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COMPLIANCE

For installation, use and maintenance it is not necessary to open the reader.

Only connect Ethernet and dataport connections to a network which has routing only within
the plant or building and no routing outside the plant or building.

CE COMPLIANCE

Warning: This is a Class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

FCC COMPLIANCE

Modifications or changes to this equipment without the expressed written approval of
Datalogic could void the authority to use the equipment.

This device complies with PART 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device must
accept any interference received, including interference which may cause undesired
operation.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Vi



GENERAL VIEW

Reset Button

DataVS2

LED 1

Lonnettor X2

LED DESCRIPTION

Figure A

LED A

Connettor X1

The following system operation LEDs are available on the sensor housing:

LED Number Description Working Color
LED 1 Power connection Green

LED 2 Digital output 1 Orange

LED 3 Digital output 2 Orange

LED 4 Network connection Green

Vii
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1 GENERAL INFORMATION

1.1 GENERAL DESCRIPTION

The DataVS2 of Datalogic S.p.A. is an easy-to-use vision sensor offering advanced
inspection features that make it suitable for a broad range of applications (such as quality
control on manufacturing lines or automated material handling, just to name a few).

Basically, it compares a digital image acquired at a certain instant (the "target image") with a
stored reference image (the "master image").

Once the sensor is connected to a Personal Computer and configured using the supplied
software, it offers stand-alone (i.e. fully independent) operation. Digital outputs only operate
in the stand-alone mode and are disabled during the configuration process or in off-line
operation.

1.2 COMPONENTS

The DataVS2 system includes:
e sensor body with lens and incorporated illuminator;
e configuration software.
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2 INSTALLATION

2.1 MOUNTING

IS '__@T,Ii:';

|
|I !

— —
| I|‘ VI —
11 A

The sensor can be mounted with an angle of 5-7° degrees with respect to the vertical axis of
the object; in order to avoid strong reflections from the object.

If a 360° Geometric Pattern Match Tool is included in the Inspection performed by the
sensor, we recommend to mount the sensor with a 0° angle with respect to the vertical axis
of the object. Please refer to par. 5.3.5. for further explanations regarding the 360° Geometric
Pattern Match.

The sensor must be mounted the closest possible to the object, but always respecting the
minimum working distance of 50 mm.

Please consider the following points before choosing the working distance: first of all the size
of the Field of View (FOV) enhances with the working distance (WD) (see chapter 4.4 for
details). Thus you will need to choose a larger WD to get a larger FOV. But the larger the
FOV the lower the resolution of the image. Please note that the working distance should be
set in order that the camera can detect the characteristics of the object to recognize with as
much clarity as possible. Additionally, the longer the working distance the more susceptible
the camera becomes to ambient light. We recommend the use of additional lighting for
distances greater than 300 mm to reduce the influence of ambient light.

Avoid spilling fluids on the device and make sure it is not exposed to strong vibration.
Do not mount the sensor at a position where the object is exposed to direct sun light or

strong ambient light.

To mount the sensor you need four M4 x 6mm screws. The following image shows the
mechanical mounting of the sensor using of the mounting kit (see Chapter 15):
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2.2 OPERATING DISTANCES

Working Distance (WD) is the distance from the optical surface of the sensor to the object.
The Field Of View (FOV) is the area visible to the sensor at a certain working distance.
Normally the size of the FOV increases with the working distance.

g:{::lge DataVS2-12-DE-OBJ / DataVS2-08-DE-OBJ/ DataVS2-06-DE-OBJ/ DataVS2-16-DE-OBJ
(mm) AOR/ID / PRO AOR/ID / PRO AOR/ID / PRO / AOR /D / PRO
50 16 x 12 24 x 18 34 x 25 -

80 26 x 19 38 x 29 54 x 41 -

110 35 x 26 53 x 40 73 x 55 -

140 45 x 34 67 x 50 95 x 71 -

170 54 x 41 82 x 61 115 x 86 ;

200 64 x 48 196 x 72 136 x 102 48 x 36

300 96 x 72 144 x 108 200 x 150 72 x 54

400 128 x 96 192 x 144 270 x 203 96 x 72

500 160 x 120 240 x 180 338 x 253 120 x 90

600 192 x 144 288 x 216 405 x 304 144 x 108
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2.3 FOCUSING RING

In order to focus the area detected by the sensor you should use the transparent focusing
ring on the front side of the sensor.

