the camera operating mode and determine the time at which an
image acquisition is performed.

In the "Continuous" camera operating mode, an image is recorded immediately after the
corresponding button is pressed or after an image acquisition parameter is changed; the
image is then displayed in the browser. This can be helpful if, for example, an object is
manually placed in front of the camera and no trigger signal is available forimage acquisition.
In the "Triggered" camera operating mode, image acquisition and the display in the web
browser are process-controlled with the rising edge of a trigger signal via a digital trigger
input. Prerequisite for this operating mode is that a digital input of the LSIS 4xxi be defined
as a trigger input. Information on this topic can be found in chapter 3.3.3.

The following parameters and operational controls are available in the right window area:

"Attributes" parameter group

Parameter Explanation

Focus Setting for the object distance for obtaining a sharp and high-contrast image. The object
distance corresponds to the distance between the front edge of the camera and the
object in mm.

Illumination Four illumination quadrants that can be individually switched on and off. For example,

to reduce reflections in the image, specific, individual quadrants can be switched off.
When using external illumination, all four quadrants can be deactivated here.

Strobed Switch between strobed light and continuous light. For continuous light, the maximum
light power is reduced to keep from shortening the life expectancy of the LEDs.
Please observe the following dependencies between the "Strobed", "Exposure time"
and "Brightness" image acquisition parameters:

Strobed operation Continuous light operation
"Strobed" option active "Strobed" option not active
Exposure time Max. 8ms, dependent on the set |Freely adjustable from 54ps to
brightness 20ms
Brightness Min. 15% "Brightness" regulaor deactivated
Max. dependent on the set expo-
sure time

18
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Parameter

Explanation

Exposure time

In continuous light operation, the exposure time can be set freely between 54 ps and
20ms; in strobed operation, the adjustable exposure time is based on the "Brightness"
value and can be set to max. 8ms.

For moving objects, keep as small as possible in order to obtain a sharp image. The
values for the exposure time and brightness are coupled to one another in order to always
enable the maximum possible current through the integrated LED illumination and, thus,
the maximum light yield.

Brightness

Setting for the brightness of the integrated illumination; between 0% and 100%.

In continuous light operation, the "Brightness" regulator is deactivated; in strobed
operation, the min. value of the regulator is 15%, the max. value is dependent on the
set exposure time.

As a rule, the maximum brightness is used. This keeps the exposure time as short as
possible. The values for the exposure time and brightness are coupled to one another
in order to always enable the maximum possible current through the integrated LED
illumination and, thus, the maximum light yield.

Gain

Setting for the gain; between 1 and 32.

This can be used to further increase the brightness of the image. In addition to the
brightness, the noise in the image is also greatly increased, however. Therefore, this
setting should only be changed if the possibilities of the "Brightness" and "Exposure
time" parameters are exhausted. This option is recommended for fast processes if the
image is too dark due to a very short exposure time.

"Histogram" operational control

The histogram is displayed for assessing the displayed image. In digital image processing,
a histogram is understood to be the statistical frequency of individual gray values in an
image. The display of the relative frequency of a gray value in the histogram is dynamic; the
100% value is defined by the most frequently occurring gray value of the current image.
The histogram of an image is used to make a statement on the gray values that are present
in the image and on the amount of contrast and on the brightness of the image and simplifies
the correct setting of the thresholds for reliable segmentation of the object that is to be

inspected.

Leuze electronic
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3.3

3.3.1

"Configuration" module

The "Configuration" module serves as the main interface for configuring the device and the
individual tasks (programs and tools) and for configuring the communication interfaces. The
parameters required for this purpose are made available in the "Programs"”, "Program" and
"Device" tabs.

LSIS 462/ M43-W1 & Leuze electronic
webConfig Process || Diagnostics | Maintenance

ople

Programs it =
Overview of check programs [ Program: Default ]

% RLa B AA )
e

Program Author Date Description Selection Program Default
oreated D

Author
Default  Lewe 201005-17  Thisis

electronic output Date created

Description

Selection D

Figure 3.10:  User interface of the "Configuration" module

"Programs" tab

This tab is used for managing check programs. In the left part of the window, you will find
a list of the check programs that have been saved in the camera — whereby the currently
active check program is displayed with a yellow background. The name of the active check
program is also displayed in the title bar below the tab name.

Click a line to activate the corresponding check program. As soon as a parameter of the
check program is changed after the last time that it was saved, or if a different check program
in the list was set to active by means of a mouse click, a "*" appears next to the name. This
indicates to the operator that changes made to the check program have not yet been saved
in the device. The symbol disappears after the check program is saved.

Various operational controls can be used to create and delete and save and load check
programs. But they can also be used to name and add a description or store a selection ID
for implementing an automatic change of check programs via the master computer.

Also visible in the lower part of the right window are the image processing tools contained
in the active program.

20

Operating instructions LSIS 4xxi webConfig Leuze electronic



& Leuze electronic

7 LSIS 462/ M43-W1 & Leuze electronic
webConfig start | Adustment | Configuration | Process | Diagnostics || Waintenance tho sencor paople
Programs.
Overview of check programs [ Program: Default ]
(% mea W2 ma (
==
Program Author Date Description Selkction Program
created )
Author
Detaut  Lowe 2010.05-17
ekectronc output Date created
Description
SekectionD

Tooltype. Tool rame

Figure 3.11:  "Configuration" module, "Programs" tab

Buttons

The button bar contains the following elements:

P

e g D>

Ve e

Pressing this button creates a new check program at the end of the list and then
activates it.

Pressing this button deletes the active check program.

After pressing this button, all check programs are permanently saved in the flash
memory of the LSIS 4xxi.

Pressing this button discards all changes by reloading the check programs saved
in the flash memory of the LSIS 4xxi.

Pressing this button discards all changes and loads the default programs present
on delivery.

Pressing this button saves the current check program on the PC that is connected
to the LSIS 4xxi.

Pressing this button loads a single program from the PC that is connected to the
LSIS 4xxi appends it to the end of the list, and activates it.

Pressing this button saves all programs on a PC.

Pressing this button loads multiple programs from a file on a PC on which the file
was previously saved. The current program list is overwritten.

Leuze electronic
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"Program" parameter group

Parameter Explanation

Program Optional entry of the check program name. Can be changed at a later point in time.
Author Optional entry of the author. Can be changed at a later point in time.

Date created Display of the date on which the check program was created. Cannot be changed.
Description Optional description of the tool. Can be changed at a later point in time.

Selection ID Optional entry of the selection ID. Can be changed at a later point in time. The selection

ID can be used to trigger an automatic change of check program via digital inputs. A
plausibility check prevents the same number from being entered multiple times.

22
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3.3.2 "Program' tab

In accordance with its key role in the configuration process, numerous functions for
configuring the current check program are available in this window. The window consists
of three main areas, which offer selection-dependent operational controls.

LSIS 462/ M43-W1

webConfig el

Adjustment

Program

Tool configuration [ Program: Defauit J]

Display of the currently analyzed image

Jocess | Diagnostics | Maintenance

& Leuze electronic
o sersor peopie

[} ol (+] (8g [Erer— (S ]
ol | Bl | st
sokct
bobs) [T
[E] Pre-fiter
ACTUAL
Nawe wAUn mOn
P Aea 360960 [4] 2258
12 Height 480 \_J@ 65
P win £30)] a7
P cemerx 722,00 [3) 39461
P cenery 42000 [4] 20323
2 Major axis 892,13 [3] 6423
17 Minor axis 67082 [+ 3601
P Ange 36000 [£] 27041
™ Angle between 0 180"
2 Perimeter 0.00 [4 100000.0 [ 19555
F Shape factor 000 3] 100,00 2 7354
= \_Toolresuit
ey | @—— T AeTAL
Nawe fh o waxim VaLue
\ C Totlarea o[ 360060 |4 0
R \ P Blobcount ] B o
Tool type. Tool name Repositioning correction Status Time =
Setingsforthe biob atirbutes fo prefferngand gation
Blob Finder - L] 22
Code Reader Finds ° 170
\ = =l
Coordinates of the current Tool list Overall status/time of  Display of the

cursor position

the tools contained in

the program

Figure 3.12: Three-part structure of the "Program" tab

parameter groups

The display in this window is primarily dependent on which tool type is selected in the lower
left area — "Image acquisition", "BLOB" ,"Output" or, for LSIS 422i or LSIS 462i, "CODE".
The parameters of the active tool are displayed in the right window area. Independent of
this, there are, however, several buttons and operational controls that are available for all

tool types.

Leuze electronic
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3.3.2.1 Tool-type-independent buttons and operational controls

Buttons
The button bar in the left part of the window area contains the following elements:

(5]

Pressing this button triggers the acquisition of a single image, taking into account
the operating mode of the camera. After the button has been pressed, the web
browser waits for the image to be transmitted. During the waiting time, webConfig
cannot be operated, i.e. any further entries are ignored and/or not accepted.

In the "Continuous" camera operating mode, the waiting time can be ignored,
since the image is displayed within just a few hundred milliseconds. In the
"Triggered" camera operating mode, this is undefined, since the arrival of a trigger
signal is not guaranteed. To again enable operation via webConfig, a timeout
elapses in the web browser. If no image is supplied within 5 seconds after the
image is requested, webConfig interrupts the waiting time and is again available
to the user.

Pressing this button switches the live mode of the LSIS 4xxi on and off. In live
mode, the images are continuously captured, taking into account the operating
mode of the camera. Depending on the performance level of the connected PC,
up to 3 images are updated in the web browser per second.

In the "Continuous" camera operating mode, a request is issued for a new image
as soon as the acquisition of the previous image has concluded. In the "Triggered"
camera operating mode, a request for a new image is likewise immediately issued
provided the acquisition of the previous image has concluded. But, because,
image acquisition is dependent on the arrival of a trigger signal, a timeout of 5
seconds must elapse first. If a request for image acquisition is not answered within
5 seconds, webConfig interrupts the current image acquisition and starts the next
one.

Pressing this button enlarges the view of the current image.
Pressing this button reduces the view of the current image.

This is a toggle button. Pressing the button switches the display of a tool-overlay
image on and off, provided the active tool makes available an overlay image.

Save changes in device

As soon as a parameter in the check program is changed, a appears next to
the name of the active check program (displayed in the upper status bar below
the tab). This indicates to the operator that changes made to the check program
have not yet been saved in the device. After clicking this button, all changes are
permanently saved in the flash memory of the LSIS 4xxi. Afterward, this symbol
disappears.

nkn
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"Camera operating mode" list box
for selecting the camera operating mode

Continuous

T Triggered

Use these two options to select the camera operating mode and to determine the time at
which an image acquisition is performed.

In the "Continuous" camera operating mode, an image is recorded immediately after the
corresponding button is pressed or after an image acquisition parameter is changed; the
image is then displayed in the browser.

In the "Triggered" camera operating mode, an image is recorded with the rising edge of a
trigger signal via a digital trigger input; the image is then displayed in the web browser.
Prerequisite for this operating mode is that a digital input of the LSIS 4xxi be defined as a
trigger input.

The following operational controls are available in the right window area:

"Process coupling" check box
for connecting to the process during configuration

g
I'%;m

| Activation of the HOST output channel |_—

If the check box is selected, all outputs (digital outputs, event output, ...) activated in the
output tool are handled as in process operation, i.e. results are transferred to the outside.
In addition, the calculated time appears below the image display and in the tool list. If the
check box is not activated, the camera is completely separated from the process, i.e.
regardless of the test result, no digital outputs are set and no result output and time
calculation occurs, even if an output string was defined.
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3.3.2.2 Tool list
Here, you will find a list of the tools contained in the current check program. The active tool
has a yellow background. Click a line to activate the corresponding tool.
Tools Imaga managar
&
Tool type Tool name Repositioning correction Status Time =l
Image acquisition Imager - (] 1
Blob Finder - (5] 28
Code Reacler Findler L] 141
Cutput Wiiter - 9
=
Figure 3.13:  Tool list
The following operational controls are available in this window area:
"Tools" tab
Display of the image processing tools contained in the active check program with
specification of name, reference, duration and, above all, the status. Here, a green status
LED indicates OK; a red LED, on the other hand, indicates a status of NOK. If the states of
all tools contained in the program are OK, the overall status, shown below the image display,
is also OK. For tool type output, the time is only displayed here if process coupling is
activated, see page 25.
Buttons
Pressing this button creates a new tool and then activates it.
Pressing the button deletes the active tool.
"Image manager" tab
Tools Image manager
LIRS 162
.(.:urre
Displayed in the film strip are the current image and a maximum of 14 process and reference
images. Each image is labeled with a time stamp that uniquely identifies it.
Process images are displayed with a green or red frame, depending on whether they resulted
in a good or bad test result at the time they were taken. Faultimages are saved automatically
by default. This allows an error to be found quickly, e.g., after adjusting the ROI. With the
26 Operating instructions LSIS 4xxi webConfig Leuze electronic
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aid of the fault images, "pseudo errors" can be analyzed and the check parameters adjusted
accordingly.

The reference images are permanently saved in the flash memory of the LSIS 4xxi. In order
to store a new reference image, there must be at least one free space available in the memory
range that is configured for reference images, see chapter 3.3.3.5 ""Image memory" menu".

Buttons
% Pressing this button deletes the active image from the image manager.
Pressing this button permanently saves the active image in the flash memory of
the LSIS 4xxi.
This action is only possible if there is still at least one free memory place available
for reference images.
Pressing this button saves the active image on a PC that is connected to the
- LSIS 4xxi.
Pressing this button loads an image from a PC that is connected to the LSIS 4xxi
as the current image.
The active check program is immediately executed on the loaded image and the
results displayed in the current view.

e
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3.3.2.3 Display for the "Image acquisition" tool type

The current gray-value image is displayed in the image display.

i LSIS 4621 M43-WH1
webConfig Start | Adjustment Process | Diagnostics || Maintenance
“Programs  [MGCTET M Device
Tool configuration [Program: Default *]
' N
B lala ) (K [Continuos =]

%21y 7 Overall statuz: @ Time: 7 me

Toals Image managar
Tool type Tool name Re positioning correction Status Time ;I
Image acquisition Imager c (] 1
Elob Findler (-] 28
Code Fieader Findler (] 129
Qutput Writer =] ?
" 4

Figure 3.14: "Image acquisition" image display
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Parameters for image acquisition

The "General" and "Attributes" tabs, described in chapter ""Adjustment" module" on
page 16", are available at the right for image acquisition. Please note, however, that unlike
editing the image parameters in the "Adjustment” module, all settings made here apply only
to the current program!

General Aftributas
Tool type Image acquisition
Tool name [imager
D ¥
Enable image -
transfer
Ganeral Attributes
Focus " 160 H4 fmm)
a0 10000 ¥
liumination
Strobed v

Exposure time  F——————==4 [ 250 [2] [us]
N

Gain —— 13

Frequency [%]
100

Histogram =

0

Grayscale value 0 50 100 150 200 250
Figure 3.15: Image acquisition parameters

In addition, the "General" tab offers another operational control.

"Enable image transfer" check box

If this option is selective, the current image is prepared for output on the Ethernet interface.
This requires computing time and, thus, lengthens the cycle time of a test. The port via which
the image request of an external control is read and the recorded image is also transferred
is defined in the configuration of the Ethernet process interface, see chapter 3.3.3 ""Device"
tab", section ""Communication -> Process - Ethernet" menu" on page 73.

Notice!

Please observe the following dependencies between the "Strobed", "Exposure time" and
"Brightness" image acquisition parameters:

In continuous light operation ("Strobed" option not active), the exposure time can be freely
set between 54us and 20ms; the "Brightness" regulator is deactivated.

In strobed operation ("Strobed" option active), the adjustable exposure time is based on
the "Brightness" value and can be set to max. 8ms. The min. value for brightness is 15%;
the max. value is dependent on the set exposure time.
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3.3.2.4 Display of the "BLOB" tool type

With the BLOB tool, a red/green-colored overlay, which can be switched on and off and
which represents the result of the segmentation/binarization, is placed over the gray-value
image.

LSIS 462/ M43-W1
webConfig Adjustment Diagnostics Mainte nance

“Programs (LU Device

Tool configuration [Program: Default *]

o] alal (7] w CTEr—

Region of interest

/ (ROI)

x 745y 56 Overall statuz: @ Time: 7 me
Toals Image managar
Tool type Tool name Re positioning correction Status Time ;I
Image acquisition Imagsr - (] 1
Blob Fincler <] 22
Fieader Findler (] 171
Qutput Writer =] ?
N .

Figure 3.16: "BLOB" image display

All parameters necessary for BLOB analysis are contained in the "General", "Segmentation”
and "Attributes" tabs. Workflow takes place logically from left to right:

1. Defining regions of interest (ROI)

2. Segmentimage

3.  Evaluate BLOB attributes

If the calculation of the centroid (Center X, Center Y) or the size of the circumscribing rect-
angle (Height, Width) was activated under the BLOB properties ("Attributes" parameter

30
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group, see page 36), the BLOB number of the active BLOB is displayed on the image at the
location of the centroid.

BLOB tool: "General" parameter group

Located here are various tools for defining regions of interest and general settings of the
BLOB tool.

