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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 tool
tips. 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
e Configure the communication interfaces
e Set up and align the camera
¢ Display and manage diagnostic-relevant data, such as event logs and communication
diagnostics, by defining output logs
¢ Display of the current production data
* Management of authorized users
¢ Firmware updates and setting the system time

Leuze electronic LSIS 4xxi webConfig software description 3
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1.2 Explanation of symbols

The symbols used in this description are explained below.

Attention!
A 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.

O Notice!
,II., 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.

1.3 Contact address

Leuze electronic GmbH + Co.
In der Braike 1

73277 Owen/Germany
Phone +49 (0) 7021/573 0
Fax +49 (0) 7021/573 199
http://www.leuze.com

4 LSIS 4xxi webConfig software description 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 connec-
tion" of the technical description LSIS 4xxi.

Furthermore, you must ensure that the connection between PC and LSIS 4xxi was estab-
lished 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 of your LSIS 4xxi 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 4621443 W1 2 Leuze electronic
webConfig e ) Digestis | waierancs .

il Loam

& Leuze electronic
LSIS 462/ e
webConfig

sensor people

General purpose

S FIFI 02012 Lows bt G 00 K

Figure 2.1:  Start page LSIS 4xxi webConfig

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

Leuze electronic LSIS 4xxi webConfig software description 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 98.
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 LSIS 4xxi webConfig software description Leuze electronic
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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:

LSIS 462i M43T
webConfig

& Leuze electronic

Process || Diagisiice
i et cicatons

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

Oparatimo®s 3
8 oo 6
& niegrated mination & Leuze electrorfic

it apociloptcs .

A pigtalmotor-driven LSIS 462’. the sensor people

focus adjustment webConfig

futy housing of
protection class IP 65 /67

& adpstment ofall
device parameters via veb General purpose

g
it
technology or mounting
threads.

2 Backit mutangwege
display

A w12 connectors with
Ulra-Lock™ technology

4 Eight programmable
‘swiching inputs outputs

Firekox® 3.0+
Microsot® [E® 8,

u 4 [Planning engineer] | HOSTINQp: QUTRp FTP S ©2012 Lewze electronic 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

n 7 [Flanning engineer] HOST N QUTIp FTR G @2042 Lewe electronic GmbH & Co. KG

|—7a |—7b I— 7c I— 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) indi-
cates 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".

Operating mode
. Sensice
- Process @
I

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

8 LSIS 4xxi webConfig software description Leuze electronic
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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:

e 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.

e 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 process operation depending on configuration. In addition to the display of
statistical data, a live image display as well as the output of data from the active
program are possible.

¢ Diagnostics
Display and management of diagnostic-relevant data, such as event logs and com-
munication 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
Tool for editing BLOB analysis" on page 125.

Leuze electronic LSIS 4xxi webConfig software description 9
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3.1 "Start" module

The "Start" module provides you with a compact description of the device. The individual
aspects are summarized in the "Welcome", "Identification", "Installation" and "Specifica-
tions" 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.

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
webConfig s Adjustment | Configuration

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

process | Dignostis

& Leuze electronic

Haintenance

A integrated ilumination
withspecial optic

& igtalmotor driven
tocus adjustment

& Hoavy-duty housing of
protectionciass 1P 65 /67
& adjustmentof al
device parameters via web
browser

& piverse mounting
options with dovetail
tachnokogy or mounting
threads.

& packit, muttilanguage
dispay

& 12 connectors with
Ultra-Lock™ technology

& Eignt programmabie
switching inpuls outputs

LSIS 462
webConfig

General purpose

& Leuze electronic | IR

the sensor people

J/

(=

s

T o
;; 7 P‘“";mg.ngm!w] Ho’srw <p OUTSp FP <D ©2012 Lewe electronic GmbH & Co. KG
Figure 3.3:  "Start" module, "Welcome" tab — device features
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Descriptions of the user interface and menu

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 m
Service
=Y Process

Name plate
—_—

Parameler

Adjustment | Configuration | Process | Diagnostics | Maintenance

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

Device type LSIS 462i M43-W1

* Leuze Smartima

T Complete software
« Process interface "RS 232 and digital I0s”
« Integrated field bus connectivity

The current
device is dis-
played here

* Monochromatic camera chip
* Resolution 752x 480

« Lens with 8 mm focal length

« Light color of the integrated illumination: white
« lllumination type: difiuse frant illumination

Order No.

Serial number
Dale

Hardware version
Software version

MAC address

50113063
1006-654321 001
2208.2010 14:26
o

VEET
©0:16:7B:42:01:8C

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

Leuze electronic

LSIS 4xxi webConfig software description

11



Descriptions of the user interface and menu & Leuze electronic

3.1.3 ‘"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.

g LSIS 462/ M43-W1
WGbCOﬂﬁg Adjustment | Configuration | Process \ Diagnostics |~ Maintenance

Weicome Identification Installation Specifications.

=10

Information on the status display and operation [ Program: Test * ]

[ ~ Operating mode \ (

R o=—@®

Display / control panel

§ of

LALLE LAl AN L LN
S i

. V IR
. |

e
'
¥ & leuzeelectronic o

Centrol buttons

Mounting
tatiping Status display and operation

Component Description

PWR S
® ®

Status displays

Contral buttons

A & Co s sple
- Display Shows status info of ths 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
wehConfig

Maintenance

Operating mode

Service ——

PWR (Pouer)

Pwn (Power)

BUS OUT oo 101
3 2 FE M12 connector
SERVICE 102 4L VN B-pinconnector
oo A-coded
103 c
o4 7

Digital Os

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

Process | Diagnostics | Maintenance the sensor people

webConfig Start | Adjustment
“Piograms

LSIS 462/ M43-W1 & Leuze electronic

Progiam

Configuration of digital /Os [ Program: Test * ] LOGIN
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Port Omode Function Signal delay Pulse duration ~ Switch-on delay  Debounce time  Inverted Setings for the test-program-independent
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Debounce time. B
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Figure 3.6:  Use mouse-sensitive graphic elements
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3.1.4 "Specifications" tab

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

8 LSIS 462/ M43-W1
webConfig a Adjustment || Configuration || Process || Diagnostics || Maintenance

Welcome

identification Installation Specifications

Specifications [ Programm: Default * ]

Serice 9
spectcntons > [ =e=ven |
Parameter Value

Operating voltage

Process

Operating mode [

Power consumption
Process interface
Service interface
Sw. inputs/outputs
Inputs

Outputs

Optical data

Parameter

Image sensor
Number of pixels
Electronic shutter speeds
Integrated LED illumination

Focal length

Obiject distance

Mechanical data

Parameter Value 4

Protection class IP&5/27
VDE safety class I
Housing
Weight

Dimensions

Fastening

Parameter

Ambient temperature - operation

Ambient temperature - storage -20°C ... +70°C

n [Flznni

HCST IND ouT!

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

=10

"Login" tab

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

Login

User

tzgt

Password
..I.|

Ok 3£ Cancel

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

Notice!

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 98.
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3.2

=10

"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.

Notice!
Please note that these settings do not overwrite the camera settings already saved in existing
check programs.

tho sensor pooplo

webConfig Start Configuration | Process | Diagnostics | Maintanance

LSIS 462/ M43-W1 & Leuze electronic

Setup camera sensor [ Program: Test * ]

EICs e r— ]

Humination

Strobed
Exposuretime | P —]

Brightness
o 3 'y
]
2

Gain

Frequency (%]
1004

EN

m

Guayscalevalve 0 s w0 B0 0 2%

Histogram

HOSTING ST FTEQ5  ©2012 Leuza sloctronic GmbH & Co. KG

Q [Pian o)

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 "Trig-
gered" 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. In the web browser, images are updated at a rate of up to 3
per second. The update rate here is dependent on a number of program-specific
parameters, the power of the connected PC, the hardware and software used as
well as other factors.

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

You have two options here for selecting the camera operating mode and, thus, for deter-
mining the point in time of image acquisition.

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 manu-
ally placed in front of the camera and no trigger signal is available for image 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.

This setting only applies in Configuration mode; for Process mode, you can find this config-
uration option under "Configuration - Device - Process mode".

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" regulator deactivated
Max. dependent on the set
exposure time

18
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Parameter Explanation

Exposure time For moving objects, keep as small as possible in order to obtain a sharp image. The val-
ues 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%.

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 illu-
mination 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 bright-
ness, 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.

Notice!

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

While a reduction in the exposure time is generally advantageous (better depth of focus and
less "smearing" in the image with quickly moving objects), the reduction in brightness of the
internal illumination makes image acquisition more sensitive to ambient light.

To rule out the case of faulty operation in which the brightness is reduced instead of the
exposure time for an image that is too bright, the "exposure time" and "brightness"
parameters are mutually interlocked: as long as the exposure time is greater than the mini-
mum adjustable value of 54 us, the brightness value of the internal illumination is always
100% and cannot be changed.

Only at or above the minimum adjustable value for the exposure time of 54 s can the bright-
ness of the internal illumination be reduced in order to further reduce the image brightness.
In practice, this is only necessary in exceptional cases, for example, if it is necessary to check
a bright label at close range.

"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.
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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 or 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 4 Leuze electronic
webConfig

Overview of check programs [ Program: Default * ]

X L s &L &AL

Default  Leuze 20111026 This is the default program consisting of image acquisition, blob analysis,
slectronic ode reading and data output

Q i 1 HOSTINGp OUTA FTFOD @ 20121,

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.
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a LSIS 462/ M43-W1 & Leuze electronic

webConfig

Overview of check programs [ Program: Default * ]

®* B a L A4

Dofault  Louzo
clectronic

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

Buttons
The button bar contains the following elements:
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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.
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3.3.2 "Program" tab

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

Display of the currently analyzed image

LSIS 462 M43-W1 & Leuze electronic
webGonfig =l \ TR A\ v | s o

Tool configuration [ Program: Test *]
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Coce ToolCode * v th aber 500 o al e G\ arod ot ety
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Figure 3.12: Three-part structure of the "Program" tab

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.
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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:

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.

(5]

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.

s 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.

nxn

24 LSIS 4xxi webConfig software description Leuze electronic



# Leuze electronic Descriptions of the user interface and menu

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

You have two options here for selecting the camera operating mode and, thus, for deter-
mining the point in time of image acquisition.

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

HOST LEIS
o=k
= EIKC'JT
4{ 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. regard-
less 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.

Tool type Tool name Repositioning correction Status Time i
=32 2cquisiticn mags aoguisiticn - J 1

BLOB Blob analysis - v 22

Tods Cods reading ] 1

Qutput Czatz cutp 2

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 specifi-
cation of name, reference, duration and, above all, the status. Here, a green status LED indi-
cates 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.
R Pressing the button deletes the active tool.

"Image manager" tab
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Displayed in the film strip are the current image 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. Fault images are saved automatically
by default. This allows an error to be found quickly, e.g., after adjusting the ROI. With the
aid of the faultimages, "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 3.3.3.6 ""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 current image on the PC that is connected to the
- LSIS. This function is not available in live mode!
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.

LSIS 4627 M43-WH1

webConﬁg Start Adjustmeant Configuration Process Dignostics Mainlenance
DL Program Device

Tool configuration [ Program: Default *]

@ N 'S tqug tl Gontinuous -

X144 y: 366

Overall status: @ Tirme: ?ms

®
Tool type Tool nama Repositioning correction Status Tme m
Image acquisition Image acquisition 9 1
BLOBE Blob analysis L 20
Code Code reading [ ] 129
Qutput Data output 2 7

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!

Parameter Value

Tooltype

Tool name

Desarpton

Enatle image
transfer U

Atiributes

Parameter Value

Focus | | 22014 [mm
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Illumination
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E t I ———] 18514 [ps]
xposure time [ = o !
Bright p————————— 2 )
rightness r ey 2 )
I I 1 [a]
Gain + o o)
Frequency [%]
100:
50
Histogram
o

]
Grayscale value

Figure 3.15: Image acquisition parameters

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

"Enable image transfer" check box

If this option is active, the current image for output on the Ethernet interface is prepared
and can also be displayed in the terminal window of the process data (see "Process" module
on page 91). 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 81.
Details on transferring images and log data via FTP can be found in the description of
"Communication -> FTP Client" menu on page 85.
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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 54 us and 20ms; the "Brightness" regulator is deactivated.

In strobed operation ("Strobed" option active), the following applies for the "exposure time"
and "brightness" image acquisition parameters:

While a reduction in the exposure time is generally advantageous (better depth of focus and
less "smearing" in the image with quickly moving objects), the reduction in brightness of the
internal illumination makes image acquisition more sensitive to ambient light.

To rule out the case of faulty operation in which the brightness is reduced instead of the
exposure time for an image that is too bright, the "exposure time" and "brightness"
parameters are mutually interlocked: as long as the exposure time is greater than the mini-
mum adjustable value of 54 us, the brightness value of the internal illumination is always
100% and cannot be changed. Only at or above the minimum adjustable value for the ex-
posure time of 54 us can the brightness of the internal illumination be reduced in order to
further reduce the image brightness.

In practice, this is only necessary in exceptional cases, for example, if it is necessary to check
a bright label at close range.
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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

s U= & e —

Diagnostics Maintenance

Region of interest

/ (ROI)

x 188 y: 431 Owerall status: @ Time: ?ms

®
Tool type Tool name Repositioning correction Status Tme i
Image acquisition Image acquisition - 2 59
BLOB Blobanalysis - L] a5
Cods Code reading - L] 637
Cutput Data output - ] ?

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
group, see page 37), the BLOB number of the active BLOB is displayed on the image at the
location of the centroid.

Leuze electronic LSIS 4xxi webConfig software description 31



Descriptions of the user interface and menu & Leuze electronic

=10

=10

BLOB tool: "General" parameter group
Located here are general settings for the BLOB tool.

Attributes

E\m«; 0

Parameter Value

ROI size

Vidth: 2 Height

Tool type

Tool name Elct znzlysis
Description

Repositioning: e E
Reference

Repositioning:
Correction ¥

Figure 3.17:  General parameters of the BLOB tool

Regions of interest (ROIs) can be used for excluding interfering elements in the image (e.g.,
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 (ROIs), 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, aROI. 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 ROI.

<! 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.

<2
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.

e Copy ROI
Pressing this button saves the currently selected ROI.

B 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:
reference)

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 objects. Press the "Teach" button > to
teach the center of mass of the objects that are valid at this point in time. In subsequent image anal-
yses, the centers of mass of the valid objects that exist at the given point in time are calculated,
compared to the reference coordinates, and the repositioning values ascertained for the translation.
Subsequent 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 object, since only in this
case is a unique angle assignment possible. Thus, the prerequisite is the number "min=1" and
"max=1"inthe "Attribute" tab and the presence of exactly one valid object. Press the "Teach" button
- to teach the center of mass and the angular position of this object. In subsequent image analyses,
the center of mass and the angular position of the valid object that then exists is calculated, compared
to the taught reference values, and the repositioning values ascertained for translation and rotation.
Subsequent 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:
Correction

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.

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)!

2. 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.

3. 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.

Ganeral Seqgmentation Adtributes
Parameter Value
Filter {gray scale) - -
i _ Dark objects
Binarization 7 Range [ Autormatic tracking

@ Bright objects

Frequency [%] 100

Grayscale value

L LR |

o 50 100 150 200 250
Thresholds low: | 150}3] high: | 255
inverted ]
Filter {binary) - -
Fill holes ]

Boundary BLOBs V]

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.

=10
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Parameter

Explanation

Filter (gray scale)

The dropdown box enables the use of a slight smoothing filter on the recorded gray-value image. If
the original image is noisy, a (slight) 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: 0 - 100, lower threshold fixed

Range: 50 - 200

Light objects: 150 - 255, upper threshold fixed

Unfixed threshold values can be changed as desired.

Automatic tracking: The "Automatic tracking" option compensates for uniform brightening or dark-
ening of the image, such as may be caused by ambient light, a drop in light output caused by aging,
etc. If the image becomes uniformly darker due to, e.g., a drop in light power, the originally set thresh-
olds are automatically re-adjusted in the darker part of the histogram. If, on the other hand, ambient
light leads to a uniform brightening of the image, the thresholds are shifted in the lighter part.

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 correct setting of the
thresholds for reliable segmentation of the object that is to be inspected.

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 ROl are taken into
account. The option is active by default.
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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
BLOB:s increases. The evaluation time also increases if at least one of the three attributes
"Major axis", "Minor axis" and "Angle" was activated!

Atiributes
f‘;leﬂ BLOB 1411 F
=
NOMINAL ACTUAL
NAME MINIMUM MAXIMUM MINIMUM
Area ol = I80EECH 273434
Height ) = 48018 480
Width of5; o 640
Center X 0,00 = 330,07
Center Y 0,008 = 23402
Major axis 0,00 2 70130
Minar axis C,00% 875.82)% 55015
Angle .00 3500008 696
[[] Angle between 0° and 180°
erimeter RN 4780 85
Peri C.00%
Shape factor C.008 15,09
=
NOMINAL ACTUAL
NAME MINIMUM MAXIMUM VALUE
= Total area ok 35065CH 275933
BLOB number o 1C :: 1

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 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.

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
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specified 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 mark the first BLOB in the list of localized BLOBs.

Click this BLOB 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 BLOB 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.

Click this button to accept the values of the selected BLOB with a tolerance of

. + 15% as minimum or maximum allowed value for all active attributes (= 15° for
angle).

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 V) 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 V 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: 360960.00

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".

Leuze electronic LSIS 4xxi webConfig software description 39



Descriptions of the user interface and menu & Leuze electronic

3.3.2.5 Display of the "Code" tool type

In the image display, the current gray-value image and, if applicable, the result of the read
code are displayed.

Diagnostics Maintenance

 Configuration

B LSIS 462/ M43-W1 )
webConfig S CTE

Tool configuration [ Program: Test *]

((a)c) (<)< (8 o -

4008458037001

)

W T s W e b

1

X208y 279 Overall status: @ Tirme: ?ms

7| B
Tool type Tool nama Repositioning correction Status Tme i
Irmage acquisition IrmageAcquisition - o 1
BLOBE Tool_Blob ° -] 51
Code Code reading = 9 170
Qutput Tool_Output ° - ?
B A

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. You also have the option to limit the maximum execution time of a code
tool by defining the maximum decoding time. If both 1D- as well as 2D-codes are activated
in the tool, each of these two groups uses a maximum of half of the set time!

Decodar 3 Extandad

=S EG)E
Parameter Value

b8 2104 T 10615
ROIsize o =

Width: 178 o Height: 206 o
Tool type Code
Tool name Code reading
Description
Bepositioning: Off -
Reference —>o
Re positioning: - -
Correction ® U 1y [ langle

DLimitdecoding time

max._decodingtime . =
I i 3000 fns]
30 3000 iv)

Figure 3.21: General parameters of the code tool

O Notice!
ﬂ With the code tool, only a rectangular region of interest is permissible.
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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, aROI. 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 ROI.
D Copy ROI
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.

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 ROL.

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

Repositioning: Defined in this field is whether the current tool provides correction values for a repositioning of ROls
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 codes. Press the "Teach" button ~ to
teach the center of mass of the code that is valid at this point in time. In subsequent image analyses,
the centers of mass of the valid codes that exist at the given point in time are calculated, compared
tothe reference coordinates, and the repositioning values ascertained for the translation. Subsequent
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 code, 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 code. Press the "Teach" button
— to teach the center of mass and the angular position of this code. In subsequent image analyses,
the center of mass and the angular position of the valid code that then exists is calculated, compared
to the taught reference values, and the repositioning values ascertained for translation and rotation.
Subsequent 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
Correction 1) 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.

time

Max. decoding Min: 30ms

Max: 3000ms
The maximum time for decoding the code; after this time, decoding is terminated. The decoding time
is uniformly distributed between 1D- and 2D-decoding!

1)

O
1l

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.).

Leuze electronic
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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.

If both 1D- as well as 2D-codes are activated, each of these two groups uses a maximum
of half the available decoding time ("Maximum decoding time" option in the "General" tab,
see page 41).

Notice!
Note that it is not possible to combine Pharmacodes and other codes.

=10

Number of digits

10x10-18x48

H =

2-54

=

1-64

B & &

=

Code parameters

Parameter Value

Number of digits 1-24|/
Check digit method -

Check digit transm. [

Conversion method
for Code 38

Standard / ASCI -

Figure 3.22: Decoder parameters of the code tool
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Parameter ‘ Explanation

"Code type" area

Data Matrix Code Is part of the group of 2D-codes (two-dimensional codes) and is made up of dots (so-called cells).

ECC 200 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

l .l.l.l matrix code is in the information density, which is approximately 15-times higher than possible
with simple bar codes.

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 trace-
ability 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 ASCII 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 mid-
dle) 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 algo-
rithm. This allows even bad codes to be decoded.

Code Numeric bar code (characters 0 — 9) consisting of two wide and three narrow bars and spaces,
2/5 Interleaved 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.
1 2 3 4 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
bar code 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 specifications 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.
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Parameter

Explanation

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 rep-
resentation 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.

At just = 10%, Code 39 has a low tolerance as well as a relatively low information density: At a
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,
amaximum 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 Code UPC-A:
Universal Product Code; an American, machine-readable, self-checking product number code
‘| |||H|I‘|||H”| HH"'“'” (bar code) which is compatible with the European EAN code. A distinction is made between UPC
L e Aand UPC E, both of which can only represent numeric characters (digits 0 to 9). Version A has
UPC-A 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 separator character. 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 cal-
culated with the aid of an expansion that is based on the sixth digit.
Example:

123456 5 Example data: 123456

UPCE 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
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Parameter Explanation
Code EAN Code EAN 13:
European Article Numbering; name of a bar code family which exists in a wide number of versions.
Im | | With regard to structure, the EAN code is compatible with the American UPC code. The exact
505555000 code specifications can be found in standard EN 799.

EAN13

401571595

EAN =

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 SCO 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" rep-
resents 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 separator
character. The 13th digit (first character from left) is not encoded separately in the bar code field,
but is instead encrypted within the six characters of the left half of the symbol. In practical use,
common sizes are between SC0 and SC3.

Code EAN 8:

Bar code 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 separator character
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 Code 128 is a universal, alphanumeric bar code that can represent the entire ASCII character set
without character combinations. This is, of course, not directly possible; one must, therefore,
|H “”""ml‘l‘ | ||| distinguish between three character sets: Code A, Code B and Code C. These can be selected
2123 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 con-
sists 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 modules). While Code 128 can use the entire ASCII character
setand 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 bar code is a height of at least 6.0 mm or 15% of the bar code 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 aresult, it is possible to encode strings of data characters
as bar codes 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+1x17+2x18+3x19+4x33+5x34+6+35=726
Modulo 103: 726 /103 = 7, remainder 5

Characters of reference number 5: %

Code 128 B:

Bar code, 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 respec-
tive characters. The check digit is calculated in the same way as described for Code 128.
Code 128 C:

Bar code 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 asso-
ciated reference number.

Character set C of Code 128 allows shorter bar code 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 Numeric bar code with six additional special characters. This can be used to represent the fol-

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
1234 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.

Itis 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 char-
acter from the reference table.

Example Codabar:

lowing characters:0123456789-$:/.+
|| ‘”l‘ “l ‘ ‘ Each character consists of seven elements (bars/spaces). Either two or three wide elements and

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.

Pharmacode The one-track Pharmacode is strictly a numeric code. Code assignment on printed materials
occurs using so-called code lists. The codes are used primarily in the pharmaceutical packaging
industry to prevent mix-ups with packaging or package inserts.
123458

The code length is measured from the start of the first bar to the end of the last bar. A necessary
quiet zone is not taken into account in length determination.

The ratio is 1:2:3, narrow bar to gap to wide bar.
For the one-track Pharmacode, this is: 0.5 mm : 1.0 mm (gap) : 1.5 mm
For the miniature one-track Pharmacode, this is: 0.35 mm : 0.65 mm (gap) : 1.0 mm

The Pharmacode contains absolutely no special characters, such as start-stop characters or
check digits. Thus, reading of the code is direction dependent. A different result is therefore
obtained if read from the left or from the right. It must also be ensured that only the complete
Pharmacode is in the reading window; the results may otherwise be incorrect partial readings
due to missing start/stop characters.

Supported Pharmacodes include:

e Standard one-track Pharmacode
e Miniature one-track Pharmacode

Additional color codes for one-track Pharmacodes or two-track Pharmacodes are not supported.

Data digits: strictly numeric acc. to code lists
Special characters: none
Check digits: none
Start/stop characters: none
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"Code parameters" area

Code size
Code ECC 200

Selection of admissible code sizes for ECC 200 Data Matrix codes (multiple selection is possible
via the list box).

Number of digits
Code 2/5 Interleaved
Code 39

Code UPC

Code EAN

Code 128

Codabar code

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

Check digit method
Code 2/5 Interleaved
Code 39

Code UPC

Code EAN

Code 128

Codabar code

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

Check digit transm.
Code 2/5 Interleaved
Code 39

Code UPC

Code EAN

Code 128

Codabar code

Selection of the check digit output enables the output of the check digit together with the data
characters.

Gonversion method
for Code 39
Code 39

Configuration of the conversion method to be applied for Code 39. The "Standard" method stands
for the usual Code 39 conversion. The "ASCII" method uses the entire ASCII character set. It
extends the usual Code 39 character set. "Standard/ASCII" permits a mixed conversion according
to the Standard and ASCII methods.

Gonversion UPC-E to
UPC-A
Code UPC

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

Output EAN 128
header
Code 128

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

Number of bars
Pharmacode

Here, you can define the number of bars of the Pharmacode.

Read direction

Here, you can define the read direction of the Pharmacode.

Pharmacode

Polarity Here, you can preset whether the background is white and the bars are black or if the background
Pharmacode is black and the bars are white.

Min.bar width Here, you can define the minimum bar width of the Pharmacode.

Pharmacode

Ratio The ratio is 1:2:3, narrow bar to gap to wide bar.

Pharmacode Bars as well as gaps may have the following min. and max. tolerances:

Standard: 25%
Relaxed: 50% (exception: min. tolerance of wide bars = 35%)
User defined: bars and gaps can be assigned individual min./max. tolerances.

Leuze electronic
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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.

=10

Ganaral Decodar Extandad
Select
czueis) 141
. Cde
Coda EAN
4008458037001

Length: 13; Center: (418, 217); Angle: 90

1D quality filtering

ol S
Minimum edge contrast E%
Minimum reflection A
Symbol contrast 1D A
Modulation c
Defects A
Decodability B
Overall quality 1D A
ality filtering
Tool result

— HOMINAL HOMINAL ACTUAL

MINIMUM MAXIMUM VALUE
Number of codes [ |a9g |4 1

] Code comparison

Figure 3.23: Setting the code attributes

Code analysis is divided into the "Code", "Quality filtering 1D/2D" and "Tool results"areas;

these can be opened by clicking on the "-" icon:

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

2.  Thecode 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.

3. 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
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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 code 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 code list is reached,
focus remains on the last code.

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

Parameter Explanation
1D quality filtering
Minimum edge The minimum edge contrast (also called adjacency contrast) is the difference between Rs and Rb 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=R.- R,
Minimum Minimum reflection (R.,i,) is the lowest reflection value in the reflection profile. R, should not be
reflection greater than 0.5 R, This parameter shall ensure that Ry, is not too high and guarantees that an

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

Symbol contrast

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

1D reflection profile.
SC= Rmax - Rmin
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 = ECyyyn / SC

The value is divided into classes.