Referring to the following picture, you must rotate clockwise the focusing ring in order to
focus more distant points; you must rotate anticlockwise the focusing ring in order to focus
less distant points.

Focus ring

2.4 ELECTRICAL CONNECTIONS

The sensor has two M12 connectors, X1 and X2 (see paragraphs below).

Connect power supply to port X1. To use the sensor without integrating it in the machine
environment, you only need to connect PIN2 of Connector X1 to 24 V DC and PIN7 of the
connector X1 to Ground.

Connector X2 must be connected to an Ethernet 100 Mb port of your PC for sensor
configuration through the DataVS2 Graphic User Interface. We recommend to use a
“crossed Ethernet cable” for direct connections between the PC and the sensor; a common
uncrossed Ethernet cable”, to connect the PC and sensor using the LAN.

To ensure proper operation, never exceed device ratings (see Chapter 12 for a complete
list).

@ It is not permitted to disconnect the cable at the connector Power Supply and
I/O while it is under power.
NOTE
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241

PIN

N~ W N=

X1 Connector (M12 8-pin): Power Supply and I/O

Description

DataVS2 OBJ / AOR
Digital INPUT

24V DC

Strobe for external illuminator /
OUTPUT 4

OUTPUT 1

OUTPUT 2

OUTPUT 3

GND

External trigger (INPUT)

DataVS2 ID / PRO

RS-232 Rx

24V DC

Strobe for external illuminator /
OUTPUT 4

OUTPUT 1

OUTPUT 2

RS-232 Tx

GND

External trigger (INPUT)

24.2 X2 Connector (M12 4-pin): Ethernet Connectivity

PIN

AWON -~

4

1
Description
Rx+
Tx+
Rx-
Tx-

3

Wire color
White/Orange
White/Green
Orange
Green

Wire color

White
Brown

Green

Yellow
Gray
Pink
Blue
Red
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2.5 GRAPHIC USER INTERFACE INSTALLATION AND START-UP

The supplied DataVS2 Graphic User Interface needs to be installed on your PC to configure
the sensor.

2.5.1 Minimum System Requirements

Make sure your personal computer meets the following minimum requirements to ensure
proper interfacing with the system:

Component Recommended Minimum

Processor(s) Pentium 4 Pentium 4
Windows XP Window XP

Operating System Window Vista Window Vista
Windows 7 (32 bit) Windows 7 (32 bit)

Clock frequency >=3 GHz >=2 GHz

RAM 2GB 1GB

Free hard drive space 70 MB 70 MB

Monitor resolution 1280x768 1024x768

Besides the components listed in the table above, your PC must be equipped with the
following hardware and software drivers:

e CD-ROM drive

e Installed Ethernet network card and installed driver

¢ One free 100 Mbps Ethernet port

To install and run the DataVS2 Graphic User Interface on Windows XP /
Vista / 7 operating systems you need an User Account with Administrator
NOTE rights.
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2.5.2 DataVS2 Graphic User Interface Installation

We recommend closing any programs that are currently running. Then, follow the steps listed

below:
1. Insert the supplied CD-ROM into the personal computer drive. After a few seconds,
the startup screen is displayed automatically (see picture below).

SOATALOGIC.

DATALDGIC AUTOMATION

[@Dpatavs2. ﬁg—

The easy way to machine vision

If the screen does not appear, launch the installation program manually.
Select "Run..." from the START menu and type "X:\setup.exe", where "X" is
the letter associated with the CD-ROM drive in your system.

NOTE

2. Select "Install DataVS2 GUI" to start software upload to your hard disk and then
simply follow the on-screen instructions.

3. Restart the system to complete installation.

4. After installation, the DataVS2 GUI software can be accessed from the menu
Start->Programs—->Datalogic>DataVS2.

5. To access the directory containing the configurations and inspections created using
DataVS2 GUI, follow the menu path:
Start->Programs-> Datalogic>DataVS2->DataVS2 User Documents.
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3 SENSOR SETUP

3.1 GENERAL OVERVIEW

The DataVS2 is a sensor acquired images from an object. These images are checked by the
means of so called “Vision Controls” and compared with a reference image taken from a
reference object. With the “Vision Controls” you can check certain attributes like the contrast
between the object surface and the background or the object dimensions.

The DataVS2 Graphic User Interface is necessary for sensor adjustment and configuration. It
visualizaes the images acquired by the sensor and to setup inspections. You can always
download the most current version of the DataVS2 Graphic User Interface from the following
link: www.automation.datalogic.com.

The figure below gives you an overview of the DataVS2 Graphic User Interface and shows
all the sections present.

! atpogc Data¥s Graphic ser efpoce | | | ___[LI-K|

Fle  Swsor  Options  Heb

3| DataVS2lrspectic =l - s 1T 4 L D- @B e
Datalogic Easy Graphic User Interface - 3 Setup Steps Control Panel
Image Setup Teach Run S

Sebuck Lac st , “ Erightrass Tool Parsmaters
® Off Lne On Line NOMNE v Fun Sattings

} Sebeen & task Saiea Cacanl / = \ Nome Erightreast o G
o Irespection v i enghiress v
Shape | EMpse >
R
St Reforscs Imuon ( Cutput Setip -
Brightness Score
Expected 0% 0% 100%
i
Calcuiated I 1% i
Expected
max 3

Brightness
Brightness Cont: sodates the ader s brghtness

L
FASFTSARE ENE
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3.2 COMMUNICATING WITH THE SENSOR

Communication with the sensor occurs via the Ethernet network.
Two types of connection are possible:

o direct connection: personal computer is connected directly to device using a "cross
cable".

e Through LAN: use common network (non-cross) cables normally used to connect
devices to routing hubs.

@ This network architecture is denominated "star" configuration because all
network cables are connected to a central HUB.
NOTE

It is essential that the IP addresses of the personal computer and the device are compatible.

The Graphic User Interface offers a discovery feature that automatically searches and
locates any sensors in the network and displays their IP address and Subnet Mask
information. After selecting the desired sensor, you can set inspection settings (see the
following paragraph).
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3.2.1 Check PC Network Settings

To successfully set up a communication, the IP addresses of the personal computer are
compatible with those of the sensor

Before running the following instructions, please verify that the user logged
in has administrator rights. If this is not the case, please contact your local IT

NOTE manager for assistance.

If you use a direct connection:
1. From menu START select Control Panel - Network Connections - LAN
Connections;
2. Press the right mouse button and select Properties (as shown below);

"= Network Connections |Z| |§|E|

Fle Edit ‘iew Favorites Tools  Adval -;f

O Back = </ lﬂ: /- ) Search

»

Address |\@, Mebwork Connections V| E (]
LAN or High-Speed Internet

Bridge Connections

Create Shortouk

Rename

3. Select Internet Protocol (TCP/IP) then click on the Properties button (as shown
below);

-L Local frea Connection Properties

General | Authentication | Advanced

Connect using:

‘ B8 3Com 3C918 Integrated Fast Etherne |

This cormection uses the following items:

% Client for Microsoft Networks

O .@ File: and Printer Sharing for Microsoft Networks
O .@ (o5 Packet Scheduler

i [nternet Protocol [TCPAAF)

Intal.

[Drezcription

Tranzmigsion Contral Protocal/ntermet Pratocal. The default
wide area netwark protocal that provides communication
acrosz diverse interconnected networks.

Show icon in notification area when connected
Motify me when this connection has limited or no connectivity

oK ] ’ Cancel

10
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4. Select Use the following IP Address option;
5. Enter the following:

e |P ADDRESS: 172.27.101.1;

¢ SUBNET MASK: 255.255.0.0;

@ No entries for Default Gateway or Use the following DNS Server Address
are necessary.

NOTE

6. Click on OK to close the TCP/IP properties dialog; then click on OK at the LAN
Properties dialog.

If you are connected to the sensor through a routing device you should first verify if the
network hosts a DHCP server.
e If the network hosts a DHCP Server
1. From menu START select Control Panel - Network Connections - LAN
Connections;
2. Press the right mouse button and select Properties;
3. Select Internet Protocol (TCP/IP) then click on Properties button again;
4. Finally select Obtain an IP Address automatically (as shown below).

Internet Protocol (TCP/IP) Properties @@

General | Alkemate Configuration

“ou can get IP settings aszigned automatically if your network supports
thiz capability. Otherwize, pou need tao azk pour netwark, administrator for
the appropriate |P settings.

@btain an IF addiess automaticall

() Use the following IP address:

(%) Obtain OMS server address automatically
() