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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 stan-
dard 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!
The following browsers are supported:
* Mozilla Firefox® 3..16, 19+
* Microsoft® IE® 8+
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

Activities in webConfig
The software offers the following possibilities for setting up the LSIS 4xxi:
e Create, configure, save, load, change and activate check programs
¢ Configure the communication interfaces
e Set up the camera and the integrated illumination
¢ 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

LSIS 4xxi webConfig software description Leuze electronic
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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!
H 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. KG
In der Braike 1

73277 Owen/Germany

Phone: +49 (0) 7021 573-0

Fax: +49 (0) 7021 573-199
http://www.leuze.com

Leuze electronic LSIS 4xxi webConfig software description 5
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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 ae2itaswi 2 Leuze electronic
webConfiz oo sacps

& =
VIELCOME TO THE wabGiontig grapnica user neriace oescapTion

& Leuze electronic

the sensor people

LSS 462i
g
General purpose

£l i Sleuze e Wb s Leuzecom

@
HOSTNG CUT FIPD 2013 Lotas kctron G & Co. KG

Figure 2.1:  Start page LSIS 4xxi webConfig

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

LSIS 4xxi webConfig software description Leuze electronic
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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".

During production operation, the LSIS 4xxi works in Process mode: the device is controlled
from the host computer, it receives control signals and yields outputs; configuration via
webConfig is deactivated.

The configuration, administration and diagnostic tasks necessary for designing and opti-
mizing 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 141.

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

Leuze electronic LSIS 4xxi webConfig software description 7
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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:

7y LSI§rezrmmrs=rrr
o weconfiy 2

vecon:
Operating mode
) g
() Process

DESCRIPTION

& Leuze electronic

the sensor paople

« Conve nient configuration via WELCOME TO THE webConfig graphical uses interiace

The webCantig
o e |z
he compet imace ledor & Leuze electronic ||

significantly better results "

nfi
he LSIS 4001 Srart Camera.
RO the sensor people

« Convenient commissioning LSIS 462/

andconnection via M 12 .

connection tec hnology (Ultra- webConfig

Lock™) and intelligent fastening|

concept General purpose

« Integrateciconnectivity:
Ethernet interface
process-data exchange
Ethernet, RS 232 inte rface and g 5
digital, configurable

inpuis/outputs

« Metal housing with glass.
window in protection class IP
65/1P 67 suitable for industrial
use

« Flexibility thanks to motor-
driven focus adjustment and
storage of batch-specific
camera distance in the check
program (not for C-mount type)

ADDRESS
Lew electronic GmbH & Co. KG
In der Braike 1
INFO D-73277 Owen
Supported browsers: Germany
Mozilla® Firsfox® 4+ Phone +49 7021 573-0
Mirosoff Fax +43 7021 575-193

Interat Explor=t™ (8) 9+ E-Mail:info @lsuze de Web: wwwlsuze som

u w Planning engineer] I HOSTING: OUTS FTP<p  ©2013 Lewze electronic GmbH & Co. KG

1 - User (authority level) and 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

o’ [Flanning engineer] HOsTIN=E: OUT=E FTPAR  ©2013 Lewze electronic GmbH & Co.KG

I—7a |—7b |— 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) indicates
changes to the device parameters that may still need to be saved. An animated icon of
rotating arrows (7a) visualizes the processing status of input: If the arrows rotate, the sensor
is processing the input and no other actions are possible for a brief period of time.

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

Operating mode

As already mentioned, LSIS 4xxi webConfig starts in the "Process" operating mode, i.e.
the device is controlled from the master computer, it receives control signals and yields
output. Because the configuration is deactivated via webConfig, the user only has access
to the "Start" and "Process" work modules depending on his respective authority level.

To control the device from webConfig, you have the option of switching to the "Service"
operating mode by either clicking the desired operating mode or the button displayed below.
In this mode, communication with the master computer is switched off by default (exception:
a trigger input and, if set up, an output for controlling an external flash) and you can access
the required configuration, management and diagnostic tasks.

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

Operating mode

' Service ———
i Process @

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

Leuze electronic LSIS 4xxi webConfig software description 9
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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
communication diagnostics.

¢ Maintenance
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 per-
spective of the authority level set by default, "planning engineer".

Information on the typical workflow and the individual work steps can be found in chapter
"Basic procedure — Step-by-step configuration of a BLOB analysis" on page 148.

10
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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.

webConiig ho sensor people

‘ LSIS 462 M43-W1 A Leuze electronic

START ADJUSTMENT CONFIGURATION PBROCESS. DIA

MAINTENANCE

NI DENTIFICATION  INSTALLATION  SPECIFICATIONS.

Operating mock:
O se [E=Re
©  Process ® Dﬁ

* Convenient configuration via 'WELCOME TO THE webConfig graphical user intenface DESCRIPTIOI
standard web browser .

* Homogeneous illumination of -

I Sae BT e & Leuze electronic *

significantly better results
(C-mount type requires external
lumination)

the

the sensor people
+ Convenlent commissioning LSIS 462/

and connoction via 112 iy
connection technology (Ultra- webConfig
Lock™) and inte lligent fastening

G General purpose Button for
* Integrated connectivity :

Ethernet inteHace: user login

process-data exchal

nge via
Ethernet, RS 232 interface and 8

digital, configurable

Inputs/outputs

« Metal housing with glass

window in protectionclass IP

65167 sultable for inclustrial
use

« Flexibility thanks to motor-
driven foc us adjustment and
storage of batch-specific
camera distance in the check
program (not for G- mount type)

ADDRESS
Lewe electronic GmbH & Co. KG
In der Braike 1

INFO D-73277 Owen

Supported browsers: Germany.

Wozilla® Firefox® 4+ Phone +49 7021 573-0

Hiors zoft® Fax +497021 573-193

E-Mail: info @le uze de Web: wwwleuzecom

Internet Explorer® (5) 9+

] o Planning engineer] HOSTINS CUT<: FIP<p  ©2013 Lewe electronic GmbH & Co. KG

Figure 3.3:  "Start" module, "Welcome" tab — Device features
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3.1.2 ‘"ldentification" tab
Here, you will first find an explanation of the name plate and, after selecting the appropriate
menu item in the left window area, detailed release notes and information on changes to
the hardware and software used in this device. In the event of problems, this may serve as
important information for Leuze Support.
LSIS 462i M43-W1
webConfig
ADJUSTMENT CONFIGURATION PROCESS DIAGNOSTICS MAINTENANCE
WELCOME IDENTIFICATION INSTALLATION SPECIFICATIONS
Operating mgce
IDENTIFICATION INFORMATION ON THE ELECTRONIC NAME PLATE
Name piate NAME PLATE
Hardware Device type LSIS 462 MA3-W1
Software
o art Image Sensor
= Device family
The current * Complete software
device iS = Process interface "RS 232 and digital 1/0s™
displayed + Integrated field bus connectivity
here = Monochromatic camera chip
* Resolution 752 x 480
= | ens with 8 mm focal length
+ Light color of the integrated illumination: white
= |llumination type: diffuse front illumination
Order no. 50113053
Serial number 1006-654321 001
Date 2206.2010 14:26
Hardware version L]
Software version A3l
MAC address 00:15:7B:42:01:BC
Figure 3.4:  "Start" module, "ldentification" tab — Explanation of the name plate
12 LSIS 4xxi webConfig software description Leuze electronic
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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.

=10

7 LSIS 462i M43-W1 & Leuze electronic
webConfig

the sensor people

PROCESS GNOSTIC HAINTENANCE

WELCOME  IDENTIFICATION [QUCY/INIEN/GTI  SPECIFICATIONS
Operating moce

L] ) (=

INSTALLATION
Bnnections
Display /control panel >

BUS status Yieplays

O  Process

DESCRIPTION

The funetizn of the display

inthe Te:
DISPLAY / CONTROL PANEL 400751

Jin dtail
fihe LSIS
aus
)

esc
Display

V4 leueciectonic «
Controlbuttole

Mounting

STATUS DISPLAY AND OPERATION
Component Description

D@eE Control buttans on the LSS display.

_| bl Shons st oot e LS

Status display of the LSIS

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

Figure 3.5:  "Start" module, "Installation" tab
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LSIS 462i M43-W1
wabConfig

ADJUSTMENT IFIGURATION PROCESS MAINTENANGE

WELCOME IDENTIFICATION INSTALLATION SPECIFICATIONS

Operating mode

L]

INSTALLATION CONNECTION DESCRIPTION OF THE PWR (POWER) CONNECTOR

€ Process

Connections

WR (POWER)
BUSOUT \
T

_2FE M12 connector
102 4(cdBS\1 VIN - 8-pin connectar
3-coded

SERVICE

Display /control panel

Mounting

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

a LSIS 462/ M43-W1 & Leuze electronic

webConfig the sensor people

START LUNTS N  CONFIGURATION PROCESS DIAGNOSTICS. MAINTENANCE

PROGRAMS  PROGRAM [V

BR & 54 & @E-

COMMUNICATION CONFIGURATION OF DIGITAL V0S [ PROGRAM: CODE-READER ] DESCRIPTION

Operating mode
Service ——
Fr

SW. INPUTS/OUTPUTS Digital Os:
Communication w0 Signal Pulse Switch-on Switch-oft Debounce - Configuration of digital inputsoutputs.
G mode Fuction delay duration delay delay time RS
mage memory 1 o Bantioger o o o s o N
Process mode 2 Output  Result OK o o o F
osriay o up Aok . 5 5 5
ot 4 Oupw Femy 5 o .
5 GEm P 5 5 s
Formting i
PORT 1
Omode  Input - Function  Start trigger - ] signal delay (] Pulse duration
0 inverted Debounce time. Switch-on delay
TSl ol Rz
i) =3
et Rtz
o ms]
e
u 7 o [Planning enginzer] € 20130424 12:41:93 SIS PHIntemalErr HOSTIN®p OUT9p FTPdp  ©2013 Lewze electronic GmbH & Co.KG

Figure 3.6:  Use mouse-sensitive graphic elements
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3.14

"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.

LSIS 462i [M43-W1
webCanfig

ADJUSTMENT

CONFIGURATION PROCESS MAINTENANCE

WELCOME IDENTIFICATION INSTALLATION SPECIFICATIONS

Operating mode I}
¢ Process @
SPECIFICATIONS SPECIFICATIONS

m ELECTRICAL DATA -
Operating voltage 18 ...30 ¥ DC (PELV, Class 2)
Power consumption max. 10W
Process interface RS 232 +digital I'0s
Service interface Ethemet 104100 Mbits
Sw. inputsioutputs 8, configurable
Inputs 18..30¥ DG
Outputs max. 60 mA
OPTICAL DATA
Image sensor Global shutter CMOS
Number of pixels. 752 %480 3
Electronic shutter speeds 54ps... 20 ms
Integrated LED illumination White
Focal length &mm
Object distance 50 mm... infinity

MECHANICGAL DATA

Protection class IP 65 /67

VDE safety class n

Housing Die-cast aluminum

Weight 500 g

Dimensions 75 mmx 55 mmx 113 mm

Fastening See mounting

ENYIRONMENT

Ambient temperature - operation 0°C..+45°C

Ambignttsmperature - storage -20°C ... +70°C

Rel. humidity (non-condensing) max. 80 %

LED Risk group 1 {low risk) acc. to EN 62471:2008

Vibration |IEC 80068-2-6, test FC

Shock IEC 80068-2-27 . test Ea. ad
4] o' [Planning enginzer] HOSTIN=G: QUT=E: FTF <

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

Leuze electronic LSIS 4xxi webConfig software description 15
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3.1.5

=10

"Login" button

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

User

Q Password

Ok | $& cancel

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

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 141.

16
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"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.
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Figure 3.9:  User interface of the "Adjustment" module - "Current" tab

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.

Notice!
To more quickly set up the focal position and exposure time, the "Automatic focusing" button
can be used.

Leuze electronic
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3.2.1

"Current" tab

Buttons

e

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.

Displacing image:

Pressing this button displaces the view of the image. Move the mouse pointer
("Hand") onto the image and drag it in the desired direction. Pressing this button
again deactivates this function.

Zoom in:
Pressing this button enlarges the view of the current image. A previously executed
image displacement is not canceled.

Zoom out:
Pressing this button reduces the view of the current image. A previously executed
image displacement is not canceled.