Leuze electronic
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Parameter

Explanation

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,ax / SC

The value is divided into classes.

Decodability

The decodability of a bar code symbol is a measure of its print accuracy relative to the corresponding
reference decoding algorithm. Normally, bar code 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 bar code 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= Rinax = Rmin

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

The Data Matrix code includes error correction that can correct errors in individual modules. The sum

correction 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: 1

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

Extended

Fliter (gray scale)

Parameter Value

Filter (gray scale) - -
Parameter Value

Max. no. of labels el %

Step size Ij% [px]

Quiet zone E% [Moduls(=]

Read direction Automatic -
Color mode Autcmatic A

Determine code

quality

Parameter Value

Max. no. of labels g& lzJ

Search mode Rcbust -
Print method Ncrmzl A
Mirrored Automatic -
Color mode Autcmatic A

Determine code
quality

Figure 3.24: Expands the code tool

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 bar codes that are decoded in a tool.

Reaching the maximum number of sought-after codes is an abort criterion for the search algorithm.
This means that if the maximum number of codes to be expected in an image (ROI) is small and
known, the code search can be accelerated.

ATTENTION: Codes that do not match the search criteria must also be taken into account here!

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

Explanation

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
bar code. A common value when printing the bar code is 10-times the module thickness.

Read direction

Here, you can preset the read direction of the bar code.

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 bar codes. 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.

Reaching the maximum number of sought-after codes is an abort criterion for the search algorithm.
This means that if the maximum number of codes to be expected in an image (ROI) is small and
known, the code search can be accelerated.

ATTENTION: Codes that do not match the search criteria must also be taken into account here!

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.

Only when setting "Print method = normal" can the "Determine code quality" option be activated.

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 bar codes. The values appear in the Results tab. The values can
also be transferred via the interfaces (see Output tool).

Can only be activated when setting "Print method = normal" and is automatically deactivated when
subsequent setting "Print method = dot matrix".

Notice!

The following reference values with regard to the minimum size of a module (1D-code) or of
a cell (2D-code) are to be observed:

® Printed code with good contrast:
* Directly marked code:

3 pixels
5 pixels

For optimum reading performance, twice the stated value is recommended!
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3.3.2.6 Display of the "Output" tool type

Located on the left side of the window in the "Output" tool are seven tabs for configuring
the program-specific output data via various media and interfaces. These are the "Ethernet",
"RS 232", "FTP", "Process", "Display" and "Digital I/O" tabs. In the right part of the window,
you can optionally enter a name and a description.

By LSIS 462/ M43-W1
o webcConfig S

=
( @ h Continuous - ( o -v- -8

Process | Diagnostics || Maintenance

9 iy ] line. / ~ [ Atendas well Parameter Value
Functions Toaltype Output
Header Tool rame Tool_Output

Description

Check boxes and
list boxes

Special characters

Frgram
~ Max 1- 0K

»  cobalresut G e

Nursercfooec pars

Nomberof bad pars

Features

Function  Global result
Length Tols Algnment Lett © Right
lcharacter E3 -

Repositioningcorrection  Status Time

o 1

e E

Figure 3.25: Window for configuring the output

Directly below the tabs, you will find several check boxes and list boxes for defining the
output in greater detail.

Ethernet

Output activated |"] One message per line  Separator character ["] Atend as well

Qutput activated Break after each line  Separator character At end as well

Figure 3.26: Window for configuring the output
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"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.

"One message per line" check box (output via Ethernet, RS 232, process)

If this option is active, each line is packed in a telegram for output via Ethernet. With RS 232,
each individual line uses the defined RS232 framing protocol. If the option is deactivated,
this means that all lines that are to be output are packed in a telegram or are enclosed by
the defined RS232 framing protocol.

"Break after each line" check box (output in file, via FTP, in the display)
If the option is active, a line break is output after each line.

"Separator character" list box

If the central part of a tool output is passed through several times because multiple BLOBs
were found by a BLOB tool or multiple codes were found by a code tool, the line can be
terminated with a separator character after each pass (0 .. n); as an option, a separator char-
acter can also be added to the last line (check box "At end as well").

"Adjustment" button (output via FTP)

Changeover between "Settings" and "Output": the "Settings" button is generally used to
define to what extent and with which name image(s) and/or log file(s) are to be transferred.

The "Output" button is used to define the content of the log file.

"Structure of the output data" list box

Located in the "Functions" area below the "header" with the just described options is a list
box for structuring the output data. 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. Of course,
if the BLOB or code tool is selected in the following, you have much more extensive selection
and input options.

Functions Hsadsr
Hzzdar

Tool header input line

ZDoe

N Tool selection

Figure 3.27: Tool selection for the output

The selection contains:
e General header
¢ All tools except for image acquisition and output
e General trailer
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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. Using drag & drop, the
desired elements can be inserted into the input lines provided for this purpose at the right
as well as removed by pulling them back to the left list area. The currently active element
is indicated by a red marking. 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 cyclically 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 unless a "one-time NOK output"
is defined. In the NOK case, this is output exactly 1x, independent of the number of found
results (even for 0)!

=10

OQutput activated ["] One message per line  Separator character [+] ) Atend as well

Functions cel_Blcb

Tool Tool_Blot B 5o
O T I :

o #e Tool result input line
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#* —— Functions available

Features

text Tex
%

prg
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#e

e T
tool  Too
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Figure 3.28: Options for outputting the tool results
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The list of output functions contains the following elements:

General functions

&L
)
text
%

prg

Time: Time of the check-program evaluation in fixed format, "hh:mm:ss".
Date: Date of the check-program evaluation in fixed format, "YYYY-MM-DD".
Text: Freely definable text.

Special characters: Output of a single, unprintable character.

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

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

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

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

Total number: total number of all checked parts (good and bad parts).
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BLOB-tool-specific functions

tool

type

Z#e

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

Tool result: display of the tool result (OK/not OK)

Min: 0 - not OK

Max: 1 - OK

BLOB number:

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).

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).

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.

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.

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.

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.

Leuze electronic
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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.

Perimeter:

Min : 0.00

Max : 360960.00

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.

Angle:

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.

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 (4? * area /
perimeter2) * 100 Only BLOBs in the range between MINIMUM and MAXIMUM are
valid and are displayed in green in the overlay.

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.
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Code-tool-specific functions

tool

type

TIPE
i

T
b

220
LTI

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

Tool result: display of the tool result (OK/not OK)
Min: 0 - not OK

Max: 1 - OK

Number of codes:

Min : 1

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:

: No code

Code 2/5 interleaved
Code 39

Code UPC

Code EAN

Code 128

:  Pharmacode

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 Y:

Min : 0.00

Max : 480.00

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

©oo~NOoON 2O

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.

Number of bars:

Here, you can define the number of bars of the Pharmacode.

Leuze electronic
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MEC
i

ME
i
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T
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Minimum edge contrast:

The minimum edge contrast (also called adjacency contrast) is the difference
between Rs and Rb 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 (R,,,) is the lowest reflection value in the reflection profile. Rmin
should not be greater than 0.5 R,,,. This parameter shall ensure that Rmin 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= Rmax - Rrﬁin

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 reflec-
tion 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,,,/ SC
The value is divided into classes.

Decodability:

The decodability of a bar code symbol is a measure of its print accuracy relative
to the corresponding reference decoding algorithm. Normally, bar code 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 bar code 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.
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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 - Rrnin

The value is divided into classes.

Axial non-uniformity:

Axial non-uniformity provides information on possible horizontal or vertical distor-
tion 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.

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.

Overall quality 2D:

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

Code comparison result:

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

Leuze electronic
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Features

In this area, you can define options such as length, alignment, fill character, etc. for the func-
tion element currently active in the input line. In this way, you achieve better structuring of
the output data.

Functlons Code reading - Tool headsar
Toal: Code reading -
Ha Total number o
> Byta
tool Toolname Output for ool result Ok ar WOK

e T ,

—
= Toolresult

T#He Murnber of codes

O

TTPE
i Gots tos

Contar) Cade reading - Taol trailer

4. Features
Function Nurnber of codes

Length 1018 Alignment O Left © Right

X
Vo centery
2 angle

I o et

MM code content

Fill character

Figure 3.29: Defining characteristics of the active function element

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.
* Activate output (select check box)
¢ Define the part that is to be edited (header, tools, trailer)
* Add/remove output functions to/from the input line by means of drag&drop
* Specify element options, such as length, alignment, fill character, etc., in the lower
part of the Features area
* |f 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.

66

LSIS 4xxi webConfig software description Leuze electronic



# Leuze electronic Descriptions of the user interface and menu

LSIS 462 M43-W1
webConfig

Configuring the Ethernet output

a e seanssi 51 L1 109D 52072 Leuse sleconic GmbH & Ge. K&

Figure 3.30: Configuring process data output: Ethernet

' LSIS 4621 MA3 W1 & Leuze electronic

. g =9 Configuring RS 232 output

u [i— , [T e ——

Figure 3.31:  Configuring process data output: RS 232
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' LSIS 4621431 4 Leuze electronic

w1 Configuring file output
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Figure 3.32:  Configuring process data output: file
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LSIS 462/ M43.W1
webConfig

4 Leuze electronic

Configuring the FTP output

Note that, in addition to the log
file, you can also configure the
transfer of images

Tooinams

Reporionng orsetion Sutws T,

ST S 2T T 62012 Louseclecrorie G 8.Co.KG

Etharnat
Cutput
7
Activete mags [& ]  With test result HOK
transfer O[] wihestresun ok
Image name Pic _nnnnnn.bmp
With tirme starmp
Image filing
@ Inring buffer
Max. no. 1003
Log tlle(s)
File name default _nnnnnndat
Max. file size 1012 kbl
Max. no. 1044

L3}

Figure 3.33:  Configuring process data output: FTP

Parameter Explanation
Image(s)
Activate image Determination of whether images — in *.bmp format - with "test result OK" and/or "test result NOK"
transfer are to be transferred.
Image name Entry of a basis name during the saving of an image
Which is supplemented by a date and time specification (option "with time stamp")
o Which is supplemented by a running number (option "“in ring buffer")
Image filing o With time stamp: name of the saved image =
basis name + "_" + yyyy-mm-dd_hh-mm-ss-[ms][ms][ms] + ".bmp"
* |n ring buffer: name of the saved image =
basis name + "_" + running number + ".bmp"

Leuze electronic
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Parameter Explanation

Max. no. When filing in the ring buffer: maximum number of images to be saved. If the maximum value is
reached when saving additional images, the oldest is overwritten.

Log file(s)

File name Entry of a basis name which is supplemented by a running number when saving the log file.

Max. file size

Defines the maximum file size of a single log file. If this file size is reached, the next log file is started

until the defined maximum number of files is reached.

Max. no.

Max. no.:

Defines the maximum number of log files to be created. If the maximum number of files is reached,

the oldest file is overwritten (ring buffer principle).

LSIS 462/ M43-W1
webConfig

& Leuze electronic

B LSIS 452/ 1143 W1
webConfig

HESTINSD 22790 FIF < 2012 Laues ceetroni Gribh & Co.KG.

4 Leuze electronic

ACSTINAD U P4y mzn e skt Gmbi .5

Configuring the process output

The settings made here
determine which process data
is displayed in the "Process"
module.

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.

Figure 3.34: Configuring the output of process data: "Process tab" and display
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Configuring programmable outputs

If you would like to set a digital output in the case 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)!

=10
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Figure 3.35:  Configuring programmable outputs
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3.3.3

O

"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.

LSIS 462 M43-W1 & Leuze electronic
R Device E
Configuration of digital /Os [ Program: Test *] LOGIN

FESN DT )

(==

9
device parameters for the digital I/Os.

Port Omode Function Signal delay ion  Switch-on delay. ime  Inverted

Input  Starttrigger 0 - - 5 0

1
2
3
4
5
6
7
8

Parameter Value

Port 1

10mode &

Function
Signal delay

Pulse duration

Switeh-on dolay
Dabounce time ol

Inverted a

Figure 3.36: "Configuration" module, "Device" tab

Notice!

:D.. A pencil icon in the status bar alerts you of any unsaved changes to the device parameters.
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Buttons
The button bar contains the following elements:

B

» &

e gfe

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

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

Pressing this button resets the device parameter to the original state.

After pressing this button, the device parameters can be saved on the PC.

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

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.

"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

Leuze electronic
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Parameter Explanation
Function o  Notice!
Il 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
[ms]

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

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 1/0Os
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.
¢ |f 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—It3

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.

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.
¢ 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 ?l

Ready t2

Result OK/NOK/
programmable

11 = 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

H LIS

= out
—[ Activation of the HOST output channel }—

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

HOST Lsis
He &
b e — OUT=Z  Display in the status line

¢ |f 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.

OUT =L Display in the status line
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3.3.3.2 "Communication -> RS 232" menu

The RS 232 interface is configured in this window.

LSIS 4621 M43-WA

webConfig

start | Adjustment || Configuration | Process | Diagnostics | Maintemance
“Program i

Configuration of R§232 interface [ Program: Test *]

Programs Device

Operatingmode
service ——
Process

3

9

BB & B4

Benvice - Ethernet
Process - Ethernet

FTP client

Figure 3.37:

Paramater

Value
Baud rale 2600 Baud A
Data format a1 ~

Hands hake

Framing protocol

Message frame

Regeive (RX) @,ﬁ@@

MNaone -

Transmit {Tx) @W@@

Prefix 1 2 3
RX [ a7 (L) MULL ) o)

Postfix 1 2 3

GAIL [ LRI o)

BCC mode
Naone

Address format Address
No address: =] Te

"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 character 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 recom-
puting 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.

Leuze electronic
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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 Start | Adjustment Process Diagnostics Maintenance

| “Programs | “Program  [MLEES

Configuration of the Ethernet service interface [ Programm: Test *]

Operatingmode
e —— &
g wey | WE 4 b
Process
Parameter Value
DHCP ]
RSz32
1P address 192 168 6ol 101
Service - Ethernet  +
Netmask 255, 255|. 255| 0
Process - Ethernet
Gateway o ol ol e

FTP client

Figure 3.38: "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.

LSIS 4627 M43-WA1

web Config Start Adjustment

Configuration

Process Diagnostics Maintenance

Configuration of Ethernet communication between host and LSIS 400/ [Program: Test *]

Operating mode
Service
Y Process

r
ol we & ws

TCP/IP process data

RS232 Activated o
Service - Ethernet Mode: Server
I T
FTP client
Device
Port number 10000}
Host
1P address ol ol el o
Host port number 1000015
Timeout 100017 fns)
Repetition time 500053] fms]

UDP process data

Activated ]
1P address ol o[ o[ o
Port number 10001

UDP Image transfer

Image port number 50065

Figure 3.39: "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 connec-
tion 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 mes-
sages, 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 mes-
sages, 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 t

he 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
port number

Image 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 "Communication -> FTP Client" menu

In this window, you will find parameters for process data transfer via FTP. Here, you can
set the IP address and the port number of the FTP server with which communication is to
occur. You can assign user names and password settings or use the "Passive mode" option
to define the direction of communication. Activating this option causes the FTP client to
establish an outgoing connection to the server here. This is recommended if one wishes to
prevent the blocking of an incoming connection (FTP-server connection to the client) by a

firewall.
B8 LSIS 462/ M43-W1
& webConfig Start | Adjustment Process || Diagnostics | Maintenance
Device

Configuration of the FTP client [ Program: Test *]

 Operating mode.

Servi J 5

Row 9| WL & &4
Parameter Value
FTP activated a
1P address
Port number
User name

FTP client

Password

Image
Passive mode ]

Figure 3.40: "Configuration" module, "Device" tab — "FTP Client" communication

Transferring images and log files via FTP

Parameter Explanation

FTP activated FTP communication activated.

IP address IP address of the FTP server with which the connection is to be established.
Port number Port number of the FTP server with which the connection is to be established.
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User name The LSIS 400i uses this user name to log onto the FTP server.
Password Optional: when needed from the FTP server for logging in.

Passive mode The FTP server connects to the FTP client during active establishment of communication.
If an FTP client is located behind a firewall, this can block access. The connection
between the FTP client and the FTP server is not made.

During passive establishment of communication (check box active), the FTP client con-
nects to the FTP server. If the FTP client is located behind a firewall, however, the con-
nection is made because it is an outgoing connection which is not blocked by the firewall.

3.3.3.6 '"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.
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.

a LSIS 462/ M43-W1 & Leuze electronic
webConfi 0 i s the saracepocce
N ==
Configuration of the image memories [ Program: Test *] LoaIN

2%y (e o s )
=

Value “The image memory ofiers space for up fo 15 images.ltcan
bed rent mages, process.

Memory organization

I N N N N w0

P —
e e Bozm e

@ [E] radtinages

0 (2] ccodimages

Process image sekection

Process image recording (7] Process made only

Figure 3.41: "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.

=10
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3.3.3.7

"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 Select from the following options:
Ring memory — the oldest images are overwritten first. |.e. this option is used for

images ) f
evaluating the most recently recorded images.
Stack memory — only the last image 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.

"Process operation" menu

This window is used to configure process operation. With the camera operating mode, you
specify the mode in which the check program is executed in process operation: either in an
endless loop or once following an external trigger signal. Furthermore, you define in the
"Process" module whether the image and/or process data is displayed in a terminal window.
In the check program, "Output" tool, you can decide which test results are to be displayed.

LSIS 462/ M43-W1 & Leuze electronic
webConfig

Display image 5

Display terminal window @

Figure 3.42: "Configuration" module, "Device" tab — process operation
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Parameter

Explanation

Camera operating mode

The camera operating mode determines the point in time of image acqui-
sition. The individual options are:

In the "Continuous" camera operating mode, the check program is run
inanendless loop as soon as the device is in process operation (“Process"
operating mode).

In the Triggered camera operating mode, an image is recorded and eval-
uated via a digital trigger input on the rising edge of a trigger signal.
Prerequisite for "Triggered": a digital input of the LSIS 400i must be
defined as a trigger input!

Process display

Settings for "Process" tab display:

"Test OK":Image and/or process data is displayed when the test result is
0K

"Test NOK":Image and/or process data is displayed if the test result is
NOK

Image displays

Image display settings:
If they are activated, the analyzed image is displayed in the "Process" tab.

Display terminal window

Settings for terminal window display:

When activated, the result data of the displayed image are shown in the
"Process" tab in the terminal window.

Which process data is displayed is defined under "Configuration ->
Program -> Qutput -> Process".
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3.3.3.8 "Display" menu
Basic settings for the device display can be made in this window. Thus, it is possible to select
the background lighting, the contrast and the language not only on the device itself, but also
in webConfig. The option to rotate the display by 180° simplifies reading of the display infor-
mation in difficult installation situations.

LSIS 462/ M43-W1 & Leuze electronic
webConfig

Figure 3.43: "Configuration" module, "Device" tab — display

Parameter Explanation

Background lighting This parameter is responsible for the background lighting of the display.
The following values are possible:

Automatic (0): if no button is pressed for 10 minutes, the background
lighting is switched off.

Always on(1): background lighting is always on.

Display contrast This parameter is responsible for the display contrast. The following
values are possible:

Weak(0): low contrast

Medium(1): average contrast (default)

Strong(2): strong contrast

Display language selection This parameter is responsible for the display language.

Display rotation This parameter is responsible for display rotation.
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3.3.3.9 '"Log file" menu
Here, you can select whether the log file is to be written only in the "Process" operating mode
or if it should also be written in the "Service" operating mode.

LSIS 4627 M43-W1
webConfig

" Operating mode

ey [ WU & B4

Parameter Value

Configuration of the log file [ Programm: Test * ]

Figure 3.44: "Configuration" module, "Device" tab — display

Parameter Explanation

Configuration of the log file Ifthe "In Process mode only" option is activated, the log file is only written
in the "Process" operating mode.

If the "In Process mode only" option is deactivated, the log file is written
in the "Process" and "Service" operating modes.
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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.

B LSIS 462/ M43-W1
L€ veocontig start | Adjstment | Contiguation |[(Piacess ) Dignostics | aintenance

e u

201208:22102816 Process tab with display of counter states, optionally for
2012082102816 image andlor process dta

nly dlisplayed it

nly displayed

/ \

Parameter Vale
OK parts 2
NOK parts 3
Total parts 33
7 ¥

Terminal window for the optional display:
¢ of the current image
e of selected process data

/7 [Planning engineer] HOSTINp OUT<p FTPKp  ©2012 Lewe electronic GmbH & Co. KG.

Figure 3.45: User interface of the "Process" module
The button bar contains the following element:

% Pressing this button resets the values.

Leuze electronic LSIS 4xxi webConfig software description 91



Descriptions of the user interface and menu & Leuze electronic

The most recently recorded image can optionally be displayed in the upper part of the
window. To do this, the following conditions must be satisfied:

* Image transfer must be activated in the image acquisition of the check program
sequence. See "Configuration -> Program -> Image acquisition -> General" of the
respective program (1).

¢ In the "Configuration" module, with "Device -> Process operation", the image display
for process operation must be switched on (2) and which test results are to be dis-
played must be selected (3).

LSIS 462/ M43-W1 & Leuze electron
webConfig Start | Adjustment |( Configuration | Procese Diagnostios | Maintenance o
Configuration of the process mode [ Program: Test * ] Loal
" Operating mode
“To[me & w1
Parameter Value
ER— C0 e @ D s

Process display

Display imsge @

Display terminal window @

Genoral T Attributes

Parameter Value
Tooltype Image acquisition
Tool name Imagefcquisition

Description

Figure 3.46: Prerequisites for displaying images in the "Process" tab
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To display process data in the terminal window, the following conditions must be satisfied:
¢ In the "Configuration" module, with "Device -> Process operation", the terminal
display must be switched on in process operation.
¢ In the "Configuration" module, which data is to be output in what form must be defined for
the output tool of the respective program. See "Configuration -> Program -> Output ->
Process" of the respective program.

LSIS 462/ M43-W1

webConfig ° Diagnostics | Maintenance
Configuration of the process mode [ Program: Test * |

perating mode.
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Figure 3.47: Prerequisites for displaying data in the "Process" tab
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& Leuze electronic

3.5 "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.
B LSIS 462i M43-W1 & Leuze electronic
Tents TR Bl o~
Eventlog [Programm: Test “] LOGIN
ey i
(==
T a " T .
S N, Ch 10 Descipton - it rormaton | Tne
g oot
Figure 3.48: 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
I

"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.

U &8
Number of messages Message filler
Total o Status Al messages -
Not acknowledged o Class Errors and warnings i
S No. Chss ID Description Source All slasses Time
Errors and warnings
R
U |88
Number of messages Message fittar
Total 0 Status Al messages -
Mot acknoiwleciged 0 Class k [s
- Only unacknowledged messages :
8 MNo. Chss ID Description Source FOOTRT Time

Figure 3.49: 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.
=) Acknowledge all messages.

& Delete all messages.

Leuze electronic
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3.5.2

3.5.2.1

3.5.22

=10

"Device" tab
In the "Device" tab, it is possible to define the digital inputs and outputs and to display the
log of the output data.

"Digital I/0s" menu

With the "Set/Reset" button, it is possible to permanently set or reset the output: set forces
the output to "1", Reset forces the output to "0"

B LSIS 4621 M43-W1 & Leuze electronic
webConfig start || Adustment | Contiguation || Process || Diagnostes | Maintenance o sensor paople
TR vevee Gl eoish ~
Digital /0s - test panel [ Program: Test *] 0GIN
Cporatingmode P P H
Service ——
4 Process —— O
ogarios j | EZ=D

Lagfile port Function :g;' e :;'5""" oRUCE  yerted Status Set Digital KOs - fest panel
*1* pemnanent iy setl

Input Starttrigger o - - s o ° the autputta 1 iy
* Option o force the output o 0" (pemanenty reset)

Output  ResultOK - o o Set

Output  ResultNOK. - o o o Set

Output  Ready a > o . o

© 000000

Figure 3.50: "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

Gray LED : /O passive

"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, see page 23et
seq.
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By LSIS 462i M43-W1 2 Leuze electronic
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Figure 3.51: "Diagnostics" module, "Device" tab

Buttons

The button bar contains the following elements:
U Refresh the display.
= Delete the log file and clear the internal buffer.

%5 Save the log file on the client PC.

LSIS 462/ M43-W1
webConfig Start || Adjustment | Configuration | Process | Diagnostics | Maintenance

Log of the output data [Program: Test *]
Operating made [

e o) | JCIRCIRS

FGH1_;11:26:57,2010-04-01
o

I

0»

GT1,2010-04-01;11:28:57
FGH1_;11:28:10:2010-04-01
]

GT1,2010-04-01;11:28:10
FGH1_;11:29:26:2010-04-01
o

GT1,2010-04-01;1129:25
FGH1_;11:28:45.2010-04-01
110424
GT1:2010-04-01:11:29:45
FGH1_;11:30:00:2010-04-01
19581
GT1,2010-04-01;11:30:00
FGH1_;11:30:08;2010-04-01
1AARY

Figure 3.52: Display of the output data in the log file
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3.6 "Maintenance" module

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

B LSIS 4620 Ma3-w1 4 Leuze electronic
webConfig Start || Adjsment | Configuration | Process | Digostics Mmmmmﬂ the sensor peore
user Management £ (& Ergish  ~
User management [Program: Test*] LOGIN
/" opntgmoe N/~ Y
sorvee — FAVARE 12 SRV
Fragess ——
[E—
. (LIw GED G2 Al <t all ebs and funchions of
Tester_{ Planning engineer ‘malsehn the us

Figure 3.53: 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
"roles". 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-WH
Start Adjustment Configuration Process Diagnostics Mainlamncew

webGonfig

User management [ Program: Test *]

(" Operatingmose N\~ N
@ Service —— 3 ® /7 ﬁ .ﬁ A
Process
User management 4
User Role Comment
Tester_1 Planning engineer 'mal sehn

Figure 3.54: "Maintenance" module, "User Management" tab
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3.6.1.1 "User management" menu

Buttons
The button bar contains the following elements:

ple

V

This button can be used to create a new user; properties include role, password
and description. This button is available beginning with the "planning engineer"
authority level. It is not possible to create a user with an authority level higher than
one's own.

User Tester_1

Rale [Planning engineer | =
Comment ‘mal sehn

Passwond

Confimm passward

Ok | 3 Cancel

Figure 3.55: User management — enter user data

The selected user is deleted using this button. This button is only available in the
"planning engineer" authority level. It is not possible to delete a user with an
authority level higher than one's own.

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 for other users
and, in doing so, has access to the role. It is not possible to change user data for
a user with an authority level higher than one's own; it is likewise not possible to
assign a level higher than one's own.

This button can be used to export the user file to the PC that is connected to the
LSIS 4xxi. The file contains encrypted passwords, but not the default role.

This button can be used to import the user file from the PC that is connected to
the LSIS 4xxi. The file contains encrypted passwords, but not the default role.

Set here is the default role assigned to a user who is not logged in. This role is
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.

Defauftrale : {Planning engineer’ =

Ok | $¢ Cancel

Figure 3.56: User management — set default role

Leuze electronic
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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 45621 M43-W1

WebGonfig Start Adjustment Configuration Process Diagnostics Maimenancew

User Management

User management [Program: Test *]

(" opratngmose /7 ™y
Service
- Process

Userm;

Role descriptions I Observer

The "sbserver” plays a strictly passive role. The observer can anly see the general device data on the *Star” tab and does not require a
password 1o login, since he has no other pemissions. An observer can also be referred 1o as a "guest’

An "obserser’cannat change any device parameters and cannot switch the device o anather operating state ['Pracess” or "Service"
mode)

[ operor

The "operator is strictly an operator of the sensar wha accampanies and abserves production operation ("Process” made). He s also an
abserver. He can read the parameters for praduction operation but eannat change therm.

The "operator”can peronn all tasks of the "observer” role, as well as the following additional tasks:

+ Perfomn adjustnent actions in the "Setup tab
+ Switch the operating state ['Process” mads, "Service" mods)
» Wiew all device parameters

» Wiew all parameters of the active check program

« Wiew the device diagnostics

« Acknowledgement of events in the eventlog

I Maintenance

A 'maintenance” employee is anoperator who can influence production operation within defined limits (setthreshald values) and call up
diagnostic functions.

The "maintenance" employee can perfomn all tasks of the 'operaior” mle, as well as the follawing additional tasks

+ Change all device parameters
« Change parameters of all existing check programs
« Change in the device diagnastics
But:
+ Mo changes 1o the program strusture
+ Mo creation ordeletion of tnols
» Nocreation ordeletion of check programs

I Planning engineer

A “planning engineer” has access to alltabs and functions of the user interface.

n [Planning engineer] HOST IN Ap

Figure 3.57: "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
webConfig start || Adiwstment | Configuration || Process

& Leuze electronic
T s |
FEEmA ssem

the sarsor poopo

(&) English -
Devices Backup/Restore [Program: Test *]

LOGIN
~ Operatingmode
] e || Ao L
Backupposore

Fi

Ry Prossina s buton reates o device backupon o
PC.
File name:  LSIS_462_Backup_2012.05-21 arc

File to be used for the restore operation:

File name:

Durchsuchen..
Information
Parameter Device information File information
Device famity LSIS 4621 Mas-w1
Fimnvare version vaso
Upload Status
Parameter Value
Status
Information

Q

[Planning engineer]

HOSTIN< OUT<p FTPb ©2012 Lew ekectronic GmbH & Co. KG.

Figure 3.58: "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:
e Program parameters (all check programs with all tool parameters)
¢ 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.

7 LSIS 462 M43-W1 A Leuze electronic
webGontig o | T 0 e s | s
A svstem (| Engish
Devices Backup/Restore [ Program: Test *] LOGIN
Operating mode
Service —— Backup | %
L I \‘)W Fyveor & 2 W
,

[ .. ]

“The tie made avallable for backup: Ry Pressing i butoncretes s device backup on
eC.

File rame:  LSIS_462_Backup_2012-05-21arc

Fil o be used for the restore operation:

File rame: Durchsuchen_.

Information

Parameter Devics information Fike information
Device family LSS 4621 Maz W1

Fimare version V230

Upload Status
Parameter Vale

Status.

Information

Figure 3.59: "Backup/Restore" user interface

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

The button is enabled after an archive file has been successfully
£, Restore checked by means of the "Search" button.

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
reference images stored in the device are deleted.

The TCP/IP connection parameters are not changed!

The device retains its IP address.

(>3
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3.6.2.2

O
I

=10

"Firmware update" menu

The "Firmware update" window provides information about the currently used firmware and
enables the planning engineer to load new firmware versions.

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! To prevent this, a warning notice appears in the
event of memory space problems so that you can first delete any unneeded 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 does not save any reference images.

By LSIS 462/ M43-W1 & Leuze electronic
webConfig oot (o (oo ) e ) e ) e ooatone

e I

Firmware update [Program: Test *] LOGIN

e
L o} | 14

Fimvare upcate > Reload tile Durchsuchen

clack
Device information File information

Device family LIS 4621 Miez- W1 LIS 4521 ez W1

Fimnsare version Tasz V230

Date 2011-1129 20120208

Reloadstatus A P05 e te olowig wtan aeirg o e
Status. fimmsare version:

Info

Figure 3.60: "Firmware reload" user interface

Notice!

The following must absolutely be observed when installing a new firmware version:
Because a new firmware may contain newer program functionalities, 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.
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Buttons
The button bar contains the following action:

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

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

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.

LSIS 462 M43-W1 & Leuze electronic
& -
Time setting [ Program: Test *] LoGIN

Operating mode
20 CIRIE ) )

This page is used fordisplaying and seting the current
- - system teme.
System clock » v} |

‘The buttan bar contains the following actions:

Time CHRES Eol

j Refresh the dlisplay of the system fime.
[t play of the syste

} Setthe manuall acustec ystem tme.

Output tormat
Output in universal tme (UTC)

© Outputin localtime

Figure 3.61: "System clock" user interface

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

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:
e 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
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After switching on the device, LSIS 4xxi webConfig starts in Process mode.

B LSIS 462/ Ma3-W1 2 Leuze electronic
Wl wenconfig

Acjustmant ) Configuration ) procass [ Disgnostics | aintanance

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

& e & Leuze electronic
A pigmimetoramen LSIS 462/ the sensor people
focus adjustment webConfig

A onvyaty momigor

proscienciss 86367

Py ——
Covie parameters v veb General purpose
ety

& Divorse mounting

threads
A Backin, mutt-anguage
depay

& 12 connectors with
Ullre-Locke™ echnokogy

2 egn progammabe
sutoing Iputsoutpits

=

Louze slectranic
GenbH & Ca. KG

I der Braike 1
73277 OwenfTack

=

‘Supported browsers:

Fireto® 301
Micmsof® [E95+

u 2 TIp—— WOSTIN 9 CUT 4 TP 02012 Louae elecionk G o,k

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 Sexrvice menu item or the
corresponding @ button.

Operating mode
- . .
Service
8 Process —@
|

Figure 4.3:  Changing the operating mode

You can now select the tabs which were initially disabled.

% Activate the "Configuration" work module.

LSIS 462/ M43-W1
webConfig e

& Leuze electronic
poople

-
X LA LA A4
= .u

Author
=

Date creted

Figure 4.4:  "Configuration" work module
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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.

B LSIS 462/ M43 WA A Leuze electronic
@ webConfig > d "

Toottype Toolrame. Roposiioningcomoction  stalus e E ra LS. Infve mede, e

@ 7 (Plamning sraines] HOSTIN D) QUT ). FTP D) ©2012 Lows obctronks GmibH & Co. KG

Figure 4.5:  Setting the image acquisition parameters
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& Leuze electronic

4.1.2

Selecting or creating a new check program

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

a LSIS 462/ M43-W1

& Leuze electronic

& A

Test

Reihenklemmen

Figure 4.6:

Kontrolle HAns Maller 20120522

Date Description
created

20111025 This s the defaul
analysis,

20120812

Selection
)

Selecting or creating a new check program

Parametros
Program
Author

Date created

Description

Selection D

Valor
Kontrolle Reihenklermen
Hans Maller

20120522

Frufprogramm zur Montagekontolle von Reihenklemmen

Tipode herramierta
Bidautatne
eLo8

Cade

Ausgabe

Nombre de herramienta
ImageAcquisitan

Tool_Output

in the camera
always indicates the active check program. Click 3 line o activate the carrespondin
tive check

ayellow

heck
check program was saved. This indicates ® the operator thatchanges
the

% 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 412j LSIS 422 LSIS 462i
Image acquisition X X X
BLOB X - X
CODE - X X
Output X X X
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4.1.3 Defining regions of interest (ROI) within the field of view (FOV)

By defining ROls (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.

& Leuze electronic

8 LSIS 462 M43-W1
o webconfig JprrT_ Adjustmeny Hainterance e sorsor people

Host 155
= s ]

@Doomgx )

SE T20ft

ROIsize
wen| s3] wean| 2%

Tooltype BLOB

Tool neme Tool_Blob
Description

Repositoning:  Off -
Reference =

Correct %Iy Clangle

General settings of the BLOB tool

Deplaydanthe skl he imsge r th arameers o the atve ol Thenedpleyedin
el oy s mis oo (110 s otee Sl T et
Overallstatus: © Trme: 2ms e o

Tooltype Tool rame Repositioning correction  Status. Time
Image acquisition ImageAcquisiton - )

BLOB Tool_Blob J

Code Tool_Code. - e &

Output Tool_Output

u Planning engineer] HOSTIN <) QUTS): FTP L ©2012 Lewe elecironi: GmbH & Co.KG

Figure 4.7:  Defining the ROI

& |fthe 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!

It is, 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!

=10
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414

Segmentation of the image

% Switch to the "Segmentation" tab.