General Sagmantation Attributas
Change ROI
O Qe (B O R
) X: 1y 35 |4
ROl size [ 0|
Widlth: 396 o Height: 413 v
Tool type Elob
Tool name |Finder
Description ’
Re positioning: |Tran3|ation and rotation j —o
Reference
Repositioning: | j
Correction IF x T v T Angle

Figure 3.17:  General parameters of the BLOB tool

Regions of interest (ROIs) can be used for excluding interfering elements in the image (e.qg.,
an adjacent component that should not be detected, or reflections). This reduces the eval-
uation time, as the entire image no longer needs to be considered.

For a composite ROI consisting of multiple, overlapping regions of interest, the set-theoretic
union of the contained pixels is evaluated.

Notice!

If no region of interest is defined, the complete image is defined as the region of interest.
When using repositioning (see following table), an offset rectangle can then be displayed as
region of interest, even if no region of interest was initially defined.

Notice!

When using regions of interest (ROls), the histogram displayed under "Segmentation" refers
only to the actually evaluated pixels, i.e. all points that are located within a region of interest.

For further information on working with ROls, see chapter 4.1 "Basic procedure — step-by-
step configuration of a BLOB analysis".
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Parameter Explanation
Change ROI Tools for restricting the ROI. The following elements are available:

X 'select ROI
Pressing this button puts the mouse in selection mode, i.e. the mouse can be used to select, and
thus activate, a ROI. The activated ROl can be moved and its dimensions changed. The selection mode
is the default mode.

' Add rectangular ROI
Pressing this button puts the mouse in the mode for drawing rectangular ROIs. The user clicks the
mouse on the image to set a starting point and then, while holding down the mouse button, pulls the
mouse to create a rectangle. Upon release of the mouse button, the rectangle is accepted. The pro-
gram then automatically switches to the selection mode to allow the user to make changes to the
drawn rectangle. This means that in order to draw another ROI, either this or another button must
again be clicked. A drawn rectangle extends the current, existing ROl

' /Add elliptical ROI
Pressing this button puts the mouse in the mode for drawing elliptical ROIs. The user clicks the mouse
on the image to set a starting point and then, while holding down the mouse button, pulls the mouse
to create an ellipse. Upon release of the mouse button, the ellipse is accepted. The program then
automatically switches to the selection mode to allow the user to make changes to the drawn ellipse.
This means that in order to draw another ROI, either this or another button must again be clicked. A
drawn ellipse extends the current, existing ROI.

' /Add polygonal ROI
Pressing this button puts the mouse in the mode for drawing polygonal ROIs. The user clicks the
mouse on the image to create a starting point. He then clicks another image point to set the next
vertex. Subsequent mouse clicks on the image set further vertices, thereby continuing the polygon.
Drawing of the polygon is completed when the user again clicks the first point of the polygon. The
program then automatically switches to the selection mode to allow the user to make changes to
the drawn polygon. This means that in order to draw another ROI, either this or another button must
again be clicked. A drawn polygon extends the current, existing ROI.

'© copy ROI
Pressing this button saves the currently selected ROI.

E paste ROI
The most recently saved ROl is inserted in the active tool.

% IDelete ROI
Pressing this button deletes the activated ROI.

ROI size Display of the x/y coordinates as well as the height and width of the current ROI. The origin (x=0,
y=0) is the upper left corner of the image. The values of the x-coordinates increase to the right; the
values of the y-coordinates increase downward. Values "x" and "y" describe the coordinates of the
upper left corner of the ROI closest to the origin. For elliptical or polygonal ROIs, the circumscribing
rectangle is used as a basis. Width and height define the dimensions of a rectangle that encloses
the selected ROI.

Tool type Display of the tool type. Cannot be changed.

Tool name Optional entry of the tool name. Can be changed at a later point in time.

Description Optional description of the tool. Can be changed at a later point in time.
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Parameter

Explanation

Reference "

Repositioning: Defined in this field is whether the current tool provides correction values for a repositioning of ROls

in subsequent tools. The following modes exist:
of £: Determination of correction values deactivated.

Translation: Determination of correction values for horizontal and vertical repositioning (x, y).
This can be performed on the basis of one or more found BLOBs. Press the "Teach" button > to
teach the center of mass of the BLOB that is valid at this point in time. In subsequentimage analyses,
the centers of mass of the valid BLOBs that exist at the given point in time are calculated, compared
to the reference coordinates, and the repositioning values ascertained for the translation. Subsequent
BLOB tools can access these values.

Without a taught-in reference position, the tool result in this mode is NOK (red LED in the tool list)
and a red exclamation mark appears in the "Reference" column of the tool list.

Move and rotate: Determination of corrective values for horizontal, vertical and rotational
repositioning. This can only be performed on the basis of exactly one found BLOB, since only in this
case is a unique angle assignment possible. Thus, the prerequisite is the number "min=1" and
"max=1"in the "Attribute" tab and the presence of exactly one valid BLOB. Press the "Teach" button
~|to teach the center of mass and the angular position of this BLOB. In subsequent image analyses,
the center of mass and the angular position of the valid BLOB that then exists is calculated, compared
to the taught reference values, and the repositioning values ascertained for translation and rotation.
Subsequent BLOB tools can access these values.

Without a taught-in reference position, the tool result in this mode is NOK (red LED in the tool list)
and a red exclamation mark appears in the "Reference" column of the tool list.

Correction V)

Repositioning: Defined in this field is whether the ROIs of the current tool should be repositioned using the correction

values of a previous tool. In the dropdown box in this field, it is possible to reference a previous tool
that provides correction values. Select the "X", "Y" and "Angle" check boxes to define how the ROIs
of the tool are to be repositioned: X=horizontal, Y=vertical, Angle=rotational. If the tool being used
for referencing provides no or insufficient corrective values, the tool result in this mode is NOK (red
LED in the toolbar) and the name of the referenced tool is displayed in red in the toolbar.

O 1) Information on using repositioning:

Repositioning is possible for BLOB or code tools. The following conditions must be fulfilled
H for repositioning:

1. In the tool used for repositioning, the minimum number of results to be found

(BLOBSs or codes) must be set to 1; if angle tracking is to be performed as well,
the maximum number must also be 1, as unique orientation cannot otherwise
be ascertained. Angle tracking is only useful if the corresponding result has a
clear orientation (no circles - here, the angle is, in effect, undefined)!

In the same tool, "Repositioning: Reference" must be set and the "Teach" button
then pressed. Each time one of this tool's parameters is changed or the camera
is mechanically realigned, it is recommended that the repositioning reference
be re-taught.

For the tool that is repositioned (also of type BLOB or code), the respective tool
that offers the repositioning must be selected under "Repositioning correction".
Repositioning can occur in the X or Y direction (default: X and Y). Repositioning
by angle can be selected if this is offered by the projected tool (see 1.).
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BLOB tool: "Segmentation" parameter group
The settings for segmenting the image are made on this tab.

Genaral Segm entation Attributas

Filter (gray scale) Smocth -

Binarization

Frequency [%] 100

Grayscale value

0 50 100 150 200 250
Thresholds lowe: SOEJ high: | 231 i}

Inverted

Filter {binary) Erosion 5x5 |L|
Fill holes B

Boundary blobs

Figure 3.18: Segmentation parameters of the BLOB tool

Notice!

When using regions of interest (ROIs), the histogram refers only to the actually evaluated
pixels, i.e. all points that are located within a region of interest.

Parameter Explanation

Filter (gray scale) |The dropdown box enables the use of a filter on the recorded gray-value image. If the original image
is noisy, a smoothing filter can be applied to the gray-value image prior to segmentation.
Notice: The original is also always displayed for filtered images.

Binarization This option assists in the preselection process to specify whether the system is to search for dark or
light objects. To reduce operating errors, the respective left or right segmentation limit cannot be
changed in these cases.

The threshold values for the binarization of the gray-value image can be preset as follows:

Dark objects: Black to medium gray, gray values from 0 to 100, lower threshold fixed

Range: Dark gray to light gray, gray values from 50 to 200

Light objects: Medium gray to white, gray values from 150 to 255, upper threshold fixed

Unfixed threshold values can be changed as desired.

Histogram The histogram is displayed for assessing the displayed image. In digital image processing, a histo-
gram is understood to be the statistical frequency of individual gray values in animage. The histogram
of an image is used to make a statement on the gray values that are present in the image and on
the amount of contrast and on the brightness of the image and simplifies the setting of the thresholds
for reliable segmentation of the object that is to be inspected.
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Parameter Explanation

Thresholds The two thresholds for the binarization of the gray-value image can be defined via the two regulators
in the histogram or by directly entering the values. Pixels with gray values within the defined range
are active and are displayed in the overlay in green or red.

Inverted Select the check box to invert the binarization specified by the thresholds. This means that active
pixels become inactive and vice versa.

Filter (binary) The dropdown box enables the use of a binary filter on the generated overlay.
Erosion:
This is used to enlarge dark structures in the image and thereby eliminate bright, interfering pixels.
Dilatation:
This is used to enlarge bright structures in the image and thereby eliminate dark, interfering pixels.
Open:
Erosion is performed followed by dilation. This results in the closure of gaps in dark objects without
changing the object size.
Close:
Dilation is performed followed by erosion. This results in the closure of gaps in bright objects without
changing the object size.
Comment: When displaying binarized objects in the image, "bright structures" and "bright objects"
always refer to the active pixels displayed in color (red or green) in the image; "dark structures” or
"dark objects" always refer to the remaining image area.

Fill holes The parameter specifies that holes in the localized BLOBs are to be filled automatically.

Boundary BLOBs |The parameter specifies whether or not localized BLOBs that touch the edge of a ROI are taken into
account. The option is active by default.

Leuze electronic
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BLOB tool: "Attributes" parameter group

Here, the desired objects are separated from the undesired objects in the image and the
criteria for the tool result are defined.

Notice!

Note that the processing time is extended as the number of attributes that must be checked
increases. Furthermore, the processing time increases considerably as the number of found
BLOBs increases. The evaluation time also increases if at least one of the three attributes
"Major axis", "Minor axis" and "Angle" was activated!

Ganaral Segmantation Atiributes
Select 111z
blob{s) =
= Pre-filter
NOMINAL ACTUAL
NAME MINIMUM MAXIMUM VALUE
Area 33333 Y 360960 -+ 2238
Height 0 i} 480 i} 64
Width = 752 (& 36
Center X 0,00 i} 752,00 i} 335,05
Center Y 0,00 4 480,00 -+ 20256
Major axis 0,00 i} 892,13 i} 63,01
Minor axis 0,00 4 679,82 1 3501
& &
Angle 0,00 EJ 280,00 EJ 90,02
[Tl Angle between 0" and 180"
Perimeter 0.00 & 100000,0 [+ 19190
& &
Shape factor 0,00 EJ 100,00 EJ 76,37
= Tool result
NOMINAL ACTUAL
NAME MINIMUM MAXIMUM VALUE
Total area 04 360960 [4] -
7 La] La]
Blob count - - 0

Figure 3.19: Setting the BLOB attributes

The BLOB analysis is divided into the "Prefilter" and "Tool result" areas. These can be

opened and closed by clicking the "-" icon:

1.  The segmentation yields a list with active BLOBs. The BLOBs whose complete
properties lie within the borders defined by the prefilter (= actual value in the prefilter
list marked in green) are valid BLOBs and are displayed in green in the overlay; the
other, invalid BLOBs in the overlay are displayed in red (see figure 3.16 on page 30).
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2. Asecond analysis is performed for the valid BLOBs. If, depending on activation, the
number of BLOBs in the list and/or the total area of these BLOBs lies within the spec-
ified borders, the analysis of the tool yields the result OK, otherwise NOK. The actual
values of these criteria are also marked in color in the result list (green = actual value
within the defined min/max range, red = actual value outside of the defined min/max
range).

Buttons
The button bar contains the following elements:
Click this button to get to the first BLOB in the list of localized BLOBs.
Click this button to get back to the previous BLOB. Once the start of the BLOB
list is reached, focus remains on the first BLOB.
Click this button to change to the overall view.
Click this button to get to the next BLOB. Once the end of the BLOB list is reached,
focus remains on the last BLOB.
Click this button to get to the last BLOB in the list of localized BLOBs.

Parameter Explanation
Area Min: 0
Max: 360960

Prefilter according to BLOB size (in pixels):
Only BLOBs in the range between MINIMUM and MAXIMUM are valid and are displayed in green in
the overlay.

Height Min: 0

Max: 480

Prefilter according to height (in pixels) of the smallest rectangle that encloses the BLOB with sides
parallel to the horizontal and vertical image border. Only BLOBs in the range between MINIMUM and
MAXIMUM are valid and are displayed in green in the overlay.

Width Min: 0

Max: 752

Prefilter according to width (in pixels) of the smallest rectangle that encloses the BLOB with sides
parallel to the horizontal and vertical image border. Only BLOBs in the range between MINIMUM and
MAXIMUM are valid and are displayed in green in the overlay.

Center X Min: 0.00

Max: 752.00

Prefilter according to the X-coordinate of the BLOB's area centroid. Coordinate origin is the upper
left corner of the image. Only BLOBs in the range between MINIMUM and MAXIMUM are valid and
are displayed in green in the overlay.

Center Y Min: 0.00

Max: 480.00

Prefilter according to the Y-coordinate of the BLOB's area centroid. Coordinate origin is the upper left
corner of the image. Only BLOBs in the range between MINIMUM and MAXIMUM are valid and are
displayed in green in the overlay.
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Parameter Explanation
Major axis ! Min: 0.00
Max: 892.13
Prefilter according to the length (in pixels) of the major axis, i.e. the length of the smallest rotated
rectangle that encloses the BLOB. Only BLOBs in the range between MINIMUM and MAXIMUM are
valid and are displayed in green in the overlay.
Minor axis ) Min: 0.00
Max: 679.82
Prefilter according to the length (in pixels) of the minor axis, i.e. the height of the smallest rotated
rectangle that encloses the BLOB. Only BLOBs in the range between MINIMUM and MAXIMUM are
valid and are displayed in green in the overlay.
Angle D Min: 0.00
Max: 360.00
Prefilter according to the angle of the mass centroid axis of the BLOB (0° ... 360°, pointing to the
"heavy" side of the BLOB, relative to the X-axis). Only BLOBs in the range between MINIMUM and
MAXIMUM are valid and are displayed in green in the overlay.
Angle between 0° |Function for the support of symmetric objects. If this function is active, the same angle is displayed
and 180° for two objects whose position differs by one half turn (180°). For symmetric objects, the same angle
is, thus, understandably always displayed. The function limits the input for MINIMUM and MAXIMUM
of the angle to a maximum value of 180°.
Perimeter Min: 0.00
Max: 10000.00
Prefilter according to the length (in pixels) of the outer contour line of the BLOB. Only BLOBs in the
range between MINIMUM and MAXIMUM are valid and are displayed in green in the overlay.
Shape factor Min: 0.00
Max: 100.00
Prefilter according to the shape factor. This is the ratio between the area and the perimeter of the
BLOB, normalized to values between 0 and 100. The shape factor classifies the geometric shape of
the BLOB:
"100" represents a perfect circle, "0" a perfect line. The formula is (41T * area/perimeter?) * 100.
Only BLOBs in the region between MINIMUM and MAXIMUM are valid and are displayed in the overlay
in green.
Total area Min: 0
Max: 360960
Total area of all valid BLOBs of a tool. Only if the total area is in the range between MINIMUM and
MAXIMUM is the tool result OK (green LED in the tool list).
BLOB count Min: 0
Max: 10000

Number of valid BLOBs of a tool. Only if the number is in the range between MINIMUM and MAXIMUM
is the tool result OK (green LED in the tool list).

1) The evaluation of one or more of the three marked attributes can considerably increase the
evaluation time for each found BLOB.

For further information on the evaluation of the BLOB attributes, see chapter 4.1 "Basic
procedure — step-by-step configuration of a BLOB analysis".
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3.3.2.5 Display of the "Code" tool type
The current gray-value image is displayed in the image display.

Tool configuration [Program: Default *]

( @@ Q, || & By Continuous - )|

LSIS 462/ M43-W1

webConfig Adjustment Diagnostics Maintenance
Program Program

X742y 36T Gesamtstatuz: @ Zsit: 7 me
Toals Image managar
T || R
Tool type Tool name Re positioning correction Status Time [ms] m
Image acquisition Imagsr - Q 1
Elob Findler 25
Code Reader Finder

@ ¢ @
5]

Qutput Writer

Figure 3.20: "Code" image display

The settings necessary for configuring code reading are made in the "General", "Decoder",
"Results" and "Extended" tabs.
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Code tool: "General" parameter group

Located here are general settings of the code tool; these are already familiar to you from
BLOB analysis.