Original size:
Pressing this button displays the image in the original size (100 %). A previously
executed image displacement is not canceled.

Original size centered:
Pressing this button displays the image in the original size (100 %) and cancels a
previously executed image displacement.

18
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t 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!

m 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.

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

: Continuous v

Triggered

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 primarily obtaining a sharp image. The object distance
corresponds to the distance between the front edge of the camera and the objectin mm.

Automatic With this button, an automatic determination of the focal position is started. In doing so,

focusing both the setting for the distance to the object as well as the exposure time are varied

untila highimage sharpness is achieved. This process may take some time. This function
should only be used with flat test objects (e.qg., labels) and while at a standstill. Alterna-
tively, the focal position and the exposure time can be set manually.

Illumination Designed as four light areas ("Quadrants") which can be individually switched on and
off, e.g. to reduce the reflexions in the image or to highlight structures in the test object.
Deactivating individual or all four quadrants is possible, e.g. when using external illumi-
nation.
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Parameter

Explanation

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 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. 1.8 ms, dependent on the set brightness |Freely adjustable from 54 ps to 20ms

Brightness Min. 15% "Brightness" regulator deactivated
Max. dependent on the set exposure time

Exposure time

Setting the exposure time in strobed operation between a minimum of 54 us and a max-
imum of approx. 1.8 ms (approx. 20ms in continuous light). To get a sharp picture during
fast moving processes, the exposure time - when using sufficient image contrast -
should be as short as possible. The values for the exposure time and brightness are cou-
pled to one another in order to always enable the maximum possible current through
the integrated LED illumination and, thus, the maximum light yield.

Brightness

As long as the exposure time is > 54 ps, the function is deactivated; it is only possible
to set the brightness of the integrated illumination between 15% and 100 % if the expo-
sure time is below 54 ps. The values for the exposure time and brightness are coupled
to one another in order to always enable the maximum possible current through the inte-
grated LED illumination and, thus, the maximum light yield.

Gain

Set the gain between 1 and 32. Doing so can increase the brightness of the image, e.g.
when short exposure times are required during fast moving processes, but the contrast
or image brightness must be increased. In addition to the brightness of the image, the
noise in the image is also increased, i.e. interferences are amplified.

HDR

The use of HDR (High Dynamic Range) aids in the evaluation of large differences in
brightness at a given illumination setting (e.g., various object distances). The greater
the object distances vary, the larger the value of the HDR image filter that is to be set.

20
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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 54us, 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

Aid for visually assessing the contrast of the displayed camera image. In digital image
processing, a histogram is understood to be the frequency distribution of gray values in an
image. This makes it easier to set the thresholds correctly for reliable segmentation, i.e. the
separation of test object and background.
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3.2.2 "Calibration" tab
P LSIS 462/ M43-W1 & Leuze electronic
. web Config N the sersor people.
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1 - Image processing tab
2 - Calibration tab
Figure 3.10:  User interface of the "Adjustment" module - "Calibration" tab
Image manager
You can find the image manager in the lower part of the window. Displayed in the film strip
are the last current image and a maximum of 14 process and reference images. A time stamp
is located under each image 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.
In contrast to process images, reference images are stored permanently in the flash memory
of the LSIS 4xxi. In order to store a new or additional reference image, there must be at
least one free space available or configured in the reference image memory range. A
maximum of eight reference images can be saved.
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Calibration

In this tab, tools are provided which enable calibration in the area (2D). This makes it possible
to convert coordinates determined from image data into real coordinates ("world coordi-
nates") and provide them with a unit of measurement, e.g. [mm].

In this process, a two-point calibration is used such as is typically done in measurement
technology using calibration blocks (e.g. parallel gauge blocks). For a calibration, the cali-
bration block should cover more than half the image field and be at the level of the object
to be measured; camera or object distance should remain constant. In addition, the detec-
tors should be positioned for calibration such that the line connecting both detectors is
parallel to the known reference length of the calibration block.

Several "Detectors" are offered ("fixed point", "Point detector" and "Circle detector") with
which positions are set manually or edge positions or circle center points are automatically
determined (notice: this is not the case, however, with the "Count edges" edge selection).

Notice!

Make sure that a two-point calibration only takes place in the connection direction of the
detectors. Geometric tilting, perspective or lens distortions, etc. are not taken into account
in this process.
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Select detector:

By pressing this button, a detector that already exists or that is to be added new
to the two-point calibration can be selected here — as an alternative to directly
selecting with the mouse pointer.

When selecting an existing detector, the corresponding properties window along
with its parameters becomes accessible; this detector is highlighted by a dark gray
bar. Alternatively, the point corresponding to the selected detector (heavily filled
circular area) can be directly grabbed and moved.

Fixed point:

If this button is colored, pushing the button creates a new fixed point for calibration.
If this button is gray, it is ineffective; a detector must first be deleted.

The fixed point can be displaced manually to the desired position using the mouse
pointer or alternatively by entering the numerical value (X or Y coordinate) or using
the scroll buttons in the respective "Properties" window.

Point detector:
If this button is colored, pushing the button creates a new detector for calibration.
If this button is gray, it is ineffective; a detector must first be deleted.

The new detector is created by drawing a rectangle (with the left mouse button
pressed down) in the camera image display. If the left mouse button is released,
the corresponding "Properties" window appears. The length, width, angle and
position of the rectangle can be modified.

In contrast to the manual fixed point, the edge position is determined automatically
along the search line, depending on the selected properties.

Circle detector:

If this button is colored, pushing the button creates a new detector for calibration.
If this button is gray, it is ineffective; a detector must first be deleted.

The new detector is created by drawing a cylinder ring (with the left mouse button
pressed down) in the camera image display. If the left mouse button is released,
the corresponding "Properties" window appears. The size (inner and outer circle),
angle and position of the cylinder ring can be modified. In addition, a cylinder ring
section can be created; to do so, the turquoise lozenge must be touched with the
mouse pointer and pulled correspondingly.

In addition, two dashed, orange circles are visible. These describe the maximum
and minimum radius. The point of the maximum or minimum radius is indicated
by an orange dot on the respective dashed circle.

In contrast to the manual fixed point, the edge positions are determined automat-
ically along the search lines (default: 5 search lines), depending on the selected
properties.

Delete detector:
Pressing this button deletes the selected detector.
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Point detector properties
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1 - Point detector properties
2 - Search lines tab (point detector)

Figure 3.11: "Calibration" tab - Point detector properties / "Search lines" tab

"Properties" parameter group (point detector)

Parameter Explanation

Type Type of the selected detector — "Point detector" in this case

Name Name of the selected detector (automatic name assignment, cannot be edited)

Search lines The number of search lines (here: 1 search line) cannot be changed. With increasing
length of the search line, the evaluation time increases.
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Parameter

Explanation

Filter

Smoothing filter:

Is a one-dimensional Gaussian-like smoothing filter for suppressing statistical noise in
the image. Fine structures are wiped out when rough structures are preserved; edges
become fuzzy.

Bilateral filter:

Two one-dimensional filters are implemented one after the other. First a Gaussian filter
for suppressing statistical noise in the image. Then a filter for sharpening the image is
implemented, meaning edges get steeper transitions.

Adaptive filter:

Two one-dimensional filters are implemented one after the other — similar to the bilateral
filter. In addition, local histogram values are taken into consideration with the Gaussian
filter.

Search direction

e Forwards in the arrow direction (default)
e Backwards (arrow direction rotated by 180°)

Edge polarity

o All (rising and falling)
¢ Rising (intensity increases in the search direction: gray-value progression dark to light)
o Falling (intensity decreases in the search direction: gray-value progression light to dark)

Edge selection

e First edge in search direction (dependent on edge polarity)
e Strongest edge in search direction (dependent on edge polarity)
e Counting of all edges (depending on edge polarity)

Edge strength

Represents the rise or fall of an edge - depending on the edge polarity selected, with
regard to a defined standard edge width. The values are standardized and have a value
range of 0 to 100; the default value is 20.

Calibration result (point detector)

(vectorial)

Parameter Explanation
Measurement Here, the vectorially ascertained distance between the detectors is output in pixels [px];
distance in the example (figure 3.11), this is the distance between fixed point and ascertained edge

position. In combination with the specification of the real length of the calibration block,
itis possible to convert the coordinates ascertained from the image data to real coordinates
("world coordinates") and provide them with a unit of measurement, e.g. [mm].

Calibration block
length

Real length of the calibration block.

"Search lines" tab (point detector)

The profile of the search line is displayed as a function of the position, depending on the
selection of the gray value or the gradient. The profile length corresponds to the length of
the search line and is standardized to 100 %.

The gray values cover the area from 0 to 255, the gradient corresponds to the first derivation
of the gray-value progression. The red point in the search line profile indicates the edge posi-

tion.
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Circle detector properties
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Figure 3.12: "Calibration" tab - Circle detector properties / "Search lines" tab

"Properties" parameter group (circle detector)

Parameter Explanation

Type Type of the selected detector — "Circle detector" in this case

Name Name of the selected detector (automatic name assignment, cannot be edited)

Search lines The number of search lines (default: 5 search lines) can be selected between 3 and 99.
With increasing length or number of search lines, the evaluation time increases.
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Parameter

Explanation

Filter

Smoothing filter:

Is a one-dimensional Gaussian-like smoothing filter for suppressing statistical noise in
the image. Fine structures are wiped out when rough structures are preserved; edges
become fuzzy.

Bilateral filter:

Two one-dimensional filters are implemented one after the other. First a Gaussian filter
for suppressing statistical noise in the image. Then a filter for sharpening the image is
implemented, meaning edges get steeper transitions.

Adaptive filter:

Two one-dimensional filters are implemented one after the other — similar to the bilateral
filter. In addition, local histogram values are taken into consideration with the Gaussian
filter.

Search direction

- Forwards in the arrow direction (default)
- Backwards (arrow direction rotated by 180°)

Edge polarity

- All (rising and falling)
- Rising (intensity increases in the search direction: gray-value progression dark to light)
- Falling (intensity decreases in the search direction: gray-value progression light to dark)

Edge selection

- First edge in search direction (dependent on edge polarity)
- Strongest edge in search direction (dependent on edge polarity)

Edge strength

Represents the rise or fall of an edge - depending on the edge polarity selected, with
regard to a defined standard edge width. The values are standardized and have a value
range of 0 to 100; the default value is 20.

Error detection /
outliers

The detection of errors and outliers of a circular object can be activated by clicking on
the check box. Errors and outliers are ignored in the default settings.
If error detection is activated, the error or outlier is automatically detected (default).

Error limit value
(manual)

By clicking the "Error limit value (manual)" check box, a limit value can be specified man-
ually (deviation from optimal circle fit in %).

If the deviation of the edge position of a search line is larger than this limit value, this
edge position is ignored in the calculation of the optimal circle fit.

Calibration result (point detector)

(vectorial)

Parameter Explanation
Measurement Here, the vectorially ascertained distance between the detectors is output in pixels [px];
distance in the example (figure 3.12), this is the distance between fixed point and ascertained

circle center. In combination with the specification of the real length of the calibration
block, it is possible to convert the coordinates ascertained from the image data to real
coordinates (“world coordinates") and provide them with a unit of measurement, e.g.
[mm].

Calibration block

length

Real length of the calibration block.
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"Search lines" tab (circle detector)

The profile of the search line is displayed as a function of the position, depending on the
selection of the gray value or the gradient. The profile length corresponds to the length of
the search line and is standardized to 100 %.

The gray values cover the area from 0 to 255, the gradient corresponds to the first derivation

of the gray-value progression. The red point in the search line profile indicates the edge posi-
tion.

|1 10

The buttons in the upper left part of the "Search lines" tab can be used to select the individual
search lines and display their profile

Origin
In this tab, you can define the coordinate system of the camera (image-data coordinates in

pixels [px]). Absolute camera-image position values are output in new programs in this coor-
dinate system.

El Editing coordinate system:

e Zero point X [px] (value range 0 ... 752)
e Zero point Y [px] (value range 0 ... 480)
e Skew [°] (value range 0 ... 360)

o Orientation

o f;" Selection Rectangular camera coordinate system (default)

& ﬁx Selection Standard rectangular (Cartesian) coordinate system
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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.

Y LSIS 462i M43-W1 & Leuze electronic
webConfig the sersor people
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PROGRAM OVERVIEW Program Default

Program Author Date Description Selection
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Author Leuze electronic

2011-1026 rar Date created 201110-25

masterPIECE 20130317 2
Desciipion
BLOB-ANALYSE 20130422
CODE-READER 20130423
Selection ID

Tooltype Tool name

BLOB Blob analysis
Code. Code reading
Output Dataoutput

DESCRIPTION

Display ofthe imags procsssing tools containad in the astive check pragram.
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Figure 3.14:  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 dark gray 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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PROGRANS PROGHRAM DEVICE

X R a uE &AL

OVERVIEW OF CHECK PROGRAMS [ PROGRAM: DEFAULT * ]
PROGRAM OVERVIEW

Program Author Date Description Selection
created D

Detault Leuze 2011-10-25 This is the default program consisting of image acquisition, blob

electronic analysis, code reading and data output

masterPIECE 2013-03-17 2
BELOB-ANALYSE 2013-04-22
CODE-READER 2013-04-23

Figure 3.15: "Configuration" module, "Programs" tab

Buttons
The button bar contains the following elements:

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.

x

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.

Ve g g o D F F
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"General" parameter group

Program Default
Authar Leuze electronic
Date created 2011-10-25
This ia the default mconsisting of image acquisition,
Dazerintian blob analysi ing and data output
Selection 1D
TOOLS
Tool type Tool name
Image acquisition Image acquisition
BLOB Blob analysis
Code Code reading
Qutput Data output
DESCRIPTION
h After prezsing this button, all cheek programe are permansntly zaved in the flash
memary of the LIS

Figure 3.16: "Configuration" module, "Programs" tab - "General" 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.

Leuze electronic LSIS 4xxi webConfig software description 33



& Leuze electronic

"Formats" parameter group

Date format YYYY-MM-DD v

Time format hh:mm:ss -
Nurmber format 1230,00 -
Length unit px -
Surlace unit px -

Angle unit -
TOOLS

Tool type Tool name

Image acquisition
BLOB
Code

Cutput

Image acquisition
Blob analysis
Code reading

Data output

DESCRIPTION

Figure 3.17: "Configuration" module, "Programs" tab - "General" parameter group

Parameter Explanation
Date format The drop-down list box allows different date formats to be selected:
e YYYY-MM-DD [Year, 4 digits] - [Month, 2 digits] - [Day, 2 digits]
e YYYY-MM-DD [Year, 4 digits] / [Month, 2 digits] / [Day, 2 digits]
e DD.MM.YYYY [Day, 2 digits] . [Month, 2 digits] . [Year, 4 digits]
Time format The drop-down list box allows different time formats to be selected:
e hh:mm:ss [hour, 2 digits] : [minute, 2 digits] : [second, 2 digits]
e h:mm:ss [hour, 1 or 2 digits] : [minute, 2 digits] : [second, 2 digits]
Number format | The drop-down list box allows different number formats to be selected:
* 1.230,00 Thousand with "Point" separator character, decimals with
"Comma" separator character
* 1230,00 Thousand without separator character, decimals with "Comma"
separator character
e 1230,00 Thousand separated by space, decimals with "Comma" separator
character
* 1,230.00 Thousand with "Comma" separator character, decimals with
"Point" separator character
* 1230.00 Thousand without separator character, decimals with "Point"
separator character
e 1230.00 Thousand separated by space, decimals with "Point" separator
character
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Parameter Explanation
Length unit The drop-down list box allows different length units to be selected:

e um micrometer = 1 x 10®m = 0.000 001m

e mm millimeter = 1 x 103m = 0.001m

e cm centimeter =1x 102 m = 0.01m

e dm decimeter =1x 10" m=0.1m

em meter=1m

* px pixel = image point = elementary resolution of the camera chip
Surface unit The drop-down list box allows different surface units to be selected:

o pm? micrometer? = 1 x 10"2m2 = 0.000 000 000 001 m?

o mm? millimeter? = 1 x 10°%m? = 0.000 001m?

e cm? centimeter? = 1 x 10#m? = 0.000 1m?

o dm? decimeter? = 1 x 102m? = 0.01m?

o m? meter? = 1m?

o px2 pixel? = image point? = elementary surface of the camera chip
Angle unit The drop-down list box allows different angle units to be selected:

o ° angle specification in degrees (full angle of a circle = 360°)

e rad angle specification in radian measure (full angle of a circle = 2m)

Leuze electronic

LSIS 4xxi webConfig software description

35



& Leuze electronic

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
v LSIS 462i M43-W1 & Leuze electronic
E webConfig the sensor people
erocaans ERSEN oevee
(] ) o a B e Continuous - & (- @
TOOL CONFIGURATION J[ PROGRAM: BLOB-ANALYSE * ] General ‘Segmentation m
Frh e &
Pretitor A
NOMINAL ACTUAL
[ Areafpx) 00003 36¢ o 1664000
7} Height [px] 58,000
v Width [px] 41,000
& GeometicXipx e
vl Geometric Y [px] 138,155
(€] Centroid X [px]
V] Centroid Y [px]
v Major axis [px] o
{4} Minor axis [px] 40,207
V] Angle ['] 281.40:
[ Angle between 0" and 180"
&2 Perimeter [px] 164,598
52} Shape factor 181
V] Totalarealpx] 0.000f% 50960,0001% 009,000
] BLOB number 4] 4 ©
DESCRIPTION
Toovoe Tooimame Reptonmgcomecton_ sws | Tme |\
e e T T e T P T
Output Tool_Output - J| ? areen LED in the tocl list)
14} \‘\ [Planning enginesr] I HOSTINQp CUTKp FTPOp  ©2013 Lewe electrofjic GmbH & Co. KG
Coordinates of the current Tool list Overall status/time Display of the
cursor position of the tools parameter groups
contained in the
program
Figure 3.18: 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:

6 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. Depending on the performance level of the connected PC,
up to 3 images are updated in the web browser per second.

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

Displacing image:

Pressing this button displaces the view of the image. Move the mouse pointer
("Hand") onto the image and drag it in the desired direction. Pressing this button
again deactivates this function.

Zoom in:
Pressing this button enlarges the view of the current image. A previously executed
image displacement is not canceled.

Zoom out:

Pressing this button reduces the view of the current image. A previously executed
image displacement is not canceled.

Original size:

Pressing this button displays the image in the original size (100 %). A previously
executed image displacement is not canceled.
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Original size centered:
Pressing this button displays the image in the original size (100 %) and cancels a
previously executed image displacement.

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, an appears next to
the name of the active check program (displayed in the upper status line 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.

This is a toggle button. Pressing the button switches the display of a tool-overlay

nwkn

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

| Continuous A

Triggered

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

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

& [y =-

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.

X 462,000 iy 412,000 Crverall status: @ Time: 7 ms
Toolks Im age m anager
®
Tool type Tool name Re positioning correction Status Time i
Image acquisition Image acguisition - J 1
BLOB Elob analysis ® 44
Code Code reading 9 283
Qutput Data output Q 7

Figure 3.19:  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; ared 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 38.

Buttons
Pressing this button creates a new tool and then activates it.
® Pressing the button deletes the active tool.

"Image manager" tab

X: 741,000 px y: 202,000 px 2013-04-26 10:50:59.994 Overall statuz: @ Time: 7 me

Tools Inq:mmqr
% & 44

Current Process

10:50:59.994

< m +

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.

Leuze electronic LSIS 4xxi webConfig software description 39



& Leuze electronic

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 fault images, "pseudo errors" can be
analyzed and the check parameters adjusted accordingly.

The reference images are permanently saved in the flash memory of the LSIS 4xxi. In order
to store a new reference image, there must be at least one free space available in the memory
range that is configured for reference images, see chapter 3.3.3.6 ""Image memory" menu".

Buttons

R

L

gl

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.

"Search lines" tab
This tab is only available in the "Calibration" tab (chapter 3.2.2) and in the measuring tool
(chapter 3.3.2.6).
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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 462/ M43-wW1
webConfiy

CONFIGURATION PROCESS DIAGNOSTICS

ADJUSTMENT

START

PAOGRAMS PROGRAM

@ {rr? = o h Continuous hd

TOOL CONFIGURATION [ PROGRAM: BLOB-ANALYSE * |

Overall status: @ Time: 7 me

Tool type Tool name Repositioning correction Status Time

QOutput Tool_Cutput

Figure 3.20: "Image acquisition" image display
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Parameters for image acquisition

The "General" and "Attributes" tabs, described in chapter 3.2.1, 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!

Attributes

Tool type Image acquisition
Tool name ImageAcquisition
Description
Enabls image
transfer =
Automatic focusing
Focus 20005 mm
Humination
Strobed
. 1 oy +
Exposure time 5 P e 18015 ps
. p— %
Brightness h I
. 1 ' ' ' | P
Fain 1 32 -
Frequency [%]
1o
Histagram =l
o
Grayscale value 0 0 100 130 0 250
) y DUsing HDR
HL:R image filter
———— . S—
=
] &3

Figure 3.21: 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 134). This requires computing time (approx. 60ms) 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 122. Details on transferring images and log data via FTP can be found in
the description of "Communication -> FTP Client" menu on page 126.
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Check box "Using HDR"

The HDR function (High Dynamic Range) aids in the evaluation of large differences in bright-
ness at a given illumination setting (e.g., various object distances). The greater the object
distances vary, the larger the value of the HDR image filter that is to be set.

Notice!

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

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

In strobed operation ("Strobed" option active), the 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
minimum adjustable value of 54us, 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 54us 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

L webConfig

START ADJUSTMENT CONFIGURATION PROCESS DIAGNOSTICS

PROGRAMS PROGRAM DEVICE

@ ay o b h Continuous hd

TOOL CONFIGURATION [ PROGRAM: BLOB-ANALYSE * ]

Region of interest

/ROI)
¢ ]

0,000 px y: 487 000 px 2013-04-26 11:00 Cverall status: @ Time: 7 me
Tool Im age m anager
®
Tool type Tool name Re positioning correction Status Time
Image acquisition ImageAcquisition = < 1
BLOB Test - ® 21
Output Tool_Output - 9 ?

Figure 3.22: "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. Segment image

3.  Evaluate BLOB attributes
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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 50), the BLOB number of the active BLOB is displayed on the image at the
location of the centroid.

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

PR sorenton awibues

EI = B B R

X 100,085 Y 1012504
ROl size = -

Width:| 55900  Hsight 283,004
Tool typs BLOB
Tool name Test
Description
Repositioning! Off -
Reference >
Repositioning - -
Carrection X Angls

Figure 3.23: General parameters of the BLOB tool

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

For further information on working with ROlIs, 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,
aROL. The activated ROI can be moved and its dimensions changed. The selection mode is the default mode.

I Add rectangular ROI
Clicking on this button allows rectangular ROIs to be created. To do so, a rectangle needs to be drawn in the
camera image display (with the left mouse button pressed down). If the left mouse button is released, the
corresponding ROI appears. The length, width, angle and position of the rectangle can be modified if the
rectangle is active or activated by a click.
To create an additional rectangular RO, this button must be clicked on again and the RO created; the currently
existing ROl is supplemented.

> Add elliptical ROI
Clicking on this button allows elliptical ROIs to be created. To do so, an ellipse needs to be drawn in the
camera image display (with the left mouse button pressed down). If the left mouse button is released, the
corresponding ROl appears. The length, width, angle and position of the ellipse can be modified if the ellipse
is active or activated by a click.
To create an additional elliptical RO, this button must be clicked on again and the ROI created; the currently
existing ROl is supplemented.

> Add polygon-type ROI
Clicking on this button allows polygon-like ROIs to be created. To do this, click the left mouse button in the
camera image display to create the starting point of the polygon. Each additional mouse click in the camera
image display adds an additional polygon point. The polygon area is closed if the user clicks on the starting
point again. The entire length, width, angle and position of the polygon can be modified if the polygon is
active or activated by a click; in addition, the individual polygon points can be repositioned by touching them
in the camera image display.
To create an additional polygon-like ROI, this button must be clicked on again and the ROI created; the cur-
rently existing ROI is supplemented.

(5 Copy ROI
Pressing this button saves the currently selected ROI.

O Ppaste ROI
The most recently saved RO is inserted in the active tool.

% Delete ROI
Pressing this button deletes the activated ROI.

ROI size In the default setting the coordinate origin (X=0, Y=0) is located in the upper left corner of the camera image
display. The values of the X coordinates increase to the right; the values of the Y coordinates increase down-
ward.

Values "X" and "Y" describe the coordinates of the upper left corner of the ROI closest to the origin. For ellip-
tical or polygonal ROls, the circumscribing rectangle is used as a basis. Width and height define the dimen-
sions of a rectangle that encloses the selected ROI.

If the coordinate system has been changed — it can be dragged, rotated and, depending on the selected
coordinate system regarding Y-orientation, can have another counting direction of the Y-axis —the coordinate
information may deviate from the default settings. Negative X and Y coordinates are also possible.

If a two-point calibration has been performed in the check program and the values have been accepted, the
values are displayed according to the new standard.

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: In the drop-down list box, you can select whether a reference for repositioning ROIs of the subsequent tools
Reference !

should be created or not. The following modes exist:
of £: default setting — in the current tool, no reference for repositioning is created.

Displacement:inthe currenttool, a reference is created for horizontal (X) and vertical (Y) repositioning;
for this purpose, one or more found objects can be used. By clicking on the "Teach-in" button -, the coor-
dinates of the current area centroid of the valid objects are taught in as reference coordinates. In new image
analyses, the area centroid of the valid objects that exist at the given point in time are ascertained, compared
to the taught-in reference coordinates and values for the displacement of subsequent tools are calculated.

If the "Teach-in" button = has not been pressed, 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.

Displacement and rotation:inthe currenttool, areference is created for a horizontal (X), vertical
(Y) and rotational (skew) repositioning. To do this, a suitable (arrow or pointer-like) object must be found in
order to enable unique angle assignment; in the "Attributes" tab, the "MINIMUM=1" and "MAXIMUM=1"
values must be set in the "Tool result" field. Clicking on the "Teach-in" button > teaches in the coordinates
and angular position of the current area centroid of the valid object as reference coordinates and angles. In
new image analyses, the area centroid of the valid object existing at the given point in time is ascertained,
compared to the taught-in reference coordinates and reference angle and values for the displacement and
rotation of subsequent tools are calculated.

If the "Teach-in" button = has not been pressed, 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: In the drop-down list box, you can select whether a correction (repositioning) of ROIs should take place in
Correction

the current tool. To do this, click on a tool suitable as a reference in this list. Clicking on the "X", "Y" and
"Angle" fields defines how the ROIs of the tool are to be repositioned. In the "-" default setting, the ROIs are
not corrected.

If the tool selected as reference provides no or insufficient corrective 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
correction" column of the tool list.

1)

O
1l

Notices on the use of repositioning:

In the following, only one repositioning is considered on the basis of the center of gravity
or area centroid; here, only the BLOB or the code tool is used. To do this, the following con-
ditions must be satisfied:

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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BLOB tool: "Segmentation" parameter group
The settings for segmenting the image are made on this tab.

General Atributes

Filtsr {gray szale) - -

) Darkobjects

Binarization ) Range [[] Autornatic tracking

© Brightobjects

Frequency [%] 100

0
o
Grayscale value
0 50 100 150 200 250

Threshalds. low: | 150[% high: | 255

Inverted =

Filter {binary) - -
Fill holes. W

Boundary BLOEs 0O

Figure 3.24: Segmentation parameters of the BLOB tool

Notice!

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

Parameter Explanation

Filter (gray scale) |In the drop-down list box, a "Smoothing" filter can be selected in order to suppress statistical noise in the
gray-value image. In the "-" default setting, no filter is used.

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 darkening 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 thresholds are automatically
re-adjusted in the darker part of the histogram. If, on the other hand, ambient light leads to a uniform bright-
ening of the image, the thresholds are shifted in the lighter part.

Automatic By clicking on this field, automatically tracking the set segmentation thresholds for the binarization of objects

tracking is enabled. This counterbalances a uniform brightening or darkening of the image, e.qg. with changing ambient
light.

Histogram Aid for visually assessing the contrast of the displayed camera image. In digital image processing, a histogram

is understood to be the frequency distribution of gray values in an image. This makes it easier to set the
thresholds correctly for reliable segmentation, i.e. the separation of test object and background.

Thresholds The two thresholds for the binarization of the gray-value image can be defined via the two sliders in the his-
togram 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.
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Parameter Explanation

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.

Leuze electronic
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BLOB tool: "Attributes" parameter group

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

Notice!

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

General Segmentation Attributes
R e &

Prefiter A

NOMINAL AGTUAL

NAME MINIUM MAXIMUM MINIMUM
Area [px] W M\g 7488 000
Height [px] o oooE 430 OOOE 51,000
Width [px] W m@ 261,000
e ] W m@ 469,000
e w W 359,000
Gentroid X [px] W W 168 661
Gentroid Y [px] W W 360,182
I¥lter orét ] W W 250,008
¥z bt ] W mg 50,059
Angle [1] W W 170,830

[]  Angle between 0° and 180"

Perimeter [px] . oooold ‘350950,00012 1378,438
Shape factor . oooold | 1000001 4952

Tool result A

NOMINAL AGTUAL

NAME MINIUM MAXIMUM VALUE
Total area [px] W M\g 8368000
BLOB number W w B

Figure 3.25: 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 "Arrow" 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.

A second analysis is performed for the valid BLOBs. If, depending on activation, the
number of BLOBs in the list and/or the total area of these BLOBs lies within the spec-
ified borders, the analysis of the tool yields the result OK, otherwise NOK. The actual
values of these criteria are also marked in color in the result list (green = actual value
within the defined min/max range, red = actual value outside of the defined min/max
range).
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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

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

Parameter Explanation

Area 1) 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 over-
lay.

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 1) 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.

Geometric X V2 |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.

Geometric Y 2 |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.

Centroid X V2 |Min:0.00
Max: 752.00
Prefilter according to the X coordinate of the BLOB's area centroid. In the default setting, the coordinate
origin is located in the upper left corner of the image; if the coordinate system is changed, the position can
deviate from this. 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

Centroid Y2 Min: 0.00
Max: 480.00
Prefilter according to the Y coordinate of the BLOB's area centroid. In the default setting, the coordinate
origin is located in the upper left corner of the image; if the coordinate system is changed, the position can
deviate from this. Only BLOBs in the range between MINIMUM and MAXIMUM are valid and are displayed
in green in the overlay.

Major axis 3 |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 dis-
played in green in the overlay.

Minor axis '3 [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 dis-
played in green in the overlay.

Angle 3 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 for two

and 180° objects whose position differs by one half turn (180°). For symmetric objects, the same angle is, thus, under-

standably always displayed. The function limits the input for MINIMUM and MAXIMUM of the angle to a max-
imum value of 180°.

Perimeter V)

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 (4TT * 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) If a two-point calibration is performed, other values are possible for the MINIMUM and

MAXIMUM.

2) If the coordinate system has been changed - it can be dragged, rotated and, depending
on the selected coordinate system regarding Y-orientation, can have another counting
direction of the Y-axis — the coordinate information may deviate from the default settings.
Negative X and Y coordinates are also possible.

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

For further information on the evaluation of the BLOB attributes, see chapter 4.1 "Basic
procedure — Step-by-step configuration of a BLOB analysis".
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3.3.2.5 Display of the "Code" tool type
In the image display, the current gray-value image and, if applicable, the result of the read
code are displayed.

webConfig the sensor people

LSIS 462/ Md3-W1 A Leuze electronic

START PUNUSENM CONFIGURATION PROCESS DIAGNOSTICS MAINTENANCE

procrANs ECISCTUN  Devee

B ) | & [N Continuous - & (- =

TOOL CONFIGURATION [ PROGRAM: CODE-READER * | m Decoder Results. Extended
Bsoo
. e
R S Tool name. Tool_Code
A Leuze electroni osaiten

D-73277 Owen  www.leuze.com for
CML730-R10-480.A/CN-M12 . et K S

Repositioning: c =
Gortation mm

Limitdecoding time
Max. decoding time

—d ms
1 b0
DESCRIPTION

Description:
Optianal dessription of the o, Ca

shangzd ata later pointin tie.

Tooltype Tool name Repositioningcorrection  Status. Time
Image acquisiton ImageAcquisiion - 9 9
Gode Tool_Cade
Output Tool_Output 5) 2

Q o Planning enginzer] HOSTINGD CUTKp FTFSD  ©2013 Lewe electronc GmbH& Co. KG.

Figure 3.26: "Code" image display

The settings necessary for configuring code reading are made in the "General", "Decoder",
"Results" and "Extended" tabs.
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.II-. With the code tool, only a rectangular region of interest is permissible.

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!

m Decoder Results Extended
B-o o s

X Y:
RO size

Width Height: 000
Tool type Code
Tool name Teol_Code
Dessription
Repositioning Off A
Reference >
Fieposifioning. M
Correction RO Tina

[T Limit decoding time
Max. decoding time

000 5 ms
20 3000

Figure 3.27: General parameters of the code tool

Notice!
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Parameter Explanation
Change ROI Tools for restricting the ROI. The following elements are available:
R 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 ROI can be moved and its dimensions changed. The selection mode is the default mode.
I Add rectangular ROI
Clicking on this button allows rectangular ROIs to be created. To do so, a rectangle needs to be drawn in the
camera image display (with the left mouse button pressed down). If the left mouse button is released, the
corresponding ROI appears. The length, width, angle and position of the rectangle can be modified if the
rectangle is active or activated by a click.
The creation of several ROIs is not supported in the code tool.
U copyRol
Pressing this button saves the currently selected ROI.
O paste ROl
The most recently saved ROl is inserted in the active tool.
* . Delete ROI
Pressing this button deletes the activated ROI.

ROI size In the default setting the coordinate origin (X=0, Y=0) is located in the upper left corner of the camera image
display. The values of the X coordinates increase to the right; the values of the Y coordinates increase down-
ward.

Values "X" and "Y" describe the coordinates of the upper left corner of the ROI closest to the origin. Width
and height define the dimensions of a rectangle that encloses the selected ROI.

If the coordinate system has been changed — it can be dragged, rotated and, depending on the selected
coordinate system regarding Y-orientation, can have another counting direction of the Y-axis —the coordinate
information may deviate from the default settings. Negative X and Y coordinates are also possible.

If a two-point calibration has been performed in the check program and the values have been accepted, the
values are displayed according to the new standard.

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: In the drop-down list box, you can select whether a reference for repositioning ROIs of the subsequent tools
Reference !

should be created or not. The following modes exist:
of £: default setting — in the current tool, no reference for repositioning is created.

Displacement:inthe currenttool, a reference is created for horizontal (X) and vertical (Y) repositioning;
for this purpose, one or more found codes can be used. By clicking on the "Teach-in" button >, the coor-
dinates of the current area centroid of the valid objects are taught in as reference coordinates. In new image
analyses, the area centroid of the valid codes that exist at the given point in time is ascertained, compared
to the taught-in reference coordinates and values for the displacement of subsequent tools are calculated.

If the "Teach-in" button —* has not been pressed, 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.

Displacement and rotation:inthecurrenttool, areference is created for a horizontal (X), vertical
(Y) and rotational (skew) repositioning. To do this, a suitable code must be found in order to enable unique
angle assignment; in the "Attributes" tab, the "MINIMUM=1" and "MAXIMUM=1" values must be set in the
"Tool result" field. Clicking on the "Teach-in" button = teaches in the coordinates and angular position of
the current area centroid of the valid code as reference coordinates and angles. In new image analyses, the
area centroid of the valid code existing at the given point in time is ascertained, compared to the taught-in
reference coordinates and reference angle and values for the displacement and rotation of subsequent tools
are calculated.

If the "Teach-in" button = has not been pressed, 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: In the drop-down list box, you can select whether the correction (repositioning) of a ROI should take place
Correction )

in the current tool. To do this, click on a tool suitable as a reference in this list. Clicking on the "X", "Y" and
"Angle" fields defines how the ROIs of the tool are to be repositioned. In the "-" default setting, the ROl is
not corrected.

If the tool selected as reference provides no or insufficient corrective 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
correction" column of the tool list.