7 LSIS 462 M43-W1 & Leuze electronic
webConfig start | Adjwtment | Configuration )| Process | Dignostics | Maintenance the sensor people

Tool configuration [Program: Kontrolle Reil q

E

Filler (gray scak) - -

Binarization Range [ Avematic wacking

Frequency[%] 100

o
Grayscale value

Throshokds tow: [ 1618 hioh: [ 255[%

Inverted
Fiter (binary) Open 515 -
Filhokes

Boundary BLOBs ]

Oz O e ors || (I

Threshols:
The
the histogram or by directly entering the values. Pixels with grey values within the defined range are
active in the overlay in green o red

Tooltype Tool rame Repositioningcorrection  Status Tme

o
© 0 0 o
3

) Planning engineer] HOSTIN Q) OUTS): FTP L ©2012 Lews 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 ROI are displayed as well.
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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.
LSIS 462/ M43-W1
a webConfig el

Tool configuration [ Program: Terminal check *]

& Leuze electronic

Maintonance tho son

Configuration | Process | Diagnostics

Adjustment

Program =)

( (5] el (+]) (6 [Errr—|
o] Pre-fifter
UNAL AOTUAL
Naue o wAxwon VALUE
13 Area 2000 [4] 3000 [+ 2074
2 Height off 480 |3 7
4 Width of
P cenerx 0.00 3 732,00 [2] 33131
P CenterY 0,00 |4 480,00 182,11
tajor axi 5] 1o} 7971
12 Maijor axis 0,00 |35 892,00 34 978
4 Minor axis 0,00 [4] 679,82 [+ 5031
o) L e
12 Angle 0,00 5 360,00 {5 27423
™ Angle between0' and 180°
4 Perimeter 000 & 000,00 23480
4 ‘Shape factor 0.00 [} 100,00 4] 8297
= “Tool result.
Overall status: @ Time: ?ms. HONBAR jJusS
NauE o waxwun VALUE
r Total area ofy 1000 o
cour O] D}
12 Blob count L5} 4 ‘ 4 )
Tealtype Tooimems Ropestionngcorectin st e
Code. Tool_Code e 86
ovou Teol Ouput ° .
A

Q [Planning

i engineer]

HOSTIN<p OUTKIp FTPSD ©2012 Lewe ekectronic GmbH & Co. KG.

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 appro-
priate 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 BLOBSs. 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.

tho sensor people

LSIS 462 M43-W1 & Leuze electronic
webConfig Process | Diagnostics | Maintenance
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Tool configuration [ Program: Terminal check *]
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Figure 4.10: Evaluating the BLOB attributes: Part faulty
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4.1.6

Configuring digital inputs/outputs

The interface parameters and function of the digital inputs and outputs are usually config-
ured 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 I/

Os.

Defining the function of the digital inputs and outputs

% In the upper part of the tab ("Digital I/0s"), 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.
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- webConfig

Configuration of digital /Os [ Program: Test * ] LOGIM
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Figure 4.11:  Configuration of the digital inputs and outputs
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4.2 Basic procedure - step-by-step configuration of code reading
Provided in the following is an application description for code reading with the help of an

LSIS 422i M4x-W1. In this example, a directly marked code on a metal part is read and the
code contents are then output via Ethernet.

Notice!
The configuration of the code tool for devices of the LSIS 462i series is performed in an anal-
ogous manner.

=le)

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 neces-
sary 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 cor-
responding @) button.
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Operating mode
Service

Process —— @

Figure 4.13: Changing the operating mode

You can now select the tabs which were initially disabled.

% Activate the "Configuration" work module.

4.2.1 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.
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9§ webConfig

& Leuze electronic
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20100517 Thisi

electronic utput
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Figure 4.14: Create new check program

In the "Program" tab, the newly created check program can now be edited and extended.

Leuze electronic
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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.
LSIS 422/ M45-W1 & Leuze electronic
' webConfig Mi
eGram: Codelesung *]
=
Coiinins
Focts S5, 75 [4] mm)
Strobed =
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Brightness. ey [ 1003 o
Gain S 5]
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P -
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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
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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
‘ webConfig
Tool configurame

3 @ @ L%} Continuous -

& Leuze electronic

gnostics || Mainterance | o sonsor poople

X sy 2[
wit| 48] Height| 442 |2

Qe Cade

Description
Repositioning: off -
Reference >

Repositioning: - -
Con=stiony x )y ] Angle

[ Limiteleseding time.
max. decoding tme |

General sattings for the code tool

g [30
000

the paramsters for th
charound always indisat

X
Tool type Toolname. Repositoningcorection  Status Time
Imag aoaisiton ImageAcauisiton - ° 1
Code Tool Code - o 15
output Tool_Output - * ?
u [Planning engineer] HOSTINp CUTHp FTPCD 2012 Letze slctronic GmbH & Co.KG

Figure 4.16: Defining the ROI

Notice!

A smaller ROl means faster evaluation. The condition is that the code itself and a suitable
quiet zone be positioned safely within the ROI; repositioning is to be used if necessary.
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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 bar codes 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 bar code 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.
E LSIS 422/ M45-W1 & Leuze electronic
webConfig . ‘ Sbcpostes ) amerares .
& s+ |[ B 7
Functions Tool: Te A V] Ethemet Cutput activated Tool type. utput
D Time Tool head: Tool name Tool Output
\II‘\HI‘\Ii\”” o [ oescrsion |
° By Connection to the process during configuration
@ text
0 [Planning engineer] HOSTIN 9 QUTSp FTPCh  ©2012 Lewe electronic GmbH & Co. KG
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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4.2.5

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 compat-
ibility 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. A presence inspection and a print
inspection are performed here for code and plain text on a label with subsequent output of
the read code via Ethernet.
After switching on the device, LSIS 4xxi webConfig starts in Process mode.
a LSIS 462/ M43-W1 & Leuze electronic
webGonfig T | e | e | e | s .
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a D:imlm:!m-dnven Lsis 462/ the sensor people Tbs WebConfly sog nhohacs coniiom sl nchons mieyant
focus adjustment webConfig Camera.
peleilindiees
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optons wihdoveai
™ ormetra
& Backit, multanguage
display
& 12 connectors with
et
& Exght programmable
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eaios
[+ [Planning engineer] HOSTIN<p UT FTP  ©2012 Lewze electronic GmbH & Co. KG
Figure 4.21:  Program start in Process mode
In order to access the configuration, management and diagnostic tasks, which are neces-
sary for performing the configuration, you must first switch to Service mode.
% First, select the "Service" operating mode by clicking the Sexrvice menu item or the
corresponding @) button.
Operating mode
4 Service
% Process —— a
I \
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 4627 M43 & Leuze electronic

the sensor people
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crested [
Program Labelcontrol
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Labelcontrol Werner Partl  2012-05:29 - Labelcontrol - Code reading Date created 012082
Labelcontrol - Code reading

Description

Sekction D

Tooltyp Toolname
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BLoB Teal_Blab

Code Tool_Code
ouput Tool_Output

Q [Planning engineer] HOSTIND: UTLp FIP<p  ©2012 Lewe elecironic GmbH & Co. KG.
Figure 4.23: Create new check program
In the "Program" tab, the newly created check program can now be edited and extended.

Notice!

With the LSIS 462i "General Purpose", 1 BLOB tool and 1 code tool are created by default
in a new program (in addition to image acquisition and output)!

=10
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4.3.2 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.

124 Operating instructions LSIS 4xxi webConfig Leuze electronic



A Leuze electronic Working with LSIS 4xxi webConfig

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 ROIs are defined, the entire image is analyzed.
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Figure 4.25: Defining the region of interest for the BLOB analysis
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Segmentation of the image
& Switch to the "Segmentation" tab.
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Figure 4.26: Segmentation of the image

HOSTIN<p OUT<p FTP<b ©2012 Lews ekectronic GmbH & Co. KG.

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
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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).

Leuze electronic
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% 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.

4.3.5 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.
LSIS 462/ M43-W1 & Leuze electronic
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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 bar codes 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.

Process || Diagnostics || Maintenance tho sarsor poopio

a LSIS 4621 M43-W1 & Leuze electronic
webConfig start || Adjustment

o Prosem T
Tool configuration [ Program: Labelcontrol *]

=
a (#) W e

) ) e / Atendas well Parameter. Value
Functions fool_Code - Tool header Tooltype Output
Tool: Tool_Gode - Tool name Tool_Output
O Tme 2 h Description

i

text Te
%

0l result NOK [ClOne-time N

#@  Numberof bad parts

THS  Total number [ronq Features
tool  Tool name.
ST
fype  Tool e Text kein Gode gelesen!
X

Tooltype Tool name Repositioning correction  Status Tme
Image acquisition FnageAcquisition -

@ TooL ot

Q Planning engineer] HOSTIN<Ip QTS FTF b ®2012 Lewze electronic GmibH & Co. KG

© 0o 0 ¢
8

Figure 4.32: Window for configuring the output

Displayed in the left area is a list of the available "output functions". Information on the indi-
vidual 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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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.

4.3.7
mission

& In the "Configuration" work module, switch to the "Device" tab.

Optional: Configuring cross-program device settings for process-data trans-

% 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 4.33: Defining Ethernet communication with the primary control
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4.4 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

e 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

e Too much light

* Too little light

* Reflective surfaces

* Poor contrast

Various lighting techniques can be used:
e Rear illumination
e Front illumination
¢ 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.

JRNRRNANA

Figure 4.41: Rear illumination

Notice!

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

Figure 4.43: Bright field

Notice!
The reflecting surfaces appear bright, while the scattering surfaces appear dark. Gloss is pos-
sible!

=10
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Dark field

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

®%0, 14191226

Figure 4.44: Dark field

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

=10

Directed illumination

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

Figure 4.45: Directed illumination

O Notice!
.II., Yields very strong edge contrast and emphasizes object surface structures.
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Diffuse illumination
Homogeneous illumination of a half-space from all directions (primarily for reflective/glossy

objects).

L L

NA

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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