General Decodar Results Extended

Change ROI

D;L;S@

o L

ROIsize —D- CI —D- v/
Wiclth: 0 !iJ Height: 0 !iJ
Tool type
Tool name |Reader
Description ’
Re positioning: | Off j
Reference —
Repositioning: | Finder j
Correction WV ox Wy v Angle

I Limit decading tims
max. decoding time

I
30

Figure 3.21: General parameters of the code tool

O Notice!
H In firmware version 2.0, only a rectangular region of interest is permissible for the code tool.
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Parameter Explanation
Change ROI Tools for restricting the ROI. The following elements are available:
X select ROI
Pressing this button puts the mouse in selection mode, i.e. the mouse can be used to select, and
thus activate, a ROI. The activated ROl can be moved and its dimensions changed. The selection mode
is the default mode.
“"'Add rectangular ROI
Pressing this button puts the mouse in the mode for drawing rectangular ROIs. The user clicks the
mouse on the image to set a starting point and then, while holding down the mouse button, pulls the
mouse to create a rectangle. Upon release of the mouse button, the rectangle is accepted. The pro-
gram then automatically switches to the selection mode to allow the user to make changes to the
drawn rectangle. This means that in order to draw another RO, either this or another button must
again be clicked. A drawn rectangle extends the current, existing ROI.
T Copy ROl
Pressing this button saves the currently selected ROI.
& paste RoI
The most recently saved ROl is inserted in the active tool.
* Delete ROI
Pressing this button deletes the activated ROI.

ROl size Display of the x/y coordinates as well as the height and width of the current ROI. The origin (x=0,
y=0) is the upper left corner of the image. The values of the x-coordinates increase to the right; the
values of the y-coordinates increase downward. Values "x" and "y" describe the coordinates of the
upper left corner of the ROI closest to the origin. For elliptical or polygonal ROIs, the circumscribing
rectangle is used as a basis. Width and height define the dimensions of a rectangle that encloses
the selected ROI.

Tool type Display of the tool type. Cannot be changed.

Tool name Optional entry of the tool name. Can be changed at a later point in time.

Description Optional description of the tool. Can be changed at a later point in time.

Leuze electronic
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Parameter

Explanation

Repositioning: Defined in this field is whether the current tool provides correction values for a repositioning of ROIs

Reference "

in subsequent tools. The following modes exist:
of £: Determination of correction values deactivated

Translation: Determination of correction values for horizontal and vertical repositioning (x, y).
This can be performed on the basis of one or more found BLOBSs. Press the "Teach" button '~ to
teach the center of mass of the BLOB that is valid at this point in time. In subsequent image analyses,
the centers of mass of the valid BLOBs that exist at the given point in time are calculated, compared
to the reference coordinates, and the repositioning values ascertained for the translation. Subsequent
BLOB tools can access these values.

Without a taught-in reference position, the tool result in this mode is NOK (red LED in the tool list)
and a red exclamation mark appears in the "Reference" column of the tool list.

Move and rotate: Determination of corrective values for horizontal, vertical and rotational
repositioning. This can only be performed on the basis of exactly one found BLOB, since only in this
case is a unique angle assignment possible. Thus, the prerequisite is the number "min=1" and
"max=1"in the "Attribute" tab and the presence of exactly one valid BLOB. Press the "Teach" button
—|to teach the center of mass and the angular position of this BLOB. In subsequent image analyses,
the center of mass and the angular position of the valid BLOB that then exists is calculated, compared
to the taught reference values, and the repositioning values ascertained for translation and rotation.
Subsequent BLOB tools can access these values.

Without a taught-in reference position, the tool result in this mode is NOK (red LED in the tool list)
and a red exclamation mark appears in the "Reference" column of the tool list.

Repositioning: Defined in this field is whether the ROIs of the current tool should be repositioned using the correction
1)

Correction

values of a previous tool. In the dropdown box in this field, it is possible to reference a previous tool
that provides correction values. By marking fields "x", "y" and "angle", one defines how the ROIs of
the tool are to be repositioned: x=horizontal, y=vertical, angle=rotational)

Ifthe tool that is used as a reference does not make available any or only insufficient correction values,
the tool result in this mode is NOK (red LED in the tool list) and the name of the referenced tool is
displayed in red in the "Repositioning reference" column of the tool list.

max. decoding Min: 30ms

time

Max: 3000ms
The maximum time for decoding the code; after this time, decoding is terminated.

1) Information on using repositioning:
Repositioning is possible for BLOB or code tools. The following conditions must be fulfilled
for repositioning:

1.

In the tool used for repositioning, the minimum number of results to be found
(BLOBs or codes) must be set to 1; if angle tracking is to be performed as well,
the maximum number must also be 1, as unique orientation cannot otherwise
be ascertained. Angle tracking is only useful if the corresponding result has a
clear orientation (no circles - here, the angle is, in effect, undefined)!

In the same tool, "Repositioning: reference" must be set and the "Teach" button
then pressed. Each time one of this tool's parameters is changed or the camera
is mechanically realigned, it is recommended that the repositioning reference
be re-taught.

For the tool that is repositioned (also of type BLOB or code), the respective tool
that offers the repositioning must be selected under "Repositioning correction".
Repositioning can occur in the X or Y direction (default: X and Y). Repositioning
by angle can be selected if this is offered by the projected tool (see 1.).
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Code tool: "Decoder" parameter group

You have the option here of restricting reading to certain code types by activating only the
respective, required codes. Deactivating irrelevant codes reduces the execution time of the
tool.

Ganeral

Code type

=

Drata Matrix

Decoder Results Extended

Number of digits

ECC 200 &x18-16x48,10%10-144x144

Co /5 Interleaved 2-54
Code 39 1-64
Code UPC 512 {b
813
1-64
Codabar 1-G64
Code parameters
Number of digits 1-64
Check digit method  Mod 432 -

Figure 3.22: Code parameters of the code tool

Parameter

‘ Explanation

"Code type" area

Data Matrix Code
ECC 200

| "

Is part of the group of 2D codes (two-dimensional codes) and is made up of dots (so-called cells).
Camera-based systems (objective, camera and corresponding decoder and evaluation unit) are
generally used for reading, as conventional reading methods fail here. The advantage of this matrix
code is in the information density, which is approximately 15-times higher than possible with simple
barcodes.

The Data Matrix code can be read omnidirectionally and supports the representation of a variety of
different character and typesets. It is used primarily in various areas of production for traceability
and in the pharmaceutical industry. There are different development levels of the Data Matrix code
(ECC 0 through ECC 200);

all have a horizontal and a vertical boundary line (orientation lines). Depending on the size, up to 2334
ASCll characters (seven bit), 1558 extended ASCII characters (eight bit) or 3116 digits can be encoded.
The information-carrying area of the Data Matrix code (square area in the middle) is called the data
region. This is framed by the so-called finder pattern, which has an L-shape, and an alternating
pattern. This is used for orienting the reader device. The Data Matrix code is AIM standardized and
is specified in standard ISO/IEC 16022.

Damaged or unprinted cells can be calculated and corrected with the Reed - Solomon error algorithm.
This allows even bad codes to be decoded.

Leuze electronic
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Parameter

Explanation

Code
2/5 Interleaved

1234

Numeric barcode (characters 0 — 9) consisting of two wide and three narrow bars and spaces, giving
the code the name "2/5". "Interleaved" refers to the overlapping representation of the characters.
The ratio of narrow to wide bars (or spaces) is 1:2 to 1:3.

Restriction: If the narrow element has a width of less than 0.5 mm, the following applies: narrow
element: wide element =1:2.25 (to maximum 1 : 3). The code always consists of one start character,
an even number of digits (pairs of digits), as well as a stop character. The first digit is represented
by five bars, the second digit by the spaces in between the bars.

The last space is limited by the first bar of the next pair of digits or the stop character.

To encode various digits with five elements, exactly two wide and three narrow modules are used
per digit. The Code 2/5 Interleaved has a high information density. With a module width of 0.3 mm,
for example, only 2.7 mm is required for each represented digit. The disadvantages of this barcode
are, on the one hand, the small number of data characters (only numeric data) and, on the other hand,
a lower tolerance (= 10%), which is due to the information-carrying spaces. The exact code speci-
fications can be found in standard EN 801.

The number of data characters is arbitrary (depends on the maximum scanning width), but is always
even (pairs of digits). The optional check digit is calculated according to modulo 10 with weighting
3; weighting begins at the right.

Code 39

1234

Alphanumeric code that supports the representation of digits 0 to 9, the 26 letters (no umlauts) and
a total of seven special characters. Each character consists of nine elements (five bars and four
spaces). Three of the elements are wide and six are narrow, with the exception of the representation
of the special characters.

The ratio for Code 39 is 1: 2 to 1: 3 (narrow element : wide element). If the narrow element has a
width of less than 0.5mm, the ratio: 1 : 2.25 to maximum 1 : 3 applies.

Atjust+ 10%, Code 39 has alow tolerance as well as a relatively low information density: Ata module
width of 0.3mm and a ratio of 1 : 3, one digit requires 4.8mm of space.

Code 39 takes its name from both its character set (originally 39 characters, now 43 characters) as
well as from its structure—the characters are formed from three wide and six narrow elements which
are made of up five bars and four spaces (5 + 4 = 9).

The exact specifications for Code 39 can be found in ANSI MH10.8-1983, section 4.4, and in standard
EN 800.

Depending on how the used decoder is programmed, the + —. / % characters may have a control-
character function. The number of data characters is arbitrary; depending on the scanning width, a
maximum of 20 is recommended. The recommended size is a height of at least 20 mm or 25% of
the width.

Optionally, Code 39 can also be used without a check digit. This applies only for very specific
application cases, however.

The check digit is calculated according to modulo 43; the calculated number is again assigned a
character from the Code 39 character set according to the reference number, e.g.:

Data digits (example): 12ABCXY

Sum of the reference numbers:  1+2+10+11+12+33+34 = 103
Modulo 43: 138 /43 = 2, remainder 17
Check digit: "H" = reference number for 17
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Parameter

Explanation

Code UPC

UPC

0 ‘|||:234 5“67890"” 5
UPC-A

07123456

-E

Code UPC-A:

Universal Product Code; an American, machine-readable, self-checking product number code
barcode) which is compatible with the European EAN code. A distinction is made between UPC A
and UPC E, both of which can only represent numeric characters (digits 0 to 9). Version A has 12-
digits and is very similar to the EAN-13 code; version E corresponds to the EAN-8 code. The bars
and spaces can be 1, 2, 3 or 4 modules wide. A character always consists of seven modules. In
addition to this are two edge characters and one delimiter. The check digit for the UPC code can be
calculated as follows (modulo 10, weighting 3/1):

Example:

Sequence of data digits: 14084589938

Sum of digits at the "odd places",

beginning from left: 1+0+4+8+9+8=30
Multiply by 3: 30x3=90

Sum of the "odd places": 4+8+5+9+3=29
Addition: 90 +29=119
Subtraction from the next-higher

Multiples of 10: 120-119 =1

Check digit: 1

Code UPC-E:

Abbreviated version of UPC-A for applications with little space.

The UPC-E check sum is, however, calculated somewhat differently: UPC-E check digits are
calculated with the aid of an expansion that is based on the sixth digit.

Example:

Example data: 123456

; |Expand to 10 digits using the table.

Because the UPC-E example code ends with a 6, the digits 0000 are inserted in front of the sixth
digit (insertion position 6) to expand the code to 10 digits: 1234500006

A zero is to be placed in front of the resulting 10-digit code, the number system character:
01234500006

The check digit of the resulting 11-digit code is calculated using the UPC-A procedure.

The data to be printed are a number with eight digits consisting of the number system character, the
original UPC-E code with six digits and the check digit: 01234565

Leuze electronic
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Parameter

Explanation

Code EAN

002343

4700 0
EAN 13
4015715895

EAM &

Code EAN 13:

European Article Numbering; name of a barcode family which exists in a wide number of versions.
With regard to structure, the EAN code is compatible with the American UPC code. The exact code
specifications can be found in standard EN 799.

EAN 13 takes its name from the maximum number of digits that can be represented with this code.
Specification: Numeric code, digits 0...9 can be represented. Each character consists of eleven
elements; all bars and spaces carry information. Only 13 characters can be displayed together.
Standardized sizes are SC0 through SC9 and Nominal SC2, whereby, in practical use, the code height
is often reduced. The clear text line is not intended for machine detection. The EAN 13 code is used
across Europe in standardized form in (self-service) product packages, based on the UPC
specification. The first two digits carry the national ID (for example, "04" represents Germany, "08"
Italy and "03" France); the next five digits specify the company ID within the country, the remaining
five digits represent a part no. within the company or manufacturer. The last digit is a check digit.
The advantage is the high information density with standardized sizes. The disadvantage is the
requirement of very small tolerances. The EAN 13 symbology is divided to two halves of six digits
each. These are separated from one another by a delimiter. The 13th digit (first character from left)
is not encoded separately in the barcode field, but is instead encrypted within the six characters of
the left half of the symbol. In practical use, common sizes are between SCO and SC3.

Code EAN 8:

Barcode with a specification similar to EAN 13, though only eight digits can be represented together.
Like the EAN 13, standardized sizes exist for this code as well (SC0...SC9). The height of this code
is not typically shortened, however. EAN 8 is preferred whenever it is not deemed necessary to use
the larger EAN 13 on the packages. The meaning of the characters is identical. To achieve the lower
number of eight characters, successive zeros are, however, omitted. The EAN 8 symbology is divided
to two halves of four digits each. There is a delimiter between the two halves. Advantage is the high
information density with standardized sizes and check digit; disadvantage is the requirement of very
small tolerances.
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Parameter

Explanation

Code 128

Al2

3

Code 128 is a universal, alphanumeric barcode that can represent the entire ASCII character set with-
out character combinations. This is, of course, not directly possible; one must, therefore, distinguish
between three character sets: Code A, Code B and Code C. These can be selected depending on the
area of application. The character sets can also be mixed, however. There are separate codes for
switching between the three character sets. Each character in Code 128 consists of a total of eleven
modules that are divided into three bars and three spaces. The bars always consist of an even number
(even parity) of modules and the spaces always consist of odd number of modules. The stop character
is an exception here and consists of 13 modules (eleven modules and one guard bar with two mod-
ules). While Code 128 can use the entire ASCII character set and has a high information density, it
has a low error tolerance. The number of data characters is arbitrary, but does, of course, depend
on the maximum scanning width. The recommended size for the barcode is a height of at least 6.0
mm or 15% of the barcode length. The symbology is generally: Quiet zone, Code B start character,
data characters, check character, stop character, quiet zone.
The exact code specifications can be found in standard EN 799.
The sum of the modules is always 11, with the exception of the start/stop character (13).
Example: Character A:  1+1+1+3+2+3=11

Character B:  1+3+1+3+2+1=11, etc.
Code 128 supports multiple reading. As a result, it is possible to encode strings of data characters
as barcodes that exceed the maximum scanning width. This method can generally be switched on
and off in the scanner.
The check digit for Code 128 is calculated according to modulo 103; weighting begins with 1 and is
increased by 1 with each character (from left to right). The character used as a check digit is the
calculated checksum that corresponds to the associated reference number.

Example check digit calculation:

Data digits: 123ABC

Sum of the reference numbers: 104+1x1742x18+3x19+4x33+5x34+6+35=726
Modulo 103: 726 /103 = 7, remainder 5

Characters of reference number 5: %

Code 128 B:

Barcode, which, unlike Code 128, is always started with the "Code B" start character. It is also
possible to switch to Code C, though entered digits are not automatically converted to the respective
characters. The check digit is calculated in the same way as described for Code 128.

Code 128 C:

Barcode that contains only digits (0 to 9), but which has a higher information density.

In the character set, the entered digit pairs correspond to the numbers from 0 to 99 (reference
number).

Each of these pairs of numbers is coded with a character. The check digit is calculated according to
modulo 103; weighting begins with 1 and is increased by 1 with each pair of digits (from left to right).
The character used as a check digit is the calculated check number that corresponds to the associated
reference number.

Character set C of Code 128 allows shorter barcode symbols to be used in certain cases in which
several numeric characters follow in sequence.

Symbology: Quiet zone, start code C, data digits, check character, stop character, quiet zone.

Example Code 128 C:

Data digits: 123456

Sum of the reference numbers: 105 + 1x12 + 2x34 + 3x56 = 353
Modulo 103: 353/103 = 3, remainder 44

Characters of reference number 44: L
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Parameter

Explanation

Codabar

1234

Numeric barcode with six additional special characters. This can be used to represent the following
characters:0123456789-$:/.+

Each character consists of seven elements (bars/spaces). Either two or three wide elements and four
or five narrow elements are used to represent the code. The spaces between the characters contain
no information. Codabar has a low information density. With a module width of 0.3 mm and a ratio
of 1: 3, for example, 5.5 mm / digit is required.

The main areas of use for Codabar are medicinal/clinical applications and photo labs, as well as
libraries.

It is frequently used to label stored blood. The exact code specifications can be found in standard
EN 798(?).

Symbology: Quiet zone, start character, data digits, check digit, stop character, quiet zone.

The check digit is calculated according to modulo 16; the calculated number is assigned a character
from the reference table.

Example Codabar:

Data digits: 1234

Start and stop, each: A

Complete character string: A1234A

Reference numbers: 16123416

Sum of the reference numbers: 42

Modulo 16: 42 /16 = 2, remainder 10
Subtracted from 16: 16-10=6

Check digit for reference number 6: 6

Thus, the entire character string is: A12346A, whereby start/stop characters and check digit do not
appear in the clear text line.

"Code parameters"

area

Number of digits | Number of digits in the codes that are to be decoded.

Check digit Configuration of the check digit method used to compute the check digit.

method

Check digit Selection of the check digit output enables the output of the check digit together with the data

transm. characters.

Conversion Configuration of the conversion method to be applied for Code 39. The "Standard" method stands

method for for the usual Code 39 conversion. The "ASCII" method uses the entire ASCII character set. It extends

Code 39 the usual Code 39 character set. "Standard/ASCII" permits a mixed conversion according to the
ode Standard and ASCIl methods.

Conversion UPC-E |Activation of conversion of a UPC-E code to a UPC-A code.

to UPC-A

Output EAN 128 With Code 128, the output of the EAN 128 header can be activated or deactivated.

header
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Code tool: "Results" parameter group

This parameter group is similar in function to that of the "Attributes" group for BLOB analysis.
Here, the desired objects are separated from the undesired objects in the image and the

criteria for the tool result are defined.

Notice!

Note that the processing time is extended as the number of attributes that must be checked

increases.

Ganeral Decodar Extended

Select pa—

code(s) "

Code EAN
4008458037001

Length:13; Center: (264, 239); Angle: 90

NOMINAL ACTUAL
NAME MINIMUM VALUE
IMinimum sdge contrast F --] E
IMinimum reflection F --] A
Symbel contrast 10 F --] o
Modulation = .._] E
Defects F .._] A
Decodability E __} A
Cwerall quality 10 £ ] E

NAME MINIAUM A VALUE
Vertical print growth 0,00
Harizontal print growth 0,00

Symbol contrast 20 F --]

Axial non-uniformity F --]

Unuzed error correction F --]

Cverall quality 20 _F:j -

= Telesat

NAME NOMINAL NOMINAL ACTUAL

MINIMUM MAXIMUM VALUE

Mumber of codes @ 1

[[] Codecomparisan

Figure 3.23: Setting the code attributes
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Code analysis is divided into the "Code", "Quiality filtering 1D/2D" and "Tool results"areas;

these can be opened by clicking on the

1.
2.

icon:

The "Code" area is used for displaying the current code.

The code reading yields a list with active codes. The codes whose properties lie within
the borders defined by the quality filter (= actual value in the quality filter list marked
in green) are valid codes and are displayed in green in the overlay; the other, invalid
codes in the overlay are displayed in red.

A second analysis is performed for the valid codes. If, depending on activation, the
number of codes in the list and/or the comparison result of these codes lies within the
specified borders, the analysis of the tool yields the result OK, otherwise NOK. The
actual value of the number of codes is also marked in color in the result list (green =
actual value within the defined min/max range, red = actual value outside of the
defined min/max range).

Buttons
The button bar contains the following elements:

Click this button to get to the first code in the list of localized codes.

Click this button to get back to the previous code. Once the start of the codes is
reached, focus remains on the first code.

Click this button to change to the overall view.

Click this button to get to the next code. Once the end of the codes is reached,
focus remains on the last code.

Click this button to get to the last code in the list of localized codes.
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Ganeral D r Extended

— (K] <]e)e) K

Code EAN
4008458037001

Length:13; Center: (264, 239); Angle: 207

NAME NN A VALUE
Iinimum edge contrast F --] F
Iinimum reflection F L-J] A
Symbol contrast 10 F --] (o
Modulation E L_J] E
Defects F .._] A
Decodability E '--] A
Cverall quality 10 _F:j F
= cvawiyfiterng
NAME MINIAUM A VALUE
Vertical print growth 0,00
Harizontal print growth 0,00

Syrmbol contrast 20 F .._] R
Axial non-uniformity F L-J] -
Unused error correction F --] -
Cverall quality 20 _FIL_-]J B
= Telesat
NAME NOMINAL NOMINAL ACTUAL

MINIMUM MAXIMUM VALUE
MNumberof codes @ 1

Code comparizan

Figure 3.24: Results of the code tool
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Parameter Explanation
1D quality filtering
Minimum edge The minimum edge contrast (also called adjacency contrast) is the difference between R and Ry, of
contrast adjacent elements including light zones. The
lowest value of an adjacency contrast of a scan reflection profile is the minimum adjacency contrast.
EC=Rs-R,
Minimum Minimum reflection (R,;,) is the lowest reflection value in the reflection profile. Ry,;, should not be
reflection greater than 0.5 R, This parameter shall ensure that R, is not too high and guarantees that an

adequate distance exists between background and bar reflection, especially for high values of R ..

Symbol contrast
1D

The symbol contrast is the difference between the highest and the lowest reflection value in a scan
reflection profile.

SC = Riax - Rrmin

The value is divided into classes.

Modulation

The modulation is the ratio of minimum edge contrast to symbol contrast, whereby the edge contrast
is the difference between the space reflectance and the bar reflectance of adjacent elements.
MOD = EC,,, / SC

The value is divided into classes.

Defects

Defects are irregularities within elements or light zones. They are measured as irregularities of the
element reflection.

An irregular element reflection within a given element or light zone is the difference between the
reflection of the global maximum and the reflection of the global minimum. If an element consists of
a single maximum or a single minimum, its irregular reflection is equal to zero. The highest value of
an irregular element reflection of a scan reflection profile is the maximum irregularity of an element
reflection. The degree of a defect is expressed as the ratio of maximum irregularity of an element
reflection (ERNmax) to the symbol contrast.

Defects = ERN,,ox / SC

The value is divided into classes.

Decodability

The decodability of a barcode symbol is a measure of its print accuracy relative to the corresponding
reference decoding algorithm. Normally, barcode readers achieve better results with symbols having
a higher decodability level than with symbols having a lower decodability.

The relevant rules for the nominal measurements of each barcode symbology are specified in the
respective symbology specifications. The reference decoding algorithm provides adequate leeway
for errorsin the printing and reading process through the definition of one or more reference threshold
values, which are used when making decisions regarding the element width or other measurements.
The value is divided into classes.

Overall quality 1D

The individual results are summarized and classified here. The overall quality corresponds to the
poorest ascertained individual quality.

2D quality filtering

Vertical print
growth

The vertical print growth is the percentage deviation from the nominal dimension of the cells. The
measurement value is ascertained with the vertical timing cells. A positive value represents enlarged
cells; a negative value represents reduced cells.

Horizontal print
growth

The horizontal print growth is the percentage deviation from the nominal dimension of the cells. The
measurement value is ascertained with the horizontal timing cells. A positive value represents
enlarged cells; a negative value represents reduced cells.

Symbol contrast
2D

The symbol contrast is the difference between the highest and the lowest reflection value in a gray-
value image.

SC = Riax - Rrmin

The value is divided into classes.
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Parameter

Explanation

Axial
non-uniformity

Axial non-uniformity provides information on possible horizontal or vertical distortion of the code; it
is divided into classes.

Unused error
correction

The Data Matrix code includes error correction that can correct errors in individual modules. The sum
of the corrected errors is subtracted from the maximum possible number of errors and is then clas-
sified as "unused error correction".

Overall quality 2D

The individual results are summarized and classified here. The overall quality corresponds to the
poorest ascertained individual quality.

Tool result

Number of codes

Min: 0

Max: 999

Number of valid codes of a tool. Only if the number is in the range between MINIMUM and MAXIMUM
is the tool result OK (green LED in the tool list).

Code comparison

Input field for a comparison with the code contents. Please be certain to enter the code contents
exactly.

Code tool: "Extended" parameter group
Located here are further settings for the code tool.

Ganaral Decodar Results Extended
Filter (gray scale) | - j
= 1D codes
Max. no. of labels 99 (&
Stepsize 8 ﬁ [i2]
Quiet zone 8 14 Module(s)]
Read direction | Automatic j
Determine code I
quality
= 2D codes
Max. no. of labels 99 (&
Search mode | Robust j
Print method | Mormal j
Mirrored | Automatic j
Color mode | Automatic j
Determine code =

quality

Figure 3.25: Extended settings of the code tool
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Parameter

Explanation

1D codes

Filter (gray scale)

The dropdown box enables the use of a filter on the recorded gray-value image.

Max. no. of labels

Data type: UINT16

Min: 0

Max: 99

Default: 99

Defines the maximum number of barcodes that are decoded in a tool.

Step size

Specifies the step size from one decoding line to the next. This value is specified in pixels.

Quiet zone

Defines the size of the quiet zone before the start character and after the stop character in modulus
width. The module thickness is the dimension of the narrow/narrowest element (bar or space) in the
barcode. A common value when printing the barcode is 10-times the module thickness.

Read direction

Here, you can preset the read direction of the barcode.

Determine code
quality

Activation of the code quality for barcodes. The values appear in the Results tab. The values can also
be transferred via the interfaces (see Output tool).

2D codes

Max. no. of labels

Data type: UINT16

Min: 0

Max: 99

Default: 99

The maximum number of 2D codes that are decoded in a tool.

Search mode

Here, you can preset whether the search mode for decoding the 2D codes is to be "fast" or "robust".
The "fast" search mode is recommended for decoding high-contrast and large 2D codes. If the 2D
codes are low contrast or small, the "robust" search mode should be selected.

Print method

Here, the type of 2D code that is to be decoded can be preset. For 2D codes with square cells, the
"normal" setting is recommended. If the cells only appear as dots, the "dot matrix" setting is rec-
ommended. This is the case, for example, if the codes are applied with a dot-peen marking device
or an inkjet printing system.

Mirrored

Here, you can preset whether the 2D code is printed normally or mirrored. If both are to be detected,
select "automatic”.

Color mode

Here, you can preset whether the background is white and the dots are black (normal) or if the back-
ground is black and the dots are white (inverted). If both can occur, automatic can be selected.

Determine code
quality

Activation of the code quality for barcodes. The values appear in the Results tab. The values can also
be transferred via the interfaces (see Output tool).
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3.3.2.6 Display of the "Output" tool type

In addition to the already-listed, tool-type-independent buttons and operational controls,
you will find for the "Output” tool in the left window area five tabs for configuring the program-
specific output data via various media and interfaces. These are the "Ethernet", "RS 232",
"File", "Display" and "Digital I/O" tabs. In the right part of the window, you can optionally
enter a name and a description.

a LSIS 462/ M43-W1 & Leuze electronic

webConfig Adiustment Process | Diagnostics | Maintenance

(#) % s+ |[ B W
| Check box
Tool: Finder - I\ Ethemet Output activated Tool type Output
oot e "
List box Description

Input lines

Tooltype. Tool name Repositioningcorrection  Status Time [ms]

°

El
e oo

Output Writer

] [Planning engins=r] HOSTINSP: OUTSI:  ©2010 Lew electronic GmbH & Co. KG

Figure 3.26: Window for configuring the output

" ... Output activated" check box

Only if the respective option is selected is the data output via the corresponding interface,
the device display or to a text file. Furthermore, it is possible to assign tool results to
programmable digital outputs.

"Structure of the output data" list box

In general, the output is divided into a header, into the output data of the individual tools
of the current check program and into a trailer. Here, you can select which part you would
like to edit. Delimiters between the individual pieces of data and the use of separate lines
increase the "readability" of the output data. If you selected the BLOB tool entry here, you
will have much more extensive selection and input options in the steps that follow.
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List of functions / input lines
Displayed in the left window area is a list of "output functions" with which you can define
(independent of output type) what is to be output and in what order. The desired elements
can be inserted into and removed from the input lines provided for this purpose at the right
by means of drag & drop. Information on the individual elements (date, time etc.) and other
possibilities for the specification are available as usual in the right part of the window.
Considerably more functions are available for the description of the individual tools than for
a header or trailer.
With regard to the input lines of the BLOB or the code tool:
e Parameters entered in the "Tool header" and "Tool trailer" lines are output once.
e Parameters entered in the "Output for tool result ..." lines are output in a dynamically
created list.
¢ These input lines are passed through once for each valid BLOB or each read code.
As a result, a table with various parameters for multiple BLOBs or codes can be
created. In the case of "Tool result not OK", this list can be reduced by means of the
"One-time NOK output" option to exactly one pass to e.g., create a single text output
in the event of an NOK case.

Notice!

Please note that the loop is executed for each result (i.e. each BLOB in the BLOB tool, each
code in the code tool). If no result is returned, i.e. not a single BLOB or single code was
found, the loop is not executed and no output is carried out.

The list of output functions contains the following elements:

General functions
0 Time: Time of the check-program evaluation in fixed format, "hh:mm:ss".

<

[ED Date: Date of the check-program evaluation in fixed format, "YYYY-MM-DD".

text Text: Freely definable text.

1% Special characters: Output of a single, unprintable character.

prg Program: Optional entry of the check program name. Can be changed at a later
point in time.

2 Global result: Global result (OK/not OK) of the active check program.

#e Number of good parts: Total number of good parts produced since the last reset
(program change).

#e Number of bad parts: Total number of bad parts produced since the last reset
(program change).

BLOB-tool-specific functions

tool Tool name: Optional input of the tool name. Can be changed at a later point in time.
type Tool type: Display of the tool type. Cannot be changed.

— Tool result: Display of the tool result (OK/not OK).

I#e BLOB count: Number of valid BLOBs of a tool. Only if the number is in the range
between MINIMUM and MAXIMUM is the tool result OK (green LED in the tool list).
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Total area: Total area of all valid BLOBs of a tool. Only if the total area is in the
range between MINIMUM and MAXIMUM is the tool result OK (green LED in the
tool list).

Area: Prefilter according to BLOB size (in pixels):
Only BLOBs in the range between MINIMUM and MAXIMUM are valid and are
displayed in green in the overlay.

Width: Prefilter according to width (in pixels) of the smallest rectangle that encloses
the BLOB with sides parallel to the horizontal and vertical image border. Only
BLOBs in the range between MINIMUM and MAXIMUM are valid and are displayed
in green in the overlay.

Height: Prefilter according to height (in pixels) of the smallest rectangle that
encloses the BLOB with sides parallel to the horizontal and vertical image border.
Only BLOBs in the range between MINIMUM and MAXIMUM are valid and are
displayed in green in the overlay.

Center X: Prefilter according to the X-coordinate of the BLOB's area centroid.
Coordinate origin is the upper left corner of the image. Only BLOBs in the range
between MINIMUM and MAXIMUM are valid and are displayed in green in the
overlay.

Center Y: Prefilter according to the Y-coordinate of the BLOB's area centroid.
Coordinate origin is the upper left corner of the image. Only BLOBs in the range
between MINIMUM and MAXIMUM are valid and are displayed in green in the
overlay.

Perimeter: Prefilter according to the length (in pixels) of the outer contour line of
the BLOB. Only BLOBs in the range between MINIMUM and MAXIMUM are valid
and are displayed in green in the overlay.

Angle: Prefilter according to the angle of the mass centroid axis of the BLOB (0°
... 360°, pointing to the "heavy" side of the BLOB), relative to the X-axis. Only
BLOBs in the range between MINIMUM and MAXIMUM are valid and are displayed
in green in the overlay.

Shape factor: Prefilter according to the shape factor. This is the ratio between the
area and the perimeter of the BLOB, normalized to values between 0 and 100. The
shape factor classifies the geometric shape of the BLOB:

"100" represents a perfect circle, "0" a perfect line. The formula is (41t * area /
perimeterz) *100. Only BLOBs in the range between MINIMUM and MAXIMUM
are valid and are displayed in green in the overlay.

Major axis: Prefilter according to the length (in pixels) of the major axis, i.e. the
length of the smallest rotated rectangle that encloses the BLOB. Only BLOBs in
the range between MINIMUM and MAXIMUM are valid and are displayed in green
in the overlay.

Minor axis: Prefilter according to the length (in pixels) of the minor axis, i.e. the
height of the smallest rotated rectangle that encloses the BLOB. Only BLOBs in
the range between MINIMUM and MAXIMUM are valid and are displayed in green
in the overlay.
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Code-tool-specific functions

Z#e

TYPE
i

T
b

Number of codes:
Min: 0
Max: 999

Number of valid codes of a tool. Only if the number is in the range between
MINIMUM and MAXIMUM is the tool result OK (green LED in the tool list).

Code type:

0: No code

1: Code 2/5 interleaved
2: Code 39

6: Code UPC

7: Code EAN

8: Code 128

11: Codabar

32: Datamatrix ECC 200

The code type may include other values between "0" and "64" if they are supported
by the firmware.

Center X:
Min: 0.00
Max: 752.00

X-coordinate of the center point of the code. Coordinate origin is the upper left
corner of the image.

Center X:
Min: 0.00
Max: 752.00

X-coordinate of the center point of the code. Coordinate origin is the upper left
corner of the image.

Angle:

Min: 0.00

Max: 360.00

Angular position of the code (in read direction), relative to the X-axis.
Code length:

Number of digits in the read code.

Code content:

All decoded characters of the read code.
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MWEC
i

MR
i

sc
(1]

MO
e

DEF
It

Minimum edge contrast:

The minimum edge contrast (also called adjacency contrast) is the difference
between R, and R, of adjacent elements including light zones. The lowest value
of an adjacency contrast of a scan reflection profile is the minimum adjacency
contrast.

EC=R;-R,

Minimum reflection:

Minimum reflection (Rmin) is the lowest reflection value in the reflection profile. Ry,
should not be greater than 0.5 R,,,. This parameter shall ensure that R, is not
too high and guarantees that an adequate distance exists between background
and bar reflection, especially for high values of R,,,.

Symbol contrast 1D:

The symbol contrast is the difference between the highest and the lowest reflection
value in a scan reflection profile.

SC = Ry - Ruin

The value is divided into classes.

Modulation:

The modulation is the ratio of minimum edge contrast to symbol contrast, whereby
the edge contrast is the difference between the space reflectance and the bar
reflectance of adjacent elements.

MOD = EC,,,/ SC

The value is divided into classes.

Defects:

Defects are irregularities within elements or light zones. They are measured as
irregularities of the element reflection.

An irregular element reflection within a given element or light zone is the difference
between the reflection of the global maximum and the reflection of the global
minimum. If an element consists of a single maximum or a single minimum, its
irregular reflection is equal to zero. The highest value of an irregular element
reflection of a scan reflection profile is the maximum irregularity of an element
reflection. The degree of a defect is expressed as the ratio of maximum irregularity
of an element reflection (ERN,,,,) to the symbol contrast.

Defects = ERN,,., / SC
The value is divided into classes.
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TEC,

PR

Decodability:

The decodability of a barcode symbol is a measure of its print accuracy relative
to the corresponding reference decoding algorithm. Normally, barcode readers
achieve better results with symbols having a higher decodability level than with
symbols having a lower decodability.

The relevant rules for the nominal measurements of each barcode symbology are
specified in the respective symbology specifications. The reference decoding
algorithm provides adequate leeway for errors in the printing and reading process
through the definition of one or more reference threshold values, which are used
when making decisions regarding the element width or other measurements.

The value is divided into classes.

Overall quality 1D:

The individual results are summarized and classified here. The overall quality
corresponds to the poorest ascertained individual quality.

Symbol contrast 2D:

The symbol contrast is the difference between the highest and the lowest reflection
value in a gray-value image.

SC= Rmax - Fgmin

The value is divided into classes.

Axial non-uniformity:

Axial non-uniformity provides information on possible horizontal or vertical
distortion of the code; it is divided into classes.

Unused error correction:

The Data Matrix code includes error correction that can correct errors in individual
modules. The sum of the corrected errors is subtracted from the maximum
possible number of errors and is then classified as "unused error correction”.
Horizontal print growth:

The horizontal print growth is the percentage deviation from the nominal dimension
of the cells. The measurement value is ascertained with the horizontal timing cells.

A positive value represents enlarged cells; a negative value represents reduced
cells.
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PEN.

Vertical print growth:

The vertical print growth is the percentage deviation from the nominal dimension
of the cells. The measurement value is ascertained with the vertical timing cells.
A positive value represents enlarged cells; a negative value represents reduced
cells.

Q..

Overall quality 2D:

The individual results are summarized and classified here. The overall quality
corresponds to the poorest ascertained individual quality.

:::}%:::u Code comparison result:

The code comparison result is a value that states whether the code comparison
was successful or not.

Features
In this area, you can define options such as length, alignment, fill character, etc. for the

function element currently active in the input line. In this way, you achieve better structuring
of the output data.

Configuring process-data output
The procedure for configuring process-data output via Ethernet or RS 232 interface, to a
text file, or even on the device display is, in principle, always the same. Following the window
structure, work through the operational controls from top to bottom and from left to right.
e Activate output (select check box)
e Define the part that is to be edited (header, tools, trailer)
e Add/remove output functions to/from the input line by means of drag&drop
e Specify element options, such as length, alignment, fill character, etc., in the lower part
of the Features area
¢ If necessary, permanently save the settings in the flash memory of the LSIS 4xxi with
the & button

Notice!

Notice about deleting icons:

Particularly when working with lower-performance PCs, the following visual acknowledge-
ment assists when deleting elements in the output fields by means of drag&drop: If an icon
is clicked on and pulled out of the output field, the output field briefly has a red border. This
indicates that the delete function has been activated. If the icon is then "dropped" outside
of the field, the delete operation is concluded and the corresponding element is removed
from the respective line.

Leuze electronic Operating instructions LSIS 4xxi webConfig 61



& Leuze electronic

=10

Lsis ae2invas w1
webcontlg

Configuring RS 232 output

L5is 2eivas w1
webcontig

) Configuring file output

& Leuze electronic

Configuring display output

Note that the area available on
the display for output is very
limited.

The output data of a new input
line overwrites that of the
previous input line.

o Prscg e, ] 56T LT 62010 aes sheon G Ao K6,

Figure 3.27: Configuring process-data output

General information on outputting to RS 232, Ethernet, file and display

A leading delimiter (*;") is always output between any two configured output elements; this
delimiter is not taken into account in the tabs displayed here.
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Configuring programmable outputs

If you would like to activate the control in the event of specific tool results, you have the
option in the "Digital I/0" tab of assigning program-specific tool results to programmable
outputs. To do this, for the programmable outputs you need only to select program-specific
tool results from the list box.

Notice!

Available here are only programmable outputs that were previously configured under
"Configuration - Device - Digital I/Os" (standard setting = none)!

LSIS 462/ M43-W1 2 Leuze electronic
webconig Diagnostics | Hainerance -
Tool configuration [ Program: Default *]
(7] - N (hos Lo M
rtinucus - ——
o] EIRL" (& g e
Tool type. Ouput
Tool name Witer
Result Deseription
Result NOK
B Suput Programmable 1
st Prorammable 2 [T a—
P . Connection to the process during configuration
.
o = et
Pas Reader - Axial nom-uniformity
Reader - Unussd emor corraction
Reader - Overal qualty 20 St Sving v defne
Reacer - Symbol contrast 1D
Reader - Minimum dge cotrast
Reader - Minimurm reicction
R - Modulation
Reder - Defects
Riader - Decodabilty
Reader - Overall qualty 10
Gode comparison result
=
R
Tool type. Tool name Repositioning correction Status Time [ms)
Imoge asaisiton imoger ° '
Blob i ° E
Code Foader Findar ° as
utput it ° 2
a7/ [Planning sngineer] HOSTIN<x QUTQ ©2010 Lewe elecironkc GmbH & Co. KG

Figure 3.28: Configuring programmable outputs
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3.3.3

"Device" tab

This window makes available the device parameters used throughout the check program.
Select the respective menu in the left window area to activate the corresponding input
window in the middle area. You can then define the settings for the existing digital inputs
and outputs, the communication between device and master computer, and the necessary
image memory.

The parameters for serial communication, such as baud rate, data mode and handshake,
are defined in the "Communication -> RS 232" menu. The IP address, subnet mask and
gateway are configured in the "Communication -> Service - Ethernet" menu: Here, you will
find the parameters for the Ethernet service interface. The parameters for process data
transfer to an external host system via Ethernet can be found in the "Communication ->
Process - Ethernet" menu. Defined here, for example, is whether the LSIS 4xxi performs
the server or the client function during TCP/IP communication of if communication occurs
via UDP.

5y LSS 462/ M43-W1 & Leuze electronic
Diagnostics || Maintenance tho sensor people

webConfig

Gperating mode.

=o)L ICORP- L 1S 1

Function Puise duration Signaldelay  Debounce time Imverted
Start trigger o o 5 o

test-program-independent device
the cigital 10s.

port 1
10 mode nput

Function Star tigger B
Puise curation i)

Sigal delay oFime)
Debounce time 514 (me]

Iverted

Figure 3.29: "Configuration" module, "Device" tab

Buttons
The button bar contains the following elements:

S After pressing this button, all changes to the parameters are saved in the flash
memory of the LSIS 4xxi.

N Pressing this button discards all changes by reloading the device parameters
g saved in the flash memory of the LSIS 4xxi.
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Pressing this button resets the device parameter to the original state.

(>3

x After pressing this button, the parameters from the flash memory are made
available for download.

Pressing this button loads device data from the PC to the LSIS 4xxi flash memory.

e

3.3.3.1 "Digital 1/0s" menu
The parameters of the digital inputs and outputs are set here. In the top part of the middle
window, all eight digital I/Os are displayed in a list. The associated parameters are set in
the bottom part of the window with the aid of list boxes, input fields and check boxes. A
pencil icon in the status bar alerts you of any unsaved changes to the device parameters.

"I/O Port" parameter group

Parameter Explanation
Port Number of the selected digital input/output.
1/0 mode Possible functions of the digital ports:
Passive
Input
Output
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Parameter Explanation
Function O Notice!
Further important details on the following functions are provided at the end of this table for
the sake of clarity.
Possible functions for inputs:
Trigger
Trigger input for image acquisition
Program selection, bit n
External check-program preselection
Can only be set in logical order (1,2, 3, ...)
Can only be reset in logical order (..., 3, 2, 1)
Program change
Acceptance bit for program changeover
Can only be selected if at least one program selection bit is present.
The "program change" signal causes the check program encoded by the check-program bit to be
loaded at the earliest possible time. If the signal is set during a running test, this test is allowed to
run to completion and be evaluated in the normal way. The system then immediately switches to the
new check program.
In this context, the debounce times assigned to the input signals are to be observed. For further infor-
mation, see chapter "Additional information on the functions of the digital I/0s".
Possible functions for outputs:
Notice!
Available here are only programmable outputs that were previously configured under "Configuration -
Device - Digital I/0s" (standard setting = none)!
Result OK/NOK
Overall result (AND-link of the results of the individual tools)
Ready
Ready for testing, trigger can be processed.
The following applies during process operation:
If a trigger signal is received while a check program is being processed, i.e. while the device is not
ready for testing, a "Lost trigger" warning is entered in the diagnostic log
Programmable
Output is used by image processing tools
External flash
Trigger pulse for external flash module (pulse duration corresponds to shutter speed)
Device error
Signals an error at the device
Possible functions for passive ports:
digital port has no function.

Pulse duration Only possible for the "Result OK/NOK" and "Programmable" functions).

[ms] Only values between 0 and 2500 can be entered. If a value that is too large is entered, "2500" is
displayed. The value represents the pulse length of the output, "0" means "static" and allows the
output to remain pending until the next trigger.

Signal delay [ms] |Only possible for the "Trigger", "Ready", "Result OK/NOK" and "Programmable" functions).
With "Trigger": Delayed image acquisition after the rising edge of the trigger pulse. The trigger pulse
must be applied for at least the duration of the signal delay.

For output signals: Start-up delay of the output signal. Only values between 0 and 2500 can be
entered. If a value that is too large is entered, "2500" is displayed.

Debounce time Only possible for "Trigger", "Program selection" and "Program change".

[ms] Minimum pulse length of an input signal; shorter pulses (interference due to nearby electromagnetic
oscillations) are ignored. Only values between 0 and 100 can be entered. If a value that is too large
is entered, "100" is displayed.

Inverted For outputs: Signal is inverted

For trigger: Input responds to falling edge
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Additional information on the functions of the digital 1/0s
Program change - debounce times
¢ In the simplest case (debounce times = 0), the signals for "program selection" should
be applied for at least 5ms before the "program change" signal is set.
¢ If the debounce times of the input signals are not equal to 0, the "Program selection"
signal is activated no sooner than after the set debounce time t1 + 5ms has elapsed,
i.e. the "Program change" signal cannot be set before this time. However, this, too, is
not active until after debounce time t2 has elapsed.
Thus, the minimum pulse length of the program selection signals = 5ms + t1 + t2.

While the new check program is being loaded, an inactive "ready" indicates that no trigger
signals can be processed.

Program selection I t1 «5ms:

Program change I t2

Ready I t3 I

t1/t2 = debounce time
t3 = loading time of a new check program

Max. number of externally selectable programs: 64 (via 6 bit).

A certain input function (trigger, program selection bit x, program change) may only be
assigned to one port at a time.

Notice on automatically changing check programs via digital inputs:

In the "Configuration-> Programs" tab, the check programs are first created and assigned a
selection ID. At least two programs must be created with an individual selection ID (0 and 1).
With n bits, 2" different states can be represented. For example, with two bits, 22 = 4 different
check programs can be addressed - specifically: 00 (0), 01 (1), 10 (2) and 11 (3).

In the "Configuration-> Device" tab, the digital inputs for the program-selection bits and for
the program change are defined.

Save the configuration in the LSIS 4xxi and switch to Process mode.

Following program selection via the corresponding program-selection bits, the "program
change" input must be activated.

=10

The program changeover now occurs. Depending on the focus setting range, program
changeover may take a few seconds. The new check program, with all illumination and
analysis settings, is loaded and the motor-driven focus moves to the check-program-
specific position.
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For the following reasons, the automatic check program change is intended only for lot
changes, and not constantly during the process:
* The stepping motor for moving the objective is designed for max. 10,000 movement
cycles
e On every tenth movement operation, the stepping motor also travels via a reference
position for synchronization. During the process, this would result in a considerably
longer change time (several seconds) on every tenth program change.
Comment: A movement cycle consists of two movement operations. It follows that a
reference movement consists of one cycle, and a normal movement to a new focus
position consists of a half cycle.

Dependencies and time behavior of the inputs / outputs

For the sake of clarity, the individual signal curves for "signal delay = 0" and "pulse
duration = static" are displayed.

For "signal delay not equal to 0", the trigger signal triggers image acquisition with a
corresponding delay / sets the affected outputs with a corresponding delay.

For "pulse duration not equal to static", the corresponding outputs are reset after the
corresponding time.

The "Device error" output remains pending statically.

. 1 test cycle .
Start trigger
Ext. flash t1 |
Ready t2
Result OK/NOK/ 1 |
programmable ' '

t1 = shutter time
t2 = execution time of check program

Notice!

As an alternative to the digital trigger input, the RS 232 or Ethernet interface can also be
used for triggering or changing the check program in the "Process" operating mode.

For triggering, the "+" character must be sent to the LSIS 4xxi via RS 232 or the defined
Ethernet process interface.
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To change the check program, the "GAl=xxx" command is sent to the LSIS 4xxi via the
RS 232 or the defined Ethernet process interface. Here, "xxx" stands for the selection ID of
the check program in the program list.

After successfully changing to a different check program, the device sends the "GS=00"
character string as confirmation. A value not equal to "00" signals an error.

Notice!
Effects of the "Process coupling" check box

| Activation of the HOST output channel |_—

With respect to the digital outputs and the RS 232 and Ethernet communication, deacti-
vating this check box has the same effect as mechanically disconnecting the plug:
¢ |f the check box is active (check set), the outputs function in the same way as during
process operation.

HOST Lsis
=ie Viour 1§ — ouT ==

¢ If the check box is passive (no check set), the outputs are deactivated (0V) and the
RS 232 or Ethernet output suppressed.
Exception: The "tunneled" output for controlling an external flash is always active.

Display in the status line

OUT g Display in the status line
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"Communication -> RS 232" menu
The RS 232 interface is configured in this window.

% LSIS 462/ M43-W1
w webConfig Diagnostics || Maintenance
Configuration of RS232 interface [ Program: Default *]
Operating mode
Service ' -
=N HCYCNRF-YAE N !
Digital /0s
o Baudrate 9600 Baud -
Communication
= Data format N -
Handshake None -

Service - Ethemet

5
Process - Etremet
Receive (RX) ST Data CR ﬂ

Transmit (7x) [sn¢| paa | cALF]

Prefix 1 2 Postfix 1 BCC mode

3 2 3
R s D D) [ o0 [ 1E b

@TX =RX

Address format Address

No address

Figure 3.30: "Configuration" module, "Device" tab — "RS 232" communication

"RS 232" parameter group

Parameter Explanation

Baud rate Selection of the serial communication baud rate. The baud rate specifies the speed of the data trans-
mission. It must be identical on transmitter and receiver side in order to enable communication.

Data format Selection of the serial communication data mode. This is specified with the number of data bits, parity

and number of stop bits. For example, "8N1" means 8 data bits, no parity, 1 stop bit.

Handshake Selection of the serial communication handshake.
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"Framing protocol" parameter group

The framing protocol is a character-based protocol for the transmission of 7-bit ASCII char-
acters. It groups the characters to be transmitted into a datablock and frames the block with
control characters. Various block checking methods are optionally available for protecting
the integrity of the data.

Parameter Explanation

Prefix 1 Minimum: 0
Maximum: 127
Default: 2

Data type: UINT 8

Prefix 2 Minimum: 0
Maximum: 127
Default: 0

Data type: UINT 8

Prefix 2 Minimum: 0
Maximum: 127
Default: 0

Data type: UINT 8

Postfix 1 Minimum: 0
Maximum: 127
Default: 13

Data type: UINT 8

Postfix 2 Minimum: 0
Maximum: 127
Default: 10

Data type: UINT 8

Postfix 3 Minimum: 0
Maximum: 127
Default: 0

Data type: UINT 8

BCC mode Minimum: none

Maximum: BCC mode 11

Default: none

Data type: UINT 8

Computation algorithm for the receive check characters of the respective interface. In order to detect
transmission errors, it is possible to add a check character to the message. The check character is
computed from the data in a message. A transmission error can be detected by the receiver
recomputing the same computation and comparing its check character with the check character
received.

Address format Minimum: no address

Maximum: auto. address

Default: no address

Data type: UINT 8

Address format of the address of the serial interface. The address identifies the receiver or transmitter
of a message. In this context, all participants have different addresses.

Address Minimum: 0

Maximum: 32

Default: 0

Data type: UINT 8

The address identifies a single device within a network. The device can be addressed in the framing
protocol via this address.
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3.3.3.3 "Communication -> Service - Ethernet" menu
The Ethernet service interface can be set here.

B LSIS 462/ M43-W1
webConfig [

Praocess Diagnostics Maintenance

Configuration of the Ethernet service interface [Program: Default *]

Operating mode
Service

g | We 2wl

DHCP activated sl
Communication
1P address 192 .| ee |, s0].[ 101
RSzaz
Subnet mask 255|.[255].[255].[ o
T
Gateway of.[ ol.[ ofl. o

Process - Ethemet

Image memory

Figure 3.31:  "Configuration" module, "Device" tab — "Service - Ethernet" communication

Notice!

Upon changing the IP address, it is necessary to save the settings and restart the device in
order to work effectively with the new address.

After restarting the device, it can then only be reached via the new address.

=10

"Service - Ethernet" parameter group

Parameter Explanation
DHCP activated If set, TCP/IP parameters are determined by a DHCP server.

IP address The IP address is used as a unique address for the device in an IP network. It consists of a 32 bit
value that is subdivided into four 8 bit values each. These can each have a value of 0 to 255.

Subnet mask The subnet mask is used to identify the subnet part of the IP address. It has the same length as the
IP address (32 bits), and, in binary form, must consist of a sequence of 1-bits followed by 0-bits. It
is normally entered in the same format as an IP address - four numbers, each from 0 to 255.

Gateway The gateway address identifies a particular device in an IP (sub-)net that acts as a gateway to other
(sub-)nets. The address is only required when communication across network boundaries is neces-
sary.
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3.3.3.4 "Communication -> Process - Ethernet" menu
In this window, you will find parameters for process data transfer via Ethernet. Defined here,
for example, is whether the LSIS 4xxi performs the server or the client function during TCP/
IP communication of if communication occurs via UDP.

I SIS 462/ M43-W1
- webConfig Start A Adjustment Process Diagnostics Maintenance

Programs Program Device
Configuration of Ethernet communication between host and LSIS 400/ [ Program: Default *]

Operating mode
Service o h % é 'ﬁ % [
Pracess
Communication TCP/IP process data
Activated [&]

RS232

Service - Ethemst Ll

Process - Ethernet  » Keep-alive interval
o T T Device

Port number

Hest

IP address
Host port number

Timeout

Repetition time

UDP process data
Activated ]

1P address [ o].[ o].[ e].[ o]

Port number 10001 ‘_J@

UDP image transfer

Image port humber 5006 _J@

Figure 3.32: "Configuration" module, "Device" tab — "Process - Ethernet" communication
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"Process - Ethernet-> TCP/IP process data transfer" parameter group -
LSIS in server mode (default)

In TCP server mode, the primary host system (PC / PLC) actively establishes the connection
and the connected LSIS 4xxi waits for the connection to be made. The TCP/IP stack must
be informed by the user as to the local port of the LSIS 4xxi (port number) on which
connection requests from a client application (host system) are to be received. If a
connection request and connection setup are pending from the primary host system (PC /
PLC as client), the LSIS 4xxi (server mode) accepts the connection,enabling the sending
and reception of data.

Parameter Explanation
TCP/IP process data
Activated Data type: BOOL

Default: false
Host TCP/IP communication activated.

Mode TCP/IP mode:

Data type: ENUM

Min: server

Max: client

Default: server

Mode of the host TCP/IP communication.

Keep-alive interval |Keep-alive interval:

Data type: UINT16

Min: 0 [ms]

Max: 65535 [ms]

Default: 2000 [ms]

In order for the device to determine whether the connection to the host still exists, keep-alive
messages, which are answered by the host, can be cyclically transmitted. This parameter defines
the time interval [ms] in which the keep-alive messages are transmitted. A value of 0 deactivates
the transmission of keep-alive messages.

Device

Port number Port number:
Data type: UINT16
Min: 0
Max: 65535

Default: 10000
The LSIS400i is waiting for connections from the host at this port number.

The corresponding IP address is set under the 'Service - Ethernet' menu item.
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"Process - Ethernet-> TCP/IP process data transfer" parameter group -
LSIS in client mode

In TCP client mode, the LSIS 4xxi actively establishes the connection to the primary host
system (PC / PLC as server). The LSIS 4xxi requires from the user the IP address of the
server (host system) and the port number on which the server (host system) accepts a
connection. In this case, the LSIS 4xxi determines when and with whom a connection is

established!
Parameter Explanation
TCP/IP process data
Activated Data type: BOOL
Default: false
Host TCP/IP communication activated.
Mode TCP/IP mode:
Data type: ENUM
Min: server
Max: client

Default: server
Mode of the host TCP/IP communication.

Keep-alive interval

Keep-alive interval:

Data type: UINT16

Min: 0 [ms]

Max: 65535 [ms]

Default: 2000 [ms]

In order for the device to determine whether the connection to the host still exists, keep-alive
messages, which are answered by the host, can be cyclically transmitted. This parameter defines
the time interval [ms] in which the keep-alive messages are transmitted. A value of 0 deactivates
the transmission of keep-alive messages.

Host

IP address

Host IP address for LSIS400i connection to the host in client mode.

Host port number

Host port number:

Data type: UINT16

Min: 0

Max: 65535

Default: 10000

Host port number for LSIS400i connection to the host in client mode.

Timeout

Timeout:

Data type: UINT16

Min: 100

Max: 60000

Default: 1000

After this time passes, the LSIS400i terminates its attempt to establish a connection to the host.

Repetition time

Repetition time:

Data type: UINT16

Min: 100

Max: 60000

Default: 5000

If a connection cannot be established to the host, the device waits this amount of time before the
next attempt.

Leuze electronic
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"Process - Ethernet-> UDP process data transfer" parameter group
Communication via UDP

The LSIS 4xxi requires from the user the IP address and the port number of the
communication partner. In the same way, the host system (PC / PLC) now also requires the
set IP address of the LSIS 4xxi and the selected port number. By means of these parameter
assignments, a socket is created via which the data can be sent and received.

Parameter Explanation
UDP process data
Activated Activated:

Data type: BOOL
Default: false
Host UDP communication activated.

IP address Host IP address for UDP communication.
Port number Port number:

Data type: UINT16

Min: 0

Max: 65535

Default: 10001
Host port number for UDP communication.

"Process - Ethernet-> UDP image transfer" parameter group

Parameter Explanation
UDP image transfer
Image Image port number:
port number Data type: UINT16
Min: 0
Max: 65535

Default: 5006

The image port number specifies via which port an image request from an external control is read
and the recorded image is transferred. Upon request from a PLC or PC, the "getimg" command then
transfers the last recorded image via Ethernet (UDP). Prerequisite for this is that the "Enable image
transfer" option be selected for the image acquisition tool (see section ""Enable image transfer"
check box" on page 29).

The corresponding IP address is set under the 'Service - Ethernet' menu item.
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3.3.3.5 "Image memory" menu
The internal image memory is used for quickly logging process images (fault images/good
images) as well as permanently saving reference images. You can configure the image
memory by first organizing the memory and then defining the storage mode, selection and
recording for the process images.

Notice!
Process images are stored in RAM memory and are deleted if power is lost. Reference
images are stored in non-volatile FLASH memory and are retained if power is lost.

=10

Process images are automatically created according to the settings made here — reference
images, on the other hand, are only stored if requested by the user in the "Image manager"

tab in the "Configuration - program" area (see page 26).

& Leuze electronic

¥ LSIS 462/ M43-W1
webConfig Start | Adjustment Process | Diagnostics | Maintenance the sensor people
e
Configuration of the image memories [ Programm: Default *]
2 LILBRY-INE 18-S
Dl
i

Communication
Currentimagss  Processimages  Rafersnce images
Image memory 3 |
Memory organization el
{ S N N N )

the
the

4 Faultimages
Process image selection
sl 4

Good images.

Process image recording ' In Process mods only

Figure 3.33: "Configuration" module, "Device" tab — Image memory

Notice!
Changing how the memory is organized results in the deletion of all saved process images
and, if necessary, the deletion of individual reference images as well.
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"Image memory" parameter group

Parameter

Explanation

Memory organization

Displayed in the film strip are a currentimage and 14 process and reference images.
Each image is labeled with a time stamp that uniquely identifies it.

Process images are displayed with a green or red frame, depending on whether they
resulted in a good or bad test result at the time they were taken.

The reference images are stored permanently in the flash memory of the LSIS. In
order to store a new reference image, there must be at least one free space available
in the memory range that is configured for reference images.

Attention!

Changing how the memory is organized results in the deletion of all stored process
images and, if necessary, the deletion of individual reference images as well.

Memory mode for process
images

Select from the following options:

Ring memory — the oldest images are overwritten first. l.e. this option is used for
evaluating the most recently recorded images.

Stack memory — only the lastimage is updated. This is used for evaluating the first
recorded images.

Process image selection

The following options are made available by selecting the check boxes:
Only Good images, only Fault images, all or none.

Process image recording

Here, you can select whether recording of the process images occurs only in Process
mode or in Configuration mode as well.
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3.4

"Process" module

In the "Process data" window, current production operation is depicted with a display of
the counter states for the total number of parts that have been tested as well as the parts
tested as OK and NOK. Please note that the data may be displayed with a time delay
depending on the current processing speed and the type of data being displayed.

With the appropriate authority level, you have the option here of selecting between Process
and Service mode by clicking the respective term or the button in the left area. In addition,
you can set the counter to zero.

LSIS 462/ M43-W1 & Leuze electronic

webConfig Start | Adjustment | Configuration Diagnostics | Maintenance the sensor people

Process data [ Programm: Default]

~ Gperaiingmode
(I i O] | IR
OK parts 0

NOK parts 19
Total parts 19

Figure 3.34: User interface of the "Process" module

The button bar contains the following element:

< Pressing this button resets the values.
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""Diagnostics" module

The "Diagnostics" module is used for logging events and output data.

Noteworthy system events are recorded in an event log. Depending on their importance,
these are classified as warning, error or info. Errors result in a red PWR-LED; in addition, an
assigned output is set. The output data is recorded in a log file, the format of which was
configured previously in the output tool of the check programs, see page 23et seq.

Preliminary information on the respective error message can be found in the right window
area.

LSIS 462/ M43-W1 & Leuze electronic

Wechnfig Start Adjustment Corfiguration Pracess l‘ Diagnestics Maintenarce the sensor peopls.
wents ) [l English_~/
Eventlog [Programm: Default* ]
Operating mode
™ Yoo
A vEes
m
Number of messages Messag filter
Total o Staws | All messages ']
Notacknowledged 0 Olass | All classes B warning, error and critical error.
S No. Class D Description Time h d
Q [Planning engineer] HOET Nl OUT&)l=  ©2010 Lewze electronic GnbH&Co. KG

Figure 3.35:  User interface of the "Diagnostics" module

Logs are displayed and configured in the "Events" and "Device" tabs.
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3.5.1

o
1l
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"Events" tab

The event log is displayed in this window. The number of all recorded as well as non-
acknowledged messages is recorded in a statistics counter.

Notice!

Please note that the error memory only contains 25 entries; the total number is, however,
counted until the next reset.

To select events according to their status and their class, select the required message filter
from a list box.

Notice!
By default, only warnings and errors are displayed, not information.

Eventlog [Program:Blob *]

p

{ v el

Number of messages Message filter
Total o Status [ All messages =
Mot asknowledged o Class  fAll classes =1

S No. Class D Allclasses Time

Eriors and waminis

Number of messages Message filter

Total 0 Statue CALMESSAIEE. i)

Mot acknowlsdged o (S FEE All messages

s o= - o Only unacknowledged messages T

Figure 3.36: Event selection according to status and class

Use the corresponding buttons to update the display, acknowledge messages and -
provided you have the necessary authorization — also delete messages.

Buttons
The button bar contains the following elements:
Refresh the display.

J

= Acknowledge all messages.
Delete all messages.

& g
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3.5.2 "Device" tab
The log of the output data is displayed in the "Device" tab. The display corresponds to the
settings made previously in the output tool of the check programs for file output, see page 23
et seq.

Notice!

As long as the device is in the Process operating mode, the output data is written to an
internal buffer. Only upon changing to the Service operating mode are the data written from
the buffer to the log file. The data can then be displayed here.

=10

& Leuze electronic

S LSIS 462/ M43-W1
Start || Adustment | Confiqwation | Procoss [ Diagnostics || Maintonance —
webConfig
f=a Device L&| English |

Log ofthe output data [ Programm: Default * ]
‘Operating mode. W

s eamto | NCIRCIRG.

Logtie j | =D
il

Figure 3.37: "Diagnostics" module, "Device" tab
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3.5.2.1

=10

"Log file" menu

The output data is logged in the log file. As long as the device is in the Process operating
mode, the output data is written to an internal buffer. Upon change to the Service operating
mode, the data is written from the buffer to the log file and can then be displayed here. The

maximum size of the log file is 500 kB.

Notice!

The format of the log file is configured in the output tool of the check programs.

Buttons
The button bar contains the following elements:

- Refresh the display.
O

5 Delete the log file and clear the internal buffer.

*

Save the log file on the client PC.

8 LSIS 462/ M43-W1
o webConﬂ'g Start Adjustment Configuration Process {Dhgmsﬂ:g a Mainte nance

Device

Log ofthe output data [Programm: Default* ]

Operating moce

5 Service s‘) TIREIRE. -

=% Process

woqrie .

Digital l/Os FGH1_:02:07:14;2009-11-03

GT1:2009-11-0302:07:14
FGH1 110:41:08:2010-04-13

GT1:2010-04-13,10:41:08
FGHT 10:41:13:2010-04-13

GT1:2010-04-1310:41:13
FGH1_110:41:54;2010-04-13
GT1:2010-04-13,10:41:54
FGH1 110:42:15:2010-04-13

GT1:2010-04-13,10:42:15
1104211 8:2010-04-13

GT1:2010-04-1310:42:18

Figure 3.38: Display of the output data in the log file
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3.5.2.2 '"Digital I/Os" menu
The "Set/reset" button is used to assign a level state to the output: Set assigns the output
the so-called high level, i.e. a logical one signal is output. Reset assigns the output the so-
called low-level, i.e. a logical zero signal is output.
B SIS 462/ M43-W1 & Leuze electronic
' webConfig Sl e e ( Dignosties | Mainerance ‘:ez T»hmjwe
Log ofthe output data [ Programm: Default * ] ‘
s o)
s - P rn Sy O s S Py
a5 ) set |
400 e [T fea |
: Set
Figure 3.39: "Diagnostics" module, "Device" tab - Digital I/0s
The status of the inputs is displayed in the "Status" column:
Orange LED: no voltage present
Green LED: voltage present
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3.6 "Maintenance" module

Depending on authority level, the "User management" and "System" tabs are available in
the "Maintenance" module.

LSIS 462/ M43-W1 & Leuze electronic
webConfig o)) oo ) e ) o) ) s
r—— .. | e
User management [ Programm: Default ]
e
s O} LIRS 16 N

User management

User Role Comment

Flole descriptions

Tester 1 Planning engineer test

Figure 3.40: User interface of the "Maintenance" module

3.6.1 "User management" tab

The "User management" tab first offers you a list of the created users and their respective
"role". Using the appropriate buttons and taking into account your own authority level, you
can create new users or delete existing users here. In addition, password definitions can
be changed and user data can be imported and exported. Information on the required
authority levels can be found in the descriptions of the respective buttons given below.

LSIS 462/ M43-W1

Start || Adjustment | Configuration Process Diagnostics Maintenance 1

webConfig
User management ‘ ‘
User management [Programm: Default]
ra Operating mode ™ ™
- |
5 o) X/ a4

p——
User Role Comment
Role descriptions
Tester 1 Planning engineer test

Figure 3.41: "Maintenance" module, "User management" tab
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3.6.1.1 "User management" menu

Buttons
The button bar contains the following elements:

This button can be used to create a new user; properties include role, password
and description. This button is only available in the "planning engineer" authority
level.

User [Testperson
Role [Planning engineer =]
Comment [rest

Password [eaes

Gonfirm password [esee

Figure 3.42:User management — enter user data
The selected user is deleted using this button. This button is only available in the

X "planning engineer" authority level.

y With this button, a user can change the password and the description of his own
user entry. A "planning engineer" can also change the user data of other users.

x This button can be used to export the user file to the PC that is connected to the
LSIS 4xxi.

~ This button can be used to import the user file from the PC that is connected to

L the LSIS 4xxi.

Set here is the default role assigned to a user who is not logged in. This role is
A preset to "planning engineer".
If various password-protected authority levels are to be used, a "planning
engineer" can be assigned a default role here with corresponding, lower level.
This function is only available if a user with the "planning engineer" authority level
exists. It would not otherwise be possible to again change a once-changed default
roll with fewer rights than a "planning engineer" or to create new users!

Defaultrols lP\annlng enginest ;v
Observer
Operator
Maintenanc &
Planning engineer

Ok || $& Cancel

Figure 3.43:User management — set default role
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3.6.1.2 "Role descriptions" menu

Click the "Role descriptions" menu item to display a detailed description of the "roles" that
can be used in LSIS 4xxi webConfig and the assigned authorizations. This window is for
information purposes only and cannot be edited.

LSIS 462/ M43-W1

Webco"n'g Start Adjustment Configuration Process Diagnostics Maintenance j

User management H

User management [Programm: Default ]

Operating mock
i)
—

Hole descriptions 3 I Observer

sannotchange any d

noperation (‘Process” mode). He is also an

onal tasks:

I Maintenance

A *maint
diag

=) and call up
The "maint
ams

Eut:

| Planning engineer

o all tabs and functions of the user interface.

A*planning engineer has ac

~ G 1

Figure 3.44: "Role descriptions" user interface
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3.6.2 "System" tab
The "System" tab groups together functions for system maintenance, such as saving or
restoring various device or program states, updating the firmware or setting the system time.

LSIS 462/ M43-W1
Siart || Adjustment || Configuration || Process | Diagnostics Mulntemn:zj

webConfig
f' a System

Devices Backup/Restore [ Programm: Default]
Operating mode
Service Backup o
e @) || e A a

BackupResiore

The file which s provided for download:

Firmware reload
Filename: LSIS 412 Backup 2010-05-20.arc

Systemclock

File fof restore: |

Durchsuchen_

Device information File information
Device family LIS 412i- M43V
Firmware version U10a7
Upload Status
Status
Information

L1} [Plannine &nainaar]

Figure 3.45: "Maintenance" module, "System" tab
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3.6.2.1 "Backup/Restore" menu
Three different parameter categories are saved in the LSIS 4xxi:
® Program parameters (all check programs with all tool parameters)
e Device parameters (all check-program-independent device settings)
e User parameters (all defined user roles including passwords)
Use the appropriate buttons to save each of these categories on the PC or to load them
into the device.

The "Backup/Restore" option, on the other hand, can be used to completely backup of
all parameters to the PC or to restore the entire device configuration by reading a restore
file from the PC.

LSIS 462/ M43-W1 & Leuze electronic
webConfi Start || Adustment | Configuration || Process | Diagnostics || Maintenance | tho sensor pooslo
o £ N system ([Engish ]
Devices Backup/Restore [ Programm: Default ]
(" Cperating mode
@& serviee Backup | S
‘ ] =@ || Mo A L]

seckuproaore I e |

The file which is provided for downloact

Flerame:  LSIS 412 Backup 2010-05-20.arc

File for restore: Durchsuchen_

Device Information Fik Information
Device family LSIS 412+ MasW1
Firmware version Ut

UploadStatus
Status

Figure 3.46: "Backup/Restore" user interface

Buttons
The button bar contains the following elements:
Pressing this button creates a device backup on a PC.
ﬁ Backup

A cesiore The button is enabled after an archive file has been successfully
=

checked.

Pressing this button starts the restore process. This can last several
minutes. Upon conclusion of the restore process, the device is
restarted. It is recommended that the browser also be restarted and
its cache cleared.

Notice:

When loading a backup, please note:

The backup version may contain other interface parameters, such as
the IP address!

Pressing this button resets the device to the factory settings.

The TCP/IP connection parameters are not changed! The device
retains its IP address.

[+
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3.6.2.2

o
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"Firmware reload" menu

The "Firmware reload" menu provides information on the currently used firmware and allows
the planning engineer to load new firmware versions, thereby keeping device functionality
up to date.

Notice!

The reload procedure briefly requires a relatively large portion of the flash memory in order
to extract the files.

If the flash memory in the device is mostly filled with user data, the reload procedure may,
under certain circumstances, terminate! In this case, delete reference images and/or check
programs in the "Configuration" area.

The following rule of thumb applies: The memory space of three reference images or three
medium-size check programs is sufficient for safely performing the reload procedure.

If you must delete reference images and/or check programs for the reload procedure that
are actually still needed, you should first export them.

Attention!
A complete export with firmware version 2.0 does not save any reference images.

E LSIS 462/ M43-W1 & Leuze electronic

ety e e e e e s s
Firmware update [ Programm: Default ]

NE
Reload file e

Gperating mode.
&) serviee
Proces

Device information Fik information
Device family wi
Firmuare version

Date

ReloadStatus.

Figure 3.47: "Firmware reload" user interface

Notice!

The following must absolutely be observed when installing a new firmware version:

if the new firmware contains more recent tool versions, check programs created with this
new firmware can no longer be loaded into devices with older firmware!

If such a transfer of check programs to devices with an older firmware is planned, the affected
check programs should be saved on the connected PC before reloading!

The internal backward compatibility of the LSIS 4xxi ensures that check programs saved in
this way can also be loaded into devices with a more recent firmware.

90
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Buttons

The button bar contains the following action:

The Reload button is enabled after an archive file has been
successfully checked.

Pressing this button starts the reload process. This can last several
minutes. Upon conclusion of the reload process, the device is
restarted.

{F Reload

It is recommended that the browser also be restarted and its cache
cleared.

3.6.2.3 "System clock" menu
This page is used for displaying and setting the current system time. The system time can
be changed manually via the input fields. In addition, by selecting the appropriate check
box, you can specify whether the output is to be in local time or in universal time.

D s s || s | i weocrpo
System (| English =]

Time setting [ Programm: Defauit ]

i LSIS 462/ M43-W1 & Leuze electronic
e webconfig

ko the client PG

Time

Output format
€ Output in universal time (UTC)

@ Outputinlocal time

Figure 3.48: "System clock" user interface

Notice!
The set date and set time are battery buffered and are retained even if power is lost.

=10

Buttons
The button bar contains the following elements:

Refresh the display of the system time.

(V]
Set the manually adjusted system time.

+

Synchronize system time with the clock of the client PC.
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4 Working with LSIS 4xxi webConfig

This chapter explains the configuration of the LSIS 4xxi using sample applications. The
following points should be observed when using webConfig for the setup process:
¢ Configure at least one check program and activate it.
e Set up one of the 8 I/Os as a trigger input for the check program. Make certain that
this input is correctly connected.
¢ If you use the RS 232 or Ethernet interface to communicate with the process control,
you must configure the transmission parameters of the corresponding interface in the
device parameters as well as the data to be output in the data output tool of the respec-
tive check program.

4.1 Basic procedure - step-by-step configuration of a BLOB analysis

In the following, we will explain the procedure, using as an example an electronic component
to be inspected for the presence of four metal contact surfaces.

Define
ROI
Set up
camera
Segment
image
Select/create/
configure
program
Evaluate
BLOB attributes
Configure interface parameters
and function of the digital inputs
and outputs
Optional:
Configure
output

Figure 4.1:  Schematic illustration of the BLOB analysis

After switching on the device, LSIS 4xxi webConfig starts in Process mode.
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" LSIS 462/ M43-W1 X X & Leuze electronic
webContig Actusimont ) Corfiuration ) Process ) Disgnosties ) Hainisrance o secsorpoorie
enicaion | “sialion | “SpectcatorsLogn [
Welcome to the webConfig graphical user interface [ Program: Default *]

Operating mode. ‘s

Senice

Process ——
e & Leuze electronic

& Digital motor-civen
focus adustment

& Hoavy.uty housingof
protectioncass IP 65 /67

A Adjustment ot all
device parameters via veb

& piverse mounting

& Backit, muti-anguage
display

& 112 connectors with
Ultra-Lock™ technology.

A Eight programmable
swiching Inputs outpus

Microeat® ES74

LSIS 462/
webConfig

the sensor people

General purpose

=

Leuze slectonic
GmbH &Co.KG

a Flanning engineer] HOSTIN <X OUT < ©2010 Lewze electronic GmbH & Co. KG

Figure 4.2:

Program start in Process mode

In order to access the configuration, management and diagnostic tasks, which are
necessary for performing the configuration, you must first switch to Service mode.

& First, select the "Service" operating mode by clicking the Service menu item or the

corresponding @ button.

Operating mode
Service T~
Process !
|

Figure 4.3:

Changing the operating mode

You can now select the tabs which were initially disabled.

% Activate the "Configuration" work module.

B LSIS 462/ Ma3-W1
webConfig

& Leuze electronic

the sensor people

N U T S—
Overview of cheeRpTe ergTaTi Default |
( x) aea) (e aA )( )
Program Author Date Description Selection Program Default
£ 5

Figure 4.4:

‘This is the default program containing only

"Configuration" work module

Leuze electronic
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411 Setting the parameters for image acquisition

The image acquisition parameters are usually set just once during commissioning. Once the

optimum image acquisition parameters, such as focus setting and exposure time, have been

set, they can be saved as default values in the camera. They then apply as an editable preset
for subsequently created programs.

% Activate the "Adjustment" work module if you would like to change the default settings
for new programs.

If you would only like to change the settings for a single program, proceed as follows:

% Activate the "Program" tab in the "Configuration" work module.

% Select the "Image Acquisition" tool type in the "Tools" area to make the corresponding
settings.

% Make the desired settings in the "Attributes" parameter group.

Save your settings as follows:

% If you are in the "Program" tab in the "Configuration" work module, save the image
acquisition parameters for the current program by pressing the % button.

% If you are in the "Adjustment" work module, save the image acquisition parameters
permanently in the flash memory of the LSIS 4xxi as default settings by pressing the &
button.

LSIS 412-M43-W1 @ Leuze electronic
webConfig
|
Figure 4.5:  Setting the image acquisition parameters
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41.2

% In the "Configuration" work module, switch to the "Programs" tab.

B LSIS 412/-M43-W1
webConfig

Selecting or creating a new check program

Diagnostics.

Maintonance

% B8 s BE AL

=2
Program Author Datecreated  Description SelectionD Program [Ferminal check
Test 2oeas Date created
Tormbeichuck  Roberismih 20100613 Checkprogamre
SelectionID [
Tootyee
Figure 4.6:  Selecting or creating a new check program

% Click the line of the desired program to activate it

or

% usethe

button to create a new check program, to append it to the list and to activate it.

% Make the desired entries in the "Program" parameter group in the right window area.
You may optionally store e.g., explanatory text for the respective program here.

Notice!

=10

For each device variant, a new check program is preset with the appropriate tools:

Tool LSIS 412/ LSIS 422/ LSIS 462/
Image acquisition X X X
BLOB X - X
CODE - X X
Output X X X

Leuze electronic
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4.1.3

=10

Defining regions of interest (ROI) within the field of view (FOV)

By defining ROlIs (areas framed in blue), it is possible to restrict the analysis to individual
parts of the image. If no ROls are defined, the entire image is analyzed.

% Switch to the "Program" tab.

LSIS 412-M43-W1 & Leuze electronic
webConfig / 0 ssror pocple

ROIsize

Tooltype Blcb

Tootrame ffool_Bb

|

Repositioning: off 5
Reference. >

epositioning: |- |

Correction T x v angle

Display of the ool type. Cannot be shangzd.

J\ J

Q Planning engineer] HOSTIND QU< ©2010 Lewze elecironic GmbH & Co. KG

Figure 4.7:  Defining the ROI

% Ifthe desired BLOB tool is not already active (= yellow background), click the appropriate
line in the tool selection area.

At the right, you will now see the "General", "Segmentation" and "Attributes" tabs.

& Use the buttons in the "General" tab to sensibly limit the ROl and thereby optimize the
processing speed.

Notice!

Itis, in principle, beneficial to position the ROls as small and as precisely as possible in order
to obtain fewer faults and a fast evaluation. In doing so, note that this is only possible for
very precisely positioned parts or if there is a need for additional repositioning!
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41.4

Segmentation of the image

& Switch to the "Segmentation" tab.

LSIS 412-M43-W1 & Leuze electronic
webConfig start || Adiustment Process || Diagnostics || Maintenance tho sencor paople
Tool configuration [ Program: Terminal check *]
( Yo
al>] (ala] (+#) (s Continuous 3
File (gray scale) |- =
€ Darkobjects
Binarization € Range.
© Brightabjects
Frequency %] 100
P
Grayscalevalue © —
LR T M R
Thresholds ow: [ 1358] ich: [ 2558)
Inverted r
Fitor(biary)  [Open 55 =
Fill hokes: r
Boundary biobs I
Threshoids:
Tooltype Tool name Repositioningcorection  Status Tme msy =
Image acauisit ImageAoquisiton - ° 1
Blob Tool_Blob - e 20
Gutout Teol_Output - e
=

\ J\ /

HOST NS OUT<: ©2010 Lewe electronic GmbH & Co. KG

Figure 4.8:  Segmentation of the image

In the "Segmentation " tab, the segmentation threshold is set so that the bright metal parts
are separated from the dark background. The goal is to display the metal bodies that are
to be inspected as large objects that are separated from the background. Any interfering,
narrow "bridges", caused by thin metal connections, can be eliminated with the aid of an
"open" binary filter.

% In this example, use the default option of "Bright objects" for the binarization and move
the left slider of the histogram to a value that clearly separates the bright metal bodies
from the background.

or

% For the Thresholds parameter, make manual entries in order to display the desired
brightness range.

& Activate the options and filters that are appropriate for your task, see chapter 4.4.
In the example above, the "open" binary filter ensures that interfering BLOBs caused by
the thin metal connectors are removed.

% If necessary, activate the Boundary BLOBs option to ensure that BLOBs that touch the
edge of the ROl are displayed as well.

Leuze electronic
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4.1.5 Evaluating object attributes
After segmentation, the criteria for the detected objects (BLOBs) must now be set.
& Switch to the "Attributes" tab.

the sensor people

LSIS 412/-M43-W1 & Leuze electronic

webConfig
Lzl English =]

Tool configuration [Program: Terminal check *]
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o] o]
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P wan oy E35) )
P cemerx w08 a0 astat
P centery 000 [3) 45000 [2] 16241
P Mapraxs 0.00 [2] 89,00 [2] 7078
F wioras 000 2] o702 3] 5031
F o Ange 0003 360,00 [3] 27423
™ Angle between 0 and 180’
P perimeter 00013 2000,00 4] 23480
P Shape factor 000 [&] 100,00 [} 207
NOMINAL ACTUAL
NAME NN MAXIMUM VALUE
r Totalarea ofy 1000 [ )
P Bobcount ao) [ao) .
Tool type Tool name Repositioningcorrection  Status Tmems] =
I quiii ImageAcauisiton - e 1
S > -
tput Tool_Output ° ?
d MAXIMUM are valid
|

Figure 4.9:  Evaluating object attributes: Part OK

In the above example, six BLOBs were detected in the four ROls. For each of these BLOBs,
the permissible minimum or maximum size (area) of the valid objects is now defined in the
"Area" prefilter. As a result, minor interference and reflections are filtered out (displayed in
red), and only the four large metal bodies to be inspected are retained as valid objects
(displayed in green).

% Activate the required attributes for all BLOBs in the Prefilter area by setting the
appropriate check marks and entering the minimum and maximum values.

% In doing so, use the buttons or click on the image to change to the next BLOB.

Notice!
Note that the processing time increases with the number of attributes that are to be inspected

and with the number of found BLOBs. The calculation of the "major axis", "minor axis" and
"angle" attributes is particularly time intensive, whereby it makes no difference if one or all

three are calculated!

=10
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Depending on the ascertained actual values, shown in the right column, the objects classified
as good are shown in green in the overlay of the image display and the objects classified as
bad are shown in red.

In the lower part, the entire area and/or the number of found BLOBs are used to define when
the tool is to report an "OK" result, i.e. when a checked part is to be evaluated as good or
bad. Only if these criteria are satisfied does the analysis return the result OK and does a
green status LED appear in the tool list.

% In the lower area, define how large the total area must be or how many BLOBs must be
present.
In the above example: Only parts that have exactly four BLOBs are to be classified as
good.

In the event of a faulty part - in this example, one of the metal bodies to be checked is missing -
too few valid (displayed in green) objects are found:

The tool reports an "NOK" result - indicated by the red LED in the corresponding line of the

tool list.
LSIS 412/-M43-W1 . & Leuze electronic
webConfig ) Process | Diagnostics || Maintenance the sensor people
Tool configuration [ Program: Terminal check *]
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Figure 4.10: Evaluating the BLOB attributes: Part faulty

Leuze electronic Operating instructions LSIS 4xxi webConfig 99



& Leuze electronic

Configuring digital inputs/outputs

The interface parameters and function of the digital inputs and outputs are usually
configured only once during commissioning, since the settings are saved as device
parameters and apply for all check programs. Important device parameters include, for
example, the digital interface signals to the primary control: The trigger input, inputs for
automatic program selection and device outputs.

% Switch to the "Device" tab in the "Configuration" work module to configure the digital
1/Os.
Defining the function of the digital inputs and outputs

% In the upper part of the tab ("Digital I/0Os"), activate the given I/O that is to be set up. In
the lower part of the tab ("I/O Port"), make the desired changes by selecting the required
options from the list box and making your entries.

% Save your entries in the flash memory of the LSIS 4xxi by pressing the % button.

S LSIS 462/ M43-W1
webConfig e |
Crerating mode

s O

& Leuze electronic

tho sansor poopio

Pulse duration clane] colev g vohounow time) Imarted Settings for the test-program-independent device
o o 5 o parameters for the digital LOS.

Function
Puise duration

Signal dolay

Debounce time

Iverted

v
Standard preselection

Figure 4.11:  Configuration of the digital inputs and outputs
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4.2

o
1l

Basic procedure - step-by-step configuration of code reading
Provided in the following is an application description for a code reading using an
LSIS 422i M4x-W1 as an example.

Notice!

The configuration of the code tool for devices of the LSIS 462i series is performed in an
analogous manner.

After switching on the device, LSIS 4xxi webConfig starts in Process mode.
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Figure 4.12: Program start in Process mode

In order to access the configuration, management and diagnostic tasks, which are
necessary for performing the configuration, you must first switch to Service mode.

& First, select the "Service" operating mode by clicking the Service menu item or the
corresponding @ button.
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Operating mode

- . -~
Service

8 Process @

!
Figure 4.13: Changing the operating mode

You can now select the tabs which were initially disabled.

% Activate the "Configuration" work module.

421 Create new check program
% In the "Configuration" work module, switch to the "Programs" tab.
% Usethe - button to create a new check program and to append it to the existing program
list.
% Make the desired entries in the "Program" parameter group in the right window area.
You may optionally store e.g., explanatory text for the respective program here.
B LSIS 422/ M45-W1 & Leuze electronic
' wehbConfig < )
% mLa bL A )
=2
Program Author l?v.e':ted Description ﬁ:bchhn Program (.‘ode\asww
Tooltos I
Figure 4.14: Create new check program
In the "Program" tab, the newly created check program can now be edited and extended.
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4.2.2 Setting the parameters for image acquisition
% In the "Configuration" work module, switch to the "Program" tab.
& Click on the first tool in the tool list (-> image acquisition).

The corresponding configuration masks open on the right side.
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Figure 4.15: Image acquisition parameters

& In the "Attributes" parameter group, set the parameters relevant for image acquisition,

such as focus setting and exposure time.
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4.2.3 Setting the parameters for code reading
% Activate the second tool in the tool list (->Code).
The configuration masks associated with this tool open on the right side.
% In the "General" parameter group, define a region of interest around the area in which
the code to be read must be located in order to reduce the execution time of the tool.
If no ROl is defined, the entire image is analyzed.
LSIS 422/ M45-W1 & Leuze electronic
' webConfig = E
Tool configuratto 51
‘ 8 Connous e
i
B e
T ittesti
o e BT
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Totton i AT G3D
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Code Tool Code - ® 175
Output Tool_Output - ° ?
Q [Planning enginzer] HOSTIN<[> OUT< ©2010 Lewze electronic GmbH & Co. KG.
Figure 4.16: Defining the ROI
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& Switch to the "Decoder" parameter group.

& Deactivate the unneeded codes in order to reduce the execution time of the tool or to
restrict reading to certain code types.
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Figure 4.17: "Decoder" parameter group — deactivating unneeded codes

In this example, the deactivation of all 1D barcodes results in a considerable reduction of
the execution time (in the same way, deactivation of the 2D Data Matrix code leads to a
considerable reduction if only a 1D barcode is being searched for).
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% Change to the "Results" parameter group to view details on the read codes in the image
or region of interest.

Various "OK criteria" can also optionally be defined here for the tool result — with respect
to the quality parameters of the read code, the number of codes to be found or with respect
to a code comparison.

In the current example, exactly one code is to be found with arbitrary quality parameters
(=F).

% Set the corresponding options, as shown in the figure.
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Figure 4.18: "Results" parameter group — use quality filter and number to define tool result
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4.2.4 Optional: Configuring process data output

% In the "Program" tab of the Configuration module, switch to the "Output" tool type to
configure an output sequence.

This sequence is output following processing of the check program, e.g., via the Ethernet
process interface.

LSIS 422/ M45-W1 & Leuze electronic
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Figure 4.19:  Window for configuring the output

Displayed in the left area is a list of the available "output functions". Information on the
individual elements (date, time etc.) and other possibilities for the specification are available
as usual in the right part of the window.

Configuring the Ethernet output

& Activate the Ethernet output activated check box.

% In the list box, first define whether you would like to configure the header, the code tool
or the trailer.

% Insert the desired elements from the function list in the input line provided for this purpose
at the right by means of drag & drop.

& Specify element options, such as length, alignment, fill character, etc., in the lower part
of the Features area.

Delimiters between the individual pieces of data and the use of separate lines increase the
"readability” of the output data.
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4.25

In the current example, the code contents are output in the case of an OK; for an NOK (no
code detected), a freely definable text "no code found!" is output.

Activation of the "Host LSIS" check box in the upper right causes the otherwise not
displayed tool execution time to be calculated and displayed for the data output.

Notice!

The transmission time of the output data depends largely on the speed of the connection,
particularly if many objects are found for which an output is configured.

For example, the standard setting for RS 232 transmission is set to 9600 baud for
compatibility reasons, even though 115200 baud is, in principle, possible.

Optional:
Configuring cross-program device settings for process-data transmission
% In the "Configuration" work module, switch to the "Device" tab.

% Inthe "Process - Ethernet" submenu, specify the parameters for Ethernet communication
with the primary control that is to receive the process data.

In the current example, a TCP/IP connection is established with the LSIS as server.
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Figure 4.20: Defining Ethernet communication with the primary control
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4.3 Basic procedure - step-by-step configuration of a combined BLOB
analysis and code reading
Provided in the following is an application description for a combined BLOB analysis and
code reading using an LSIS 462 M4x-W1 as an example.
After switching on the device, LSIS 4xxi webConfig starts in Process mode.
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Figure 4.21:  Program start in Process mode

In order to access the configuration, management and diagnostic tasks, which are
necessary for performing the configuration, you must first switch to Service mode.

% First, select the "Service" operating mode by clicking the Service menu item or the
corresponding @) button.

Operating mode
Service T~
Process k
|

Figure 4.22: Changing the operating mode

You can now select the tabs which were initially disabled.

& Activate the "Configuration" work module.
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4.3.1

Create new check program

% In the "Configuration" work module, switch to the "Programs" tab.

% Usethe

button to create a new check program and to append it to the existing program
list.

% Make the desired entries in the "Program" parameter group in the right window area.
You may optionally store e.g., explanatory text for the respective program here.

LSIS 462/ M43-
webConfig

& Leuze electronic

® BE e BL oMM

P

Date Description
created

Default 20100517

Labelcontrol Parll  2010-12414 - Labelcontrol- Cods reading

“This s the default program containing only image
utput

Program
Author

Date created

Description

Selection D

s the active chesk programon the PG thatis.

Figure 4.23: Create new check program

In the "Program" tab, the newly created check program can now be edited and extended.
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43.2 Setting the parameters for image acquisition
% In the "Configuration" work module, switch to the "Program" tab.
& Click on the first tool in the tool list (-> image acquisition).

The corresponding configuration masks open on the right side.
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Figure 4.24: Image acquisition parameters

% In the "Attributes" parameter group, set the parameters relevant for image acquisition,
such as focus setting and exposure time.
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4.3.3

Tool for editing BLOB analysis
% In the tool list, activate the "BLOB" tool.

The configuration masks associated with this tool open on the right side.

Defining ROIs

% In the "General" parameter group, define the regions of interest (areas framed in blue) to
restrict the evaluation to individual areas of the image.

If no ROls are defined, the entire image is analyzed.
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Figure 4.25: Defining the region of interest for the BLOB analysis

112

Operating instructions LSIS 4xxi webConfig Leuze electronic



& Leuze electronic

Segmentation of the image
& Switch to the "Segmentation" tab.
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Figure 4.26: Segmentation of the image

In the "Segmentation" tab, select the "Dark objects" option to make a rough presetting of
a suitable segmentation threshold for dark objects in the image. The objective is to cleanly
separate dark letters from the light background, e.g., to use the presence of one or more
defined objects (here: letters) to detect the correct label or label side.

& In this example, use the default option of "Dark objects".

% To make fine adjustments, use the sliding upper threshold in the histogram.
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4.3.4

=10

Evaluating object attributes
After segmentation, the criteria for the detected objects (BLOBs) must now be set.
& Switch to the "Attributes" tab.
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Figure 4.27: Evaluating object attributes

To detect the correct label type or the correct label side, a characteristic character is

searched for, in this example, the letter "f".

& For this purpose, a permissible minimum and maximum size (area) is defined in the "Area"
prefilter of the "Attributes" tool tab. This area is oriented to displayed area of the character
being searched for, the letter "f".

As aresult, all objects are filtered out whose area does not correspond to that of the object
being searched for.

Notice!

If the "Area" attribute is not sufficient for clearly identifying the "f" because there are other
objects with similar or even identical areas in the evaluation range, it would be necessary to
include other attributes, such as "circumference", "shape factor', ... to distinguish the
character.

In this way, all other dark objects are filtered out (displayed in red), and only the searched-
for "f" remains as a valid object (displayed in green).
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4.3.5

% In the bottom line, define that the tool should report an "OK" result if exactly one object
(BLOB number minimum = maximum = 1) is found.

The corresponding line ("BLOB" tool type) of the tool list now has a green LED.

Setting the parameters for code reading
% In the tool list, activate the "Code" tool.

The configuration masks associated with this tool open on the right side.

Defining the ROI

% In the "General" parameter group, define a region of interest around the area in which
the code to be read must be located in order to reduce the execution time of the tool.

If no ROl is defined, the entire image is analyzed.
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Figure 4.28: Defining the ROI
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Deactivating any unneeded codes
% Switch to the "Decoder" parameter group.

% Deactivate the unneeded codes in order to reduce the execution time of the tool or to
restrict reading to certain code types.
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Figure 4.29: "Decoder" parameter group — deactivating unneeded codes

In this example, the deactivation of the 2D Data Matrix code results in a considerable reduc-
tion of the execution time (in the same way, deactivation of all 1D barcodes leads to a
considerable reduction if only a Data Matrix code is being searched for).
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Defining the quality filter and number of codes to be found

% Change to the "Results" parameter group to view details on the read codes in the image

or region of interest.

Various "OK criteria" can also optionally be defined here for the tool result — with respect
to the quality parameters of the read code, the number of codes to be found or with respect

to a code comparison.

In the current example, exactly one code is to be found with arbitrary quality parameters

=F.

& Set the corresponding options, as shown in the figure.
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Figure 4.30: "Results" parameter group — use quality filter and number to define tool result
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Example for code reading with combined BLOB analysis in which the object
attributes do not correspond to the criteria

The inspection with an "incorrect" label that does contain the searched-for letter "f* shows
that the code is read (green status LED in the "Code" line), but the BLOB analysis fails (red
status LED in the "BLOB" line).

As soon as a tool in the tool list yields an NOK result (red status LED), the global result is
NOK as well (red "global result" status LED below the camera image).
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Figure 4.31:  Evaluating object attributes
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4.3.6

Optional: Configuring process data output

% In the "Program" tab of the Configuration module, switch to the "Output" tool type to
configure an output sequence.

This sequence is output following processing of the check program, e.g., via the Ethernet

process interface.
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the sensor people

Process || Diagnostics || Maintenance

B LSIS 462/ MA3W1
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Figure 4.32:  Window for configuring the output

©o 00

HOST NS OUT<: ©2010 Lewe electronic GmbH & Co. KG

Displayed in the left area is a list of the available "output functions". Information on the
individual elements (date, time etc.) and other possibilities for the specification are available
as usual in the right part of the window.

Configuring the Ethernet output

& Activate the Ethernet output activated check box.

% In the list box, first define whether you would like to configure the header, the code tool
or the trailer.

% Insert the desired elements from the function list in the input line provided for this purpose
at the right by means of drag & drop.

& Specify element options, such as length, alignment, fill character, etc., in the lower part
of the Features area.

Delimiters between the individual pieces of data and the use of separate lines increase the

"readability” of the output data.

Leuze electronic Operating instructions LSIS 4xxi webConfig 119



& Leuze electronic

In the current example, the code contents are output in the case of an OK; for an NOK (no
code detected), a freely definable text "no code found!" is output.

Activation of the "Host LSIS" check box in the upper right causes the otherwise undisplayed
tool execution time to be calculated and displayed for the data output.

4.3.7 Optional:
Configuring cross-program device settings for process-data transmission
% In the "Configuration" work module, switch to the "Device" tab.
% Inthe "Process - Ethernet" submenu, specify the parameters for Ethernet communication
with the primary control that is to receive the process data.
In the current example, a TCP/IP connection is established with the LSIS as server.
S LSIS 462/ M43-W1 & Leuze electronic
' webConfig Stag”” Adiwstment [ Configuration s | Diagmstics | Malntenance the sensor people
Con‘ﬁu i r;olElhernelcommunical' etween host and LSIS 400/ [ Program: Labelcontrol *]
(" Openatingmode
8o | Wk o (bt
a8 =
e TCPIIP process data ?ZTHM‘J\NW
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Keep-alive interval 2000 ﬁ [ms]
Device.
ot manber 35 Uponchangeie potacess,
ot e e Ll
e —_— e =oy
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0P process data
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IPacdress. [ o]:[ o]:[ o]:[ o]
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n P\anmngew;.eerl Hosvlﬂ:)u oUT<:  ©2010 umem'mmcth&CqKG'
Figure 4.33:  Defining Ethernet communication with the primary control
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44 Tips and tricks

441 Camera alignment and setup in the case of reflective objects

To avoid interfering reflections in the gray-value image during image acquisition on highly
reflective objects, such as crown caps, it is recommended that the camera be mounted at
a slight incline and with adjusted illumination focus according to object size and object
distance. This is illustrated in the following images.

Figure 4.34:  Vertical camera alignment - maximum reflections

Figure 4.35: Inclined camera alignment with all four illumination quadrants active -
better, but reflections still visible in one quadrant

Figure 4.36:  Inclined camera alignment with only three illumination quadrants active (reflected quadrant is off) -
nearly all reflections in the image are suppressed
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4.4.2

=10

4.4.2.1

4.4.2.2

Using filters in the BLOB analysis

The following morphological filters can be applied to the binary image created following
segmentation:

¢ Erosion

¢ Dilatation

e Open

* Close

Notice!

When speaking of "bright" in the context of binary filters, the active pixels displayed in color
in the image overlay are always meant.

When speaking of "dark" in the context of binary filters, the remaining area of the image is
always meant.

"Erosion" binary filter
Enlarge dark structures, eliminate bright interfering pixels

—

Figure 4.37: Original/processed image

"Dilatation" binary filter
Enlarge bright structures, eliminate dark interfering pixels

—-

Figure 4.38: Original/processed image
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4.4.2.3 "Open" binary filter
Close gaps in dark objects without changing the object size

—

Figure 4.39:  Original/processed image

4.4.2.4 "Close" binary filter
Close gaps in bright objects without changing the object size

_>

Figure 4.40: Original/processed image
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4.4.3 lllumination

Decisive for image processing is the highlighting of characteristic features of the object to
be inspected.
Problems could arise as the result of:

e Shadows

¢ Reflections

® Too much light

e Too little light

¢ Reflective surfaces

® Poor contrast

Various lighting techniques can be used:
¢ Rear illumination
e Front illumination
e Bright field illumination
e Dark field illumination
e Telecentric illumination
¢ Diffuse light source
e Continuous illumination
¢ Pulsed illumination (flash)
e Light color (red, IR, UV, ...)

Rear illumination
lllumination type where the object is located between the camera and the light source.

T

Figure 4.41: Rear illumination

Notice!

This can be used to create silhouettes with sharp edges and very good contrast for contour
inspections.

=10
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Front illumination
lllumination type where the camera and the light source are located in front of the object.

Figure 4.42:  Front illumination

Notice!
Diffuse (scattering) objects are always visible, glossy objects only at an appropriate angle
relative to the objective.

=10

Bright field
lllumination type in which the camera detects the light directly reflected by the object
surface.
%
®e
Figure 4.43: Bright field
O Notice!
H The reflecting surfaces appear bright, while the scattering surfaces appear dark. Gloss is
possible!
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Dark field

lllumination type where the camera detects the light spread by the object surface (scratches,
indentations).

y I 14191226

Figure 4.44: Dark field

Notice!
The scattering surfaces appear bright, while the reflecting surfaces appear dark.

Directed illumination

lllumination type where the incident light has a narrow angular distribution. Ideal case:
Telecentric illumination (parallel light).

Figure 4.45: Directed illumination

Notice!
Yieldss very strong edge contrast and emphasizes object surface structures.

Diffuse illumination
Homogeneous illumination of a half-space from all directions (primarily for reflective/glossy
objects).

126
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L L]

Figure 4.46: Diffuse illumination

Notice!
With homogeneous rear illumination, dark objects appear smaller (lighter edges as a result
of diffused light).

=10
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