Max. decoding When the check box has been clicked on, the "Max. decoding time" property can be used:

time

Min: 30ms

Max: 3000ms

This determines the maximum permissible execution time for decoding codes with the code tool; after this
time, decoding is discontinued. If both 1D as well as 2D codes are activated in the code tool, each of these
two groups uses a maximum of half of the set decoding time.

1)

Notices on the use of repositioning:

In the following, only one repositioning is considered on the basis of the center of gravity
or area centroid; here, only the BLOB or the code tool is used. To do this, the following con-
ditions must be satisfied:

1.

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

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

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

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

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 54).

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

=10

General Resutts Extended

Code type Number of digits
[} Data Matrix Code ECC 200 10x10-16x48
Codle 2/5 Interleaved 2-64
[[] Code 33 1-64
[] CodeUPC 812
[ ] Code EAN 813
Code 128 1-84
[] Codabar 1-64
[ Pharmacode 2-32
Number of dligits 1-64 Vd =
Check digit method  Mad 103
Checkdigittransm. [ - ‘
S:.(i;:rEAN'ES O i

Figure 3.28: Decoder parameters of the code tool
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Parameter

‘ Explanation

"Code type" area

Data Matrix Code
ECC 200

| """

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

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

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

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

Code
2/5 Interleaved

1234

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

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

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

To encode various digits with five elements, exactly two wide and three narrow modules are used per
digit. The Code 2/5 Interleaved has a high information density. With a module width of 0.3mm, for exam-
ple, only 2.7mm 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 tol-
erance (+ 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 representation of the special
characters.

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

Atjust = 10%, Code 39 has 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 4.8 mm 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-char-
acter function. The number of data characters is arbitrary; depending on the scanning width, a maximum
of 20 is recommended. The recommended size is a height of at least 20mm 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 char-
acter 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

“H|‘12345‘|
UPC

3

78 90"“ 5

A

07123456

UFC

-E

Code UPC-A:

Universal Product Code; an American, machine-readable, self-checking product number code (bar code)
which is compatible with the European EAN code. A distinction is made between UPC A and UPC E, both
of which can only represent numeric characters (digits 0 to 9). Version A has 12-digits and is very similar
to the EAN-13 code; version E corresponds to the EAN-8 code. The bars and spaces can be 1,2, 3 or 4
modules wide. A character always consists of seven modules. In addition to this are two edge characters
and one 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: 30 x3=90

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

Multiples of 10: 120-119=1

Check digit: 1

Code UPC-E:

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

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

Example:

Example data: 123456

Expand to 10 digits using the table.

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

Azerois 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

47002343

EAN13

EAN 8

401571595

009005

Code EAN 13:

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

EAN 13 takes its name from the maximum number of digits that can be represented with this code. Spec-
ification: 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 stan-
dardized form in (self-service) product packages, based on the UPC specification. The first two digits
carry the national ID (for example, "04" represents Germany, "08" Italy and "03" France); the next five
digits specify the company ID within the country, the remaining five digits represent a part no. within
the company or manufacturer. The last digitis 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 sym-
bology 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 SCO 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 (SCO...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 s, of course, not directly possible; one must, therefore, distinguish between
three character sets: Code A, Code B and Code C. These can be selected depending on the area of appli-
cation. The character sets can also be mixed, however. There are separate codes for switching between
the three character sets. Each character in Code 128 consists of a total of eleven modules that are divided
into three bars and three spaces. The bars always consist of an even number (even parity) of modules
and the spaces always consist of odd number of modules. The stop character is an exception here and
consists of 13 modules (eleven modules and one guard bar with two modules). While Code 128 can use
the entire ASCII character set and has a high information density, it has a low error tolerance. The number
of data characters is arbitrary, but does, of course, depend on the maximum scanning width. The rec-
ommended size for the bar code is a height of at least 6.0mm or 15% of the bar code length. The sym-
bology 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+14+3+2+3=11

Character B: 1+3+1+3+2+1=11, etc.
Code 128 supports multiple reading. As a result, it is possible to encode strings of data characters as
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 cal-
culated 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 respective 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 associated
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

Character of reference number 44: L
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123456

Parameter Explanation

Codabar Numeric bar code with six additional special characters. This can be used to represent the following
characters:0123456789-$:/.+
Each character consists of seven elements (bars/spaces). Either two or three wide elements and four or
five narrow elements are used to represent the code. The spaces between the characters contain no
information. Codabar has a low information density. With a module width of 0.3 mm and a ratio of 1:3,

1234 for example, 5.5mm / digit is required.

The main areas of use for Codabar are medicinal/clinical applications and photo labs, as well as libraries.
It is frequently used to label stored blood. The exact code specifications can be found in standard EN
798(?).
Symbology: Quiet zone, start character, data digits, check digit, stop character, quiet zone.
The check digit is calculated according to modulo 16; the calculated number is assigned a character
from the reference table.
Example Codabar:
Data digits: 1234
Start and stop, each: A
Complete character string: A1234A
Reference numbers: 16123416
Sum of the reference numbers: 42
Modulo 16: 42 /16 = 2, remainder 10
Subtracted from 16: 16-10=6
Check digit for reference number 6: 6
Thus, the entire character string is: A12346A, whereby start/stop characters and check digit do not
appear in the clear text line.

Pharmacode The one-track Pharmacode is strictly anumeric 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.

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: 0.5mm:1.0mm (gap):1.5mm
For the miniature one-track Pharmacode, this is: 0.35mm:0.65mm (gap):1.0mm

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
leftor 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

Leuze electronic
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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
transmission
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.

Conversion 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 ASCIl methods.

Conversion UPC-E to

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

UPC-A

Code UPC

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

Code 128

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

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 is
Pharmacode 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.
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=10

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.

General Decoder Extended

Select

code(s)
Code A

Code 128
50117788
Length: 8; Center: (276, 340); Angle: 0°

1D quality filtering R
o e
Minimum edge contrast m A
Minirmum reflection _FE A
Symbel contrast 10 _FE A
Modulation _FE A
Defects _FE A
Decodability m A
Overall quality 1D _FE| A

2D quality fittering w

Tool result A

oy e

Numberof codes 1 E 3 E 1

I Cade comparizon

Figure 3.29:  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.  The code reading yields a list with active codes. The codes whose properties lie within
the borders defined by the quality filter (= actual value in the quality filter list marked
in green) are valid codes and are displayed in green in the overlay; the other, invalid
codes in the overlay are displayed in red.

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

Leuze electronic LSIS 4xxi webConfig software description 65



& Leuze electronic

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 list
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
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=Rs-Ry

Minimum
reflection

Minimum reflection (R,i,) is the lowest reflection value in the reflection profile. R, should not be greater
than 0.5 R4« This parameter shall ensure thatR,,;, is not too high and guarantees that an adequate distance
exists between background and bar reflection, especially for high values of R 5.

Symbol
contrast 1D

The symbol contrast is the difference between the highest and the lowest reflection value in a scan 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 = ECynin / 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 (ERN,,) to the symbol contrast.

Defects = ERNppax / SC

The value is divided into classes.
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Parameter

Explanation

Decodability

The decodability of a bar code symbol is a measure of its print accuracy relative to the corresponding refer-
ence 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 print-
ing 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 measure-
ment 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 mea-
surement value is ascertained with the horizontal timing cells. A positive value represents enlarged cells; a
negative value represents reduced cells.

Symbol The symbol contrast is the difference between the highest and the lowest reflection value in a gray-value
contrast 2D image.

SC= Rmax - Rmin

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

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.
A new reference code can also be defined through direct input via the interface
('RS’ command, see "Manual definition of the reference code" on page 210).
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Code tool: "Extended" parameter group
Located here are further settings for the code tool.

Gensral

Determine code

Max. no. of labsls ES
Step size 10541 px]
Quistzone s[4 Module(s)]

Read direction Horizontal -

Color mode Black on white e

quality
2D codes A
Max no oflabels | 10[%]
Search mode Robust -
Print method Normal -
Mirrorecl Normal A
Color mode ‘Black on white i~

Filter (gray scale)

1D codes

Determine cade
quality

Figure 3.30: "Extended" parameters of 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.

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 background
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).
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Parameter

Explanation

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 recommended. 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 background
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!

=10

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: 3 pixels
* Directly marked code: 5 pixels

For optimum reading performance, twice the stated value is recommended!

Leuze electronic
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3.3.2.6

Display for the "Measurement" tool type

In the image display, the current gray-value image and, if applicable, the detectors defined

for the measurements are displayed.

7 LSIS 462i M43-W1
webConfig
START ADJUSTHENT

PROGRAM

CONFIGURATION PROCESS

DEVKE

B Continins

TOOL CONFIGURATION [ PROGRAM: MASTERPIECE * ]

PROGRAMS

DIAGNOSTICS

[ LR

erall status:  Time: 2 ms

x
Tooltype Tool name Repositioningcorrection  Status Time
Image acaisition ImageAcauisiton o 1
Galibration myGALIBRATION o o
.

[I—— yYMEASUREMENT - 34

7

[

Output Tool_Output

Q o [Flanning engineer]

Figure 3.31:  "Measurement" image display
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MAINTENANCE

Tooltype.

Tool name.

Descrption

Repositioning:
Reference

Repositioning:
Correction

Detecting  Measuring Testing
Tool_Measure

myMEASUREMENT

xIv [ IAngle

DESCRIPTION

General settings for the measurement tool

h the right sid of th
tarkaray backaround

©2013 Lows electronic GmbH & Co.KG

HOSTINGD OUT9p FTFp

The settings necessary for configuring measurement are made in the "General", "Detecting",

"Measuring" and "Testing" tabs.
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Measuring tool: "General" parameter group

Located here are general settings of the measuring tool; these are, in part, already familiar
to you from BLOB analysis.

[ e [

Tool type Measurement
Tool name myMEASUREMENT
Description

Repasitioning off
Raferance e

Repositioning - -
Carrection Il

Angle

Figure 3.32: General parameters of the measuring tool

Parameter Explanation

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.

Repositioning: Inthe drop-down list box, you can select whether a reference for repositioning ROIs of the subsequent tools
Reference should be created or not. The following modes exist:

of £: default setting — in the current tool, no reference for repositioning is created.

Displacement: in the current tool, a reference is created for horizontal (X) and/or vertical (Y) reposi-
tioning; for this purpose, one or more detectors with exactly one subsequent measurement can be used:
* Point or circle detector with a subsequent coordinate measurement

e Line detector, e.g. with a subsequent two-line measurement

Click the "Teach-in" button" > to accept the corresponding, valid values of the measurement as reference.
In new image analyses, the valid values are then compared with those of the taught reference and the new
values for the displacement of subsequent tools calculated.

If the "Teach-in" button = has not been pressed, 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.

Displacement and rotation:inthe currenttool, areference is created for a horizontal (X), vertical
(Y) and rotational (skew) repositioning. For this purpose, two suitable line detectors must be found with exactly
one, two-line measurement in order to make possible a unique angle assignment.

Click the "Teach-in" button == to accept the corresponding, valid values of the measurement including the
angular position as reference. In new image analyses, the valid values are then compared with those of the
taught reference and reference angle and the new values for the displacement and rotation of subsequent
tools calculated.

If the "Teach-in" button = has not been pressed, 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: In the drop-down list box, you can select whether the correction (repositioning) of a ROI should take place
Correction in the current tool. To do this, click on a tool suitable as a reference in this list. Clicking on the "X", "Y" and
"Angle" fields defines how the ROIs of the tool are to be repositioned. In the "-" default setting, the ROIs are
not corrected.

If the tool selected as reference provides no or insufficient corrective 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
correction" column of the tool list.
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Measuring tool: "Detecting" parameter group

General

Detecting Messuring Testing

N -

w et R

Type

[C] circle dtector Circle-Lah
[] tine doteceor Line_Right
|I| Pointdetector Det Point 3
Line detector Line_Below

No detectar selzcted!

Figure 3.33: "Detecting" parameter of the measuring tool

Select detector:

This button is permanently activated and enables the direct selection of a detector
with the mouse pointer.

When selecting an existing detector, the corresponding properties window along
with its parameters becomes accessible; this detector is highlighted by a dark gray
bar.

Point detector:

Clicking on this button allows a new point detector to be created. This can be used
for localizing an individual edge along the search line (intersection point between
search line and edge) or for counting edges along the search line.

The new detector is created by drawing a rectangle (with the left mouse button
pressed down) in the camera image display. If the left mouse button is released,
the corresponding "Properties" window appears. The length, width, angle and
position of the rectangle can be modified.

The edge position is determined automatically along the search line, depending
on the selected properties.

Line detector:
Clicking on this button allows a new line detector to be created. This can be used
to localize an edge along several search lines.

The new detector is created by drawing a rectangle (with the left mouse button
pressed down) in the camera image display. If the left mouse button is released,
the corresponding "Properties" window appears. The length, width, angle and
position of the rectangle can be modified.

The edge position is determined automatically along the search lines, depending
on the selected properties.
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Circle detector:

Clicking on this button allows a new circle detector to be created. This can be used
to localize a circular edge along radial search lines.

The new detector is created by drawing a cylinder ring (with the left mouse button
pressed down) in the camera image display. If the left mouse button is released,
the corresponding "Properties" window appears. The size (inner and outer circle),
angle and position of the cylinder ring can be modified. In addition, a cylinder ring
section can be created; to do so, the turquoise lozenge must be touched with the
mouse pointer and pulled correspondingly.

The two dashed orange circles describe the maximum and minimum radius. The
point of the maximum or minimum radius is indicated by an orange dot on the
respective dashed circle.

The edge position is determined automatically along the search lines, depending
on the selected properties.

Vernier caliper detector:

Clicking on this button allows a new vernier caliper detector to be created. This
can be used for easily determining distances or thicknesses in the area along
opposite search lines.

The new detector is created by drawing a rectangle (with the left mouse button
pressed down) in the camera image display. If the left mouse button is released,
the corresponding "Properties" window appears. The length, width, angle and
position of the rectangle can be modified.

The edge position is determined automatically along the search lines, depending
on the selected properties.

Import function:

Clicking on this button opens a selection box, whereby a few results from the tools
(BLOB analysis or code tool) upstream from the measuring tool can be imported
and used in the measuring tool (e.g. area centroid of a BLOB or of a code). To do
this, a tool must be selected.

If no upstream tools are defined, the import function is not available — the button
is not active and is grayed out.

Delete detector:

If a detection has been activated, the selected detection can be deleted using this
button. When using a detection in a measurement, the measurement itself is
preserved; the detection, however, is no longer available.

If no detector is selected, the delete function is not available — the button is not
active and is grayed out.
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LSIS 462i M43-W1
webConfig
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Figure 3.34: Detectors of the measuring tool in the camera image display
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Point detector properties

LSIS 462/ M43-W1 4 Leuze electronic
webConlig the sensor people

START Ul CONFIGURATION PROCESS. s MAINTENANCE

o Qe | & g Continuous. - & v @~
TOOL CONFIGURATION [ PROGRAM: MASTERPIECE * | Jr— Detecting i Testing
R
Type Paintdetectr
Name Det_Point_2
Search lines ) e | 1
1 =
o Filter. - -
Search direction Forwards in the arrow direction (default) A
g Edge polariy Al (ising and falling) -
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Figure 3.35: "Detecting" tab - Point detector properties / "Search lines" tab
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"Properties" parameter group (point detector)

Parameter Explanation

Type Type of the selected detector — "Point detector" in this case

Name Name of the detector. Can be changed at a later point in time.

Search lines The number of search lines (here: 1 search line) cannot be changed. With increasing
length of the search line, the evaluation time increases.

Filter Smoothing filter:

Is a one-dimensional Gaussian-like smoothing filter for suppressing statistical noise in
the image. Fine structures are wiped out when rough structures are preserved; edges
become fuzzy.

Bilateral filter:

Two one-dimensional filters are implemented one after the other. First a Gaussian filter
for suppressing statistical noise in the image. Then a filter for sharpening the image is
implemented, meaning edges get steeper transitions.

Adaptive filter:

Two one-dimensional filters are implemented one after the other — similar to the bilateral
filter. In addition, local histogram values are taken into consideration with the Gaussian
filter.

Search direction | e Forwards in the arrow direction (default)

e Backwards (arrow direction rotated by 180°)

Edge polarity e All (rising and falling)

e Rising (intensity increases in the search direction: gray-value progression dark to
light)

¢ Falling (intensity decreases in the search direction: gray-value progression light to
dark)

Edge selection e First edge in search direction (dependent on edge polarity)

e Strongest edge in search direction (dependent on edge polarity)

e Counting of all edges (depending on edge polarity)

Edge strength Represents the rise or fall of an edge - depending on the edge polarity selected, with
regard to a defined standard edge width. The values are standardized and have a value
range of 0 to 100; the default value is 20.

"Search lines" tab (point detector)

The profile of the search line is displayed as a function of the position, depending on the
selection of the gray value or the gradient (see figure 3.35, areas 2 and 3). The profile length
corresponds to the length of the search line and is standardized to 100 %.

The gray values cover the area from 0 to 255, the gradient corresponds to the first derivation
of the gray-value progression. The red point in the search line profile indicates the edge posi-
tion.
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Line detector properties
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Figure 3.36: "Detecting" tab - Line detector properties

"Properties" parameter group (line detector)

Parameter Explanation
Type Type of the selected detector — "Line detector" in this case
Name Name of the detector. Can be changed at a later point in time.

Search lines

The number of search lines (default = 5 search lines) can be changed between 2 and
99. With increasing length and number of search lines, the evaluation time increases.
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Parameter

Explanation

Filter

Smoothing filter:

Is a one-dimensional Gaussian-like smoothing filter for suppressing statistical noise in
the image. Fine structures are wiped out when rough structures are preserved; edges
become fuzzy.

Bilateral filter:

Two one-dimensional filters are implemented one after the other. First a Gaussian filter
for suppressing statistical noise in the image. Then a filter for sharpening the image is
implemented, meaning edges get steeper transitions.

Adaptive filter:

Two one-dimensional filters are implemented one after the other — similar to the bilateral
filter. In addition, local histogram values are taken into consideration with the Gaussian
filter.

Search direction

e Forwards in the arrow direction (default)
e Backwards (arrow direction rotated by 180°)

Edge polarity

o All (rising and falling)
¢ Rising (intensity increases in the search direction: gray-value progression dark to light)
o Falling (intensity decreases in the search direction: gray-value progression light to dark)

Edge selection

e First edge in search direction (dependent on edge polarity)
e Strongest edge in search direction (dependent on edge polarity)
e Counting of all edges (depending on edge polarity)

Edge strength

Represents the rise or fall of an edge - depending on the edge polarity selected, with
regard to a defined standard edge width. The values are standardized and have a value
range of 0 to 100; the default value is 20.

Error detection /
outliers

The detection of errors and outliers of a linear object can be activated by clicking on the
check box. Errors and outliers are ignored in the default settings. If error detection is
activated, the error or outlier is automatically detected (default).

Error limit value
(manual)

By clicking the “Error limit value (manual)" check box, a limit value can be specified man-
ually (deviation from optimal line fit in %).

If the deviation of the edge position of a search line is larger than this limit value, this
edge position is ignored in the calculation of the line fit.

"Search lines" tab (line detector)

The profile of the search line is displayed as a function of the position, depending on the
selection of the gray value or the gradient (see figure 3.35, areas 2 and 3). The profile length
corresponds to the length of the search line and is standardized to 100 %.

The gray values cover the area from 0 to 255, the gradient corresponds to the first derivation
of the gray-value progression. The red point in the search line profile indicates the edge posi-

tion.

I'l 10

The buttons in the upper left part of the "Search lines" tab can be used to select the individual
search lines and display their profile
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Circle detector properties
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Figure 3.37: "Detecting" tab - Circle detector properties

"Properties" parameter group (circle detector)

Parameter Explanation
Type Type of the selected detector — "Circle detector" in this case
Name Name of the detector. Can be changed at a later point in time.

Search lines

The number of search lines (default: 5 search lines) can be selected between 3 and 99.
With increasing length or number of search lines, the evaluation time increases.
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Parameter

Explanation

Filter

Smoothing filter:

Is a one-dimensional Gaussian-like smoothing filter for suppressing statistical noise in
the image. Fine structures are wiped out when rough structures are preserved; edges
become fuzzy.

Bilateral filter:

Two one-dimensional filters are implemented one after the other. First a Gaussian filter
for suppressing statistical noise in the image. Then a filter for sharpening the image is
implemented, meaning edges get steeper transitions.

Adaptive filter:

Two one-dimensional filters are implemented one after the other — similar to the bilateral
filter. In addition, local histogram values are taken into consideration with the Gaussian
filter.

Search direction

- Forwards in the arrow direction (default)
- Backwards (arrow direction rotated by 180°)

Edge polarity

- All (rising and falling)
- Rising (intensity increases in the search direction: gray-value progression dark to light)
- Falling (intensity decreases in the search direction: gray-value progression light to dark)

Edge selection

- First edge in search direction (dependent on edge polarity)
- Strongest edge in search direction (dependent on edge polarity)

Edge strength

Represents the rise or fall of an edge - depending on the edge polarity selected, with
regard to a defined standard edge width. The values are standardized and have a value
range of 0 to 100; the default value is 20.

Error detection /
outliers

The detection of errors and outliers of a circular object can be activated by clicking on
the check box. Errors and outliers are ignored in the default settings.
If error detection is activated, the error or outlier is automatically detected (default).

Error limit value
(manual)

By clicking the "Error limit value (manual)" check box, a limit value can be specified man-
ually (deviation from optimal circle fit in %).

If the deviation of the edge position of a search line is larger than this limit value, this
edge position is ignored in the calculation of the optimal circle fit.

"Search lines" tab (circle detector)

The profile of the search line is displayed as a function of the position, depending on the
selection of the gray value or the gradient (see figure 3.35, areas 2 and 3). The profile length
corresponds to the length of the search line and is standardized to 100 %.

The gray values cover the area from 0 to 255, the gradient corresponds to the first derivation
of the gray-value progression. The red point in the search line profile indicates the edge posi-

tion.

I'l 10

The buttons in the upper left part of the "Search lines" tab can be used to select the individual
search lines and display their profile
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Vernier caliper detector properties
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Figure 3.38: "Detecting" tab - Vernier caliper detector properties

"Properties" parameter group (vernier caliper detector)

Parameter Explanation

Type Type of the selected detector — "Vernier caliper detector" in this case

Name Name of the detector. Can be changed at a later point in time.

Search lines The number of search lines (default = 5 search lines in opposite directions) can be
changed to between 2 and 99. With increasing length and number of search lines, the
evaluation time increases.
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Parameter

Explanation

Filter

Smoothing filter:

Is a one-dimensional Gaussian-like smoothing filter for suppressing statistical noise in
the image. Fine structures are wiped out when rough structures are preserved; edges
become fuzzy.

Bilateral filter:

Two one-dimensional filters are implemented one after the other. First a Gaussian filter
for suppressing statistical noise in the image. Then a filter for sharpening the image is
implemented, meaning edges get steeper transitions.

Adaptive filter:

Two one-dimensional filters are implemented one after the other — similar to the bilateral
filter. In addition, local histogram values are taken into consideration with the Gaussian
filter.

Search direction

e Forwards in the arrow direction (default)
e Backwards (arrow direction rotated by 180°)

Edge polarity

o All (rising and falling)
¢ Rising (intensity increases in the search direction: gray-value progression dark to light)
o Falling (intensity decreases in the search direction: gray-value progression light to dark)

Edge selection

e First edge in search direction (dependent on edge polarity)
e Strongest edge in search direction (dependent on edge polarity)
e Counting of all edges (depending on edge polarity)

Edge strength

Represents the rise or fall of an edge - depending on the edge polarity selected, with
regard to a defined standard edge width. The values are standardized and have a value
range of 0 to 100; the default value is 20.

"Search lines" tab (vernier caliper detector)

The profile of the search line is displayed as a function of the position, depending on the
selection of the gray value or the gradient (see figure 3.35, areas 2 and 3). The profile length
corresponds to the length of the search line and is standardized to 100 %.

The gray values cover the area from 0 to 255, the gradient corresponds to the first derivation
of the gray-value progression. The red point in the search line profile indicates the edge posi-

tion.

I'l 10

The buttons in the upper left part of the "Search lines" tab can be used to select the individual
search lines and display their profile
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Measuring tool: "Measuring" parameter group

In this tab, measurement regulations can be created with the detectors generated before;

this flexibility makes the tool very powerful.
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Figure 3.39: "Measuring" parameter of the measuring tool / supported measurement regulations
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The following measurement regulations are supported:
e Edge count
e Coordinate measurement
e Circle measurement
¢ distance measurement
* Two-point measurement
¢ Line measurement
e Two-line measurement
e Vernier caliper measurement

Measurement regulation properties

Edge count:
n This measurement regulation is based on a "Point detector" with the "Count
edges" edge selection.

Results:

Display of measurement results if a point detector from the "Available detectors" field is touched
with the mouse and (with the left mouse button held down) dragged into the "Selected detectors"
field. If the left mouse button is released, the "Number of edges found" result appears.

If the check box is activated, the measurement results can then be tested in the "Testing" tab.

Coordinate measurement:
X¥ This measurement regulation is based on a "Point detector", "Line detector”,
"Circle detector" or an upstream tool from the "Import" function.

Point index:
Acts on a "Point detector" with the "Count edges" edge selection and allows an edge position to
be selected if several edges are found.

Results:

Display of measurement results if a detector from the "Available detectors" field is touched with
the mouse and (with the left mouse button held down) dragged into the "Selected detectors" field.
If the left mouse button is released, the "X coordinate" and "Y coordinate" results appear.

If the coordinate system has been changed — it can be dragged, rotated and, depending on the
selected coordinate system regarding Y-orientation, can have another counting direction of the
Y-axis — the coordinate information may deviate from the default settings. Negative X and Y coor-
dinates are possible.

If a two-point calibration has been performed in the check program and the values have been
accepted, the values are displayed according to the new standard.
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Circle measurement:
This measurement regulation is based on a "Circle detector".

Results:

Display of measurement results if a circle detector from the "Available detectors" field is touched
with the mouse and (with the left mouse button held down) dragged into the "Selected detectors"
field. If the left mouse button is released, the "X center", "Y center", "Radius", "Minimum radius",
"Maximum radius" and "Deviation" (i.e. the difference between the maximum and minimum radius)
results appear.

If the coordinate system has been changed — it can be dragged, rotated and, depending on the
selected coordinate system regarding Y-orientation, can have another counting direction of the
Y-axis — the coordinate information may deviate from the default settings. Negative X and Y coor-
dinates are possible.

If a two-point calibration has been performed in the check program and the values have been
accepted, the values are displayed according to the new standard.

If the check box is activated, the measurement results can then be tested in the "Testing" tab.

Distance measurement:

This measurement regulation requires a "Line detector" (or, alternatively, two
points to define a line) as well as an additional detector from the "Point detector"
or "Circle detector" group or an upstream tool from the "Import function".

Results:

Display of measurement results if suitable detectors from the "Available detectors" field are touched
with the mouse and (with the left mouse button held down) dragged into the "Selected detectors"
field. If the left mouse button is released, the "X coordinate", "Y coordinate" and "Absolute distance"
results appear.

If the coordinate system has been changed — it can be dragged, rotated and, depending on the
selected coordinate system regarding Y-orientation, can have another counting direction of the
Y-axis — the coordinate information may deviate from the default settings. Negative X and Y coor-
dinates are possible.

If a two-point calibration has been performed in the check program and the values have been
accepted, the values are displayed according to the new standard.

If the check box is activated, the measurement results can then be tested in the "Testing" tab.

Leuze electronic
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Two-point measurement:

This measurement regulation requires two detectors from the "Point detector"
(edge position), "Line detector" (midpoint of the line), "Circle detector" (circle
center) group or an upstream tool from the "Import" function (area centroid).

Results:

Display of measurement results if suitable detectors from the "Available detectors" field are touched
with the mouse and (with the left mouse button held down) dragged into the "Selected detectors"
field. If the left mouse button is released, the "Midpoint X", "Midpoint Y", "AX change”, "AY
change", "Absolute distance" and "Angle o." (stretched from a straight line from point 1 in the direc-
tion of point 2) results appear.

If the coordinate system has been changed — it can be dragged, rotated and, depending on the
selected coordinate system regarding Y-orientation, can have another counting direction of the
Y-axis — the coordinate information may deviate from the default settings. Negative X and Y coor-
dinates are possible.

If a two-point calibration has been performed in the check program and the values have been
accepted, the values are displayed according to the new standard.

If the check box is activated, the measurement results can then be tested in the "Testing" tab.

Line measurement:
This measurement regulation requires a "Line detector".

Results:

Display of measurement results if a suitable line detector from the "Available detectors" field is
touched with the mouse and (with the left mouse button held down) dragged into the "Selected
detectors" field. If the left mouse button is released, the "Starting point X", "Starting point Y", "End-
point X", "Endpoint Y", "Midpoint X", "Midpoint Y", "Deviation" and "Angle o." (stretched from the
line from (starting) point 1 in the direction of (end) point 2) results appear. The starting point is
located in the direct vicinity of the "turning handle" for rotating the line detector; the "Deviation"
is a measure of the maximum straightness deviation of the measurement values from a "best-fit
line".

If the coordinate system has been changed — it can be dragged, rotated and, depending on the
selected coordinate system regarding Y-orientation, can have another counting direction of the
Y-axis — the coordinate information may deviate from the default settings. Negative X and Y coor-
dinates are possible.

If a two-point calibration has been performed in the check program and the values have been
accepted, the values are displayed according to the new standard.

If the check box is activated, the measurement results can then be tested in the "Testing" tab.
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Two-line measurement:

This measurement regulation requires two "Line detectors" or, alternatively, a
corresponding number of points to define lines (i.e. detectors from the "Point
detector", "Line detector" or "Circle detector" group or an upstream tool from the
"Import" function).

Results:

Display of measurement results if suitable detectors from the "Available detectors" field are touched
with the mouse and (with the left mouse button held down) dragged into the "Selected detectors"
field (when doing so, pay attention to the position in the "Selected detectors" field). If the left mouse
button is released, the "X coordinate”, "Y coordinate”, "Angle o." results and whether the lines are
"Parallel" or "Identical" appear.

If the coordinate system has been changed — it can be dragged, rotated and, depending on the
selected coordinate system regarding Y-orientation, can have another counting direction of the
Y-axis — the coordinate information may deviate from the default settings. Negative X and Y coor-
dinates are possible.

If a two-point calibration has been performed in the check program and the values have been
accepted, the values are displayed according to the new standard.

If the check box is activated, the measurement results can then be tested in the "Testing" tab.

Vernier caliper measurement:

This measurement regulation is based on a "Vernier caliper detector".

Results:

Display of measurement results if a vernier caliper detector from the "Available detectors" field is
touched with the mouse and (with the left mouse button held down) dragged into the "Selected
detectors" field. If the left mouse button is released, the "Distance" (i.e. the distance between the
edges found of the scan lines going in the opposite direction) result appears.

If the check box is activated, the measurement results can then be tested in the "Testing" tab.

Leuze electronic
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Measuring tool: "Testing" parameter group
You will find all measurement results of the previously defined measurement regulations
here for which the "Test" check box was activated.

General Detecting Mezsuring Testing
Evaluation A
NAME MINIMUM MAXIMUM ACTUAL
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Abstand [rm] 84,0005 86,0005 84,923
Meas_Two_Line_2 . o S
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e 0,000 360,000 307,682
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Figure 3.40: "Testing" parameter of the measuring tool

You can define a lower tolerance limit "MINIMUM" and an upper tolerance limit "MAXIMUM"
here for each measurement result that is to be tested.

If the current measurement result is within these tolerance limits, it is displayed in green in
the "ACTUAL" column. If outside of these limits, it is displayed in red.
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3.3.2.7 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.
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Figure 3.41:  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.

RS232 File FTP Process Display Digital 110
Output activated One message per line  Separator character Atendas well

Ethernet RS232 File “ Frocsss Display Digital 110

‘ Output activated Break aftereachline  Separalor characler Atendas well

Figure 3.42: 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 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 RS 232 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, code or measuring tool is selected in the following, you have much more exten-
sive selection and input options.

{ Header iv| Header

Tool header input line

Tool: myBLOB
Teol: myMEASUREMENT
Trailer

Date Tool selection

3
e

text Text

1%  Special characters

Figure 3.43: Tool selection for the output
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The selection contains:
e General header
¢ All tools except for image acquisition, calibration and output
e General trailer

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, code or measuring tool:

* Parameters entered in the "Tool header" and "Tool trailer" lines are output once.

* Parameters entered in the "Output for tool result ..." lines are cyclically output in a
dynamically created list.

e These input lines are passed through once for each valid BLOB, each read code or
each valid measurement. As a result, a table with various parameters for multiple
BLOBSs, codes or measurements 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, each measurement in the measuring tool). If no result is returned, i.e.
not a single BLOB was found, not a single code read or not a valid measurement made, 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)!
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Figure 3.44: Options for outputting the tool results

The list of output functions contains the following elements:

General functions

)
<

text

%

prg

#o

#e

Time:

Time of the check-program evaluation in "hh:mm:ss" or "h:mm:ss" format.
Date:

Date of the check-program evaluation in "YYYY-MM-DD" or
"YYYY/MM/DD" or "DD.MM.YYYY" format.

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 1

tool

type

L#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: O

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: O

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: O

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.
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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.

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

For the Area, Height, Width, Center X, Center Y, Major axis, Minor axis, Perimeter and Total
area functions, the following applies:

If a two-point calibration is performed, other values are possible for the MINIMUM and
MAXIMUM.

Also applicable for the Center X and Center Y functions:

If the coordinate system has been changed - it can be dragged, rotated and, depending
on the selected coordinate system regarding Y-orientation, can have another counting
direction of the Y-axis — the coordinate information may deviate from the default settings.
Negative X and Y coordinates are also possible.
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Code-tool-specific functions 1)

tool

type

TYPE
Hm

T
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

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~NOON—=+O

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.
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Code content:
All decoded characters of the read code.

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

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 - 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 = 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.
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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.

Overall quality 1D:

The individual results are summarized and classified here. The overall quality corre-
sponds 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 - Rrﬁin

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.
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Overall quality 2D:

The individual results are summarized and classified here. The overall quality corre-
sponds 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.

Applicable for the Center X and Center Y functions:

If a two-point calibration is performed, other values are possible for the MINIMUM and
MAXIMUM.

If the coordinate system has been changed - it can be dragged, rotated and, depending
on the selected coordinate system regarding Y-orientation, can have another counting
direction of the Y-axis — the coordinate information may deviate from the default settings.
Negative X and Y coordinates are also possible.
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Measuring-tool-specific functions 1)

tool

type

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

Edge count number:

Number of found edges for a tool.

Min: 0

Max: 893

Only if the number of edges found is in the range between MINIMUM and

MAXIMUM in the "Testing" tab is the tool result OK (green LED in the tool list).

Coordinate measurement Point 1 X:

X coordinate of the found edge or position.

Min: 0

Max: 752 (for values within the image field; depending on the type of measurement,

calculated values may reach up to 4512)

Depending on the used detector, the coordinate has the following meaning:

"Point detector" X coordinate of the edge position of the point detector on the
search line.
If "Counting all edges" was selected in "Point detector" in the
"Detecting" tab under edge selection, one of the found edges
can be selected with "Point index" in the "Measuring" tab.

"Line detector" X coordinate of the center point of the line detector in the
direction of the search lines.

"Circle detector" X coordinate of the circle center point of the circle detector.

"Import function" X coordinate of the area centroid of the import function from
the BLOB analysis or code tool.

Only if the X coordinate is in the range between MINIMUM and MAXIMUM in the

"Testing" tab is the tool result OK (green LED in the tool list).
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Coordinate measurement Point 1 Y:
Y coordinate of the found edge or position.

Min: 0

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4240)

Depending on the used detector, the coordinate has the following meaning:

"Point detector" Y coordinate of the edge position of the point detector on the
search line.

If "Counting all edges" was selected in "Point detector" in the
"Detecting" tab under edge selection, one of the found edges
can be selected with "Point index" in the "Measuring" tab.

"Line detector" Y coordinate of the center point of the line detector in the
direction of the search lines.

"Circle detector" Y coordinate of the circle center point of the circle detector.

“Import function" Y coordinate of the area centroid of the import function from
the BLOB analysis or code tool.

Only if the Y coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Circle measurement Point 1 X:

X coordinate of the circle center point.

Min: 0

Max: 752 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4512)

Only if the X coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Circle measurement Point 1Y:

Y coordinate of the circle center point.

Min: 0

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4240)

Only if the Y coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Circle measurement Radius:

Average radius of the ascertained circle.

Min: 0

Max: 446 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the mean radius is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).
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Circle measurement Min. radius:

Minimum radius of the ascertained circle.

Min: O

Max: 446 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the minimum radius is in the range between MINIMUM and MAXIMUM in
the "Testing" tab is the tool result OK (green LED in the tool list).

Circle measurement Max. radius:

Maximum radius of the ascertained circle.

Min: O

Max: 446 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the maximum radius is in the range between MINIMUM and MAXIMUM in
the "Testing" tab is the tool result OK (green LED in the tool list).

Circle measurement Deviation:

Difference between maximum and minimum radius of the ascertained circle.
Min: O

Max: 446 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the deviation is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Distance measurement Point 1 X:

X coordinate of the intersection point of a line and a point detector.

Min: O

Max: 752 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4512)

Only if the X coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Distance measurement Point 1 Y:

Y coordinate of the intersection point of a line and a point detector.

Min: 0

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4240)

Only if the Y coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Distance measurement Vertical distance:

Absolute distance between a line and a point detector.

Min: 0

Max: 892 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the vertical distance is in the range between MINIMUM and MAXIMUM in
the "Testing" tab is the tool result OK (green LED in the tool list).
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Two-point measurement Midpoint X:

X coordinate of the center point of a path between two points.

Min: 0

Max: 752 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4512)

Only if midpoint X is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Two-point measurement Midpoint Y:

Y coordinate of the center point of a path between two points.

Min: 0

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4240)

Only if midpoint Y is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Two-point measurement AX change:

Distance between two points in X-direction.

Min: 0

Max: 752 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the AX change is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Two-point measurement AY change:

Distance between two points in Y-direction.

Min: 0

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the AY change is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Two-point measurement Absolute distance:

Vectorial (or Euclidean) distance between two points.

Min: 0

Max: 892 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the absolute distance is in the range between MINIMUM and MAXIMUM in
the "Testing" tab is the tool result OK (green LED in the tool list).

Two-point measurement Angle o

Angle o between the straight line from point 1 to point 2 and the horizontal axis.
Min: 0°

Max: 360°

Only if the angle is in the range between MINIMUM and MAXIMUM in the "Testing"
tab is the tool result OK (green LED in the tool list).
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Line measurement Point 1 X:

X coordinate of the starting point of the line detector.

Min: O

Max: 752 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4512)

Only if the X coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Line measurement Point 1 Y:

Y coordinate of the starting point of the line detector.

Min: O

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4240)

Only if the Y coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Line measurement Point 2 X:

X coordinate of the endpoint of the line detector.

Min: O

Max: 752 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4512)

Only if the X coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Line measurement Point 2 Y:

Y coordinate of the endpoint of the line detector.

Min: O

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4240)

Only if the Y coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Line measurement Midpoint X:

X coordinate of the center point of the line detector.

Min: 0

Max: 752 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4512)

Only if the X coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Line measurement Midpoint Y:

Y coordinate of the center point of the line detector.

Min: 0

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4240)

Only if the Y coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).
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Line measurement Deviation:

A measure of the maximum straightness deviation of the measurement values from
a "best-fit line".

Min: 0

Max: 892 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the deviation is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Line measurement Angle o

Angle o between the straight line from (starting) point 1 to (end) point 2 and the
horizontal axis.

Min: 0°

Max: 360°

Only if the angle is in the range between MINIMUM and MAXIMUM in the "Testing"
tab is the tool result OK (green LED in the tool list).

Two-line measurement Point 1 X:

X coordinate of the intersection point of two lines.

Min: O

Max: 752 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4512)

Only if the X coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Two-line measurement Point 1 Y:

Y coordinate of the intersection point of two lines.

Min: O

Max: 480 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 4240)

Only if the Y coordinate is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

Two-line measurement Angle o:

Angle of intersection of two lines, taking into account the line orientation (always
from the starting point to the end point, angle from the first line to the second line).

Min: 0°
Max: 360°

Only if the angle is in the range between MINIMUM and MAXIMUM in the "Testing"
tab is the tool result OK (green LED in the tool list).
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Two-line measurement Parallel:

Indicates whether two lines are parallel to one another.

Notice: No test is available for this information!

Two-line measurement Identical:

Indicates whether two lines are identical in position.

Notice: No test is available for this information!

Vernier caliper measurement Distance:

Distance between the found edges of the opposing scan lines of the vernier caliper
detector.

Min: 0

Max: 892 (for values within the image field; depending on the type of measurement,
calculated values may reach up to 10636)

Only if the distance is in the range between MINIMUM and MAXIMUM in the
"Testing" tab is the tool result OK (green LED in the tool list).

For functions

- Point 1 X, Point 1Y, Point 2 X, Point 2 Y, Midpoint X, Midpoint Y

- Radius, Min. radius, Max. radius, Deviation, AX change, AY change,
- Absolute distance, Vernier caliper distance

the following applies:

If a two-point calibration is performed, other values are possible for the MINIMUM and
MAXIMUM.

For functions
- Point 1 X, Point 1Y, Point 2 X, Point 2 Y, Midpoint X, Midpoint Y

the following applies as well:

If the coordinate system has been changed - it can be dragged, rotated and, depending
on the selected coordinate system regarding Y-orientation, can have another counting
direction of the Y-axis — the coordinate information may deviate from the default settings.
Negative X and Y coordinates are also possible.
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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.

Tool: Teol_Code +  Tool_Code - Tool header

tool  Tool name Qutput for tool result OK or NOK

> Byta
type Tooltype ‘ |:|

I#a  Total number &

— = Byte
L U=zl e Ohtput for ool result NOK One-time MOK cutput
EH#o  Numberofcodes 0
TIPE = o.n
iy Gedstepe - Byle
Tool_Code - Too Mrailer

i Center X

X

¥ CenterY

# Anale

u"”"lﬂ Code length

""”l"” Code content

Length : Alignment (T Left @ Right

3en
- Number of bars U charaster

Figure 3.45: Defining characteristics of the active function element
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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
* If necessary, permanently save the settings in the flash memory of the LSIS 4xxi with
the & button

Notice!

Notice about deleting icons:

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

webContly o sororcocpie

N B R e e W Configuring the
erocravs [yl oevee Ethernet output
o] o g & Continus - - & -

LIS d62itasw1 & Leuze electronic

TOOL CONFIGURATION [ PROGRAM: BLOB-ANALYSE * |
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DESCRIPTION

u - 1@ s

556 Piinena HOSTIG) o

Figure 3.46: Configuring process data output: Ethernet
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Figure 3.47: Configuring process data output: RS 232
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Figure 3.48: Configuring process data output: file
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e N e B W s """ Configuring the FTP output
LY - - & @- Note that, in addition
TooL CONFIURATIN {PRORAM:BL0B-ANALYSE | to the log file, you can also
)E e = - configure the transfer of
: images

[T — NESTINp GUTdp FTP<  @2013 Lo clecron Grbi R Ca.KG.

Ethernet RS232 File “ Pracess Display Digital 160
Activate image [ | With test result NOK
transter B m With test result OK.
Image name default YYYY-MM-0D_hh-rnmess-xooccbmp
@ With time stamp
I fil
maas ting In ring buffer
File name default nnnnnn.dat
Max. file size 10K [kb]
Max. no, 1014
Figure 3.49: Configuring process data output: FTP
Parameter Explanation
Image(s)

Activate image transfer | Determination of whether images — in *.bmp format - with "test result OK" and/or "test result NOK" 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")
e which is supplemented by a running number (option "in ring buffer")

Image filing

e With time stamp: name of the saved image =

basis name + "_" + YYYY-MM-DD_hh-mm-ss-[ms][ms][ms] + ".bmp"
¢ Inring buffer: name of the saved image =

basis name + "_" + running number + ".bmp"

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.
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Parameter Explanation

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).
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Figure 3.50:  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)!

& Leuze electronic

the sensor poople

LSIS 462/ MA3-W1

webConfig
orcons [l oce
B o & @ B Gontinious - & - @
TOOL CONFIGURATION [ PROGRAM: CODE-READER * |
ﬁ Tool type: Output
o | Az e e o (T
e Tool ouput
Port  Omode  Function Tool S~—"
4 utput Ready DESCRIPTION
B Output Programmable 1 No output Rl
[aasiie Tool_Code - Tool result
Passive <gl_Code - Symbol contrast 2D
TooT Dyl
i - Tool_Code -
Tool_Code - Overal
Tool_Code - S
Tool_Code - Minimum edge contrast
Tool_Code - Minimum reflection
Tool_Code - Modulation
Tool_Code - Defects
Tool_Code - Decodability
Tool_Code - Overall quality 1D
Tool_Code - Code comparison result
=
X
Toottre Tootrame Repostinrgcorecton Sate Tme
[re— P ° w0
Code Tool_Code El 55
Output Tool_Output .
Q 7 o [Flanning enginesr] HOSTINQp  OUTXp FTPXp  ©2013 Lewe electronic GmbH & Co. KG.
Figure 3.51:  Configuring programmable outputs
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3.3.3
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"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.
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Figure 3.52: "Configuration" module, "Device" tab

Notice!

.II.. A pencil icon in the status bar alerts you of any unsaved changes to the device parameters.

Leuze electronic LSIS 4xxi webConfig software description 113



& Leuze electronic

Buttons
The button bar contains the following elements:

&

e o &

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.
"1/0 Port" parameter group
Parameter Explanation
Port Number of the selected digital input/output.
1/0 mode Possible functions of the digital ports:
Passive
Input
Output
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Parameter

Explanation

Function

O  Notice!
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 an image acquisition

Reading gate start/stop

Trigger input for a reading gate control

Reading gate start

Trigger input for opening the reading gate

Reading gate stop

Trigger input for closing the reading gate

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 input during a running check, the changeover to the new check
program does not take place until after the running check has ended. The maximum number of externally
selectable programs is 64 (via 6 bit).

In this context, the debounce times assigned to the input signals are to be observed. For further information,
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 0K/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 can be assigned to an individual result from image processing tools.

External flash

Trigger pulse for switchable external illumination or external flash module; pulse duration corresponds to
exposure time.

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 65535 can be entered. If a value that is too large is entered, "65535" 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 65535 can be entered. If
a value that is too large is entered, "65535" is displayed.

Debounce
time [ms]

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

Minimum pulse length of an input signal; shorter pulses (induced by electromagnetic interference) are
ignored. Only values between 0 and 1000 can be entered. If a value that is too large is entered, "1000" is
displayed.

Leuze electronic
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Parameter Explanation

Inverted For outputs: Signal is inverted
For trigger: Input responds to falling edge

Additional information on the functions of the digital I/Os
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 O, the "Program selection”
signal is activated no sooner than after the set debounce time t1 + 5ms has elapsed,
i.e. the "Program change" signal cannot be set before this time. However, this, too, is
not active until after debounce time t2 has elapsed.
Thus, the minimum pulse length of the program selection signals = 5ms + t1 + t2
While the new check program is being loaded, an inactive "Ready" indicates that no trigger
signals can be processed.

Program selection I t1 5ms:

Program change I t2
Ready I t3 I

t1/t2 = debounce time
13 = 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 anal-
ysis settings, is loaded and the motor-driven focus moves to the check-program-specific
position.
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If two or more programs have the same focus setting (e.g., 100mm), a change between these
programs typically takes between 50ms and 100ms; no reference movement then occurs.

For the following reasons, the automatic check program change is intended only for lot
changes, and not constantly during the process:
* The stepping motor for moving the objective is designed for max. 10,000 movement
cycles
e During every tenth movement, the stepping motor also passes over a reference posi-
tion for synchronization if the focus position between the programs that are being
changed between is not the same. During the process, this would result in a consid-
erably 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 corre-
sponding delay / sets the affected outputs with a corresponding delay.

For "Pulse duration not equal to static", the corresponding outputs are reset after the corre-
sponding time.

The "Device error" output remains pending statically.

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

t1 = shutter time
t2 = execution time of check program
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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.

To implement the application where the "+" character starts the reading gate control, the
"Command-controlled reading gate" check box must be activated.

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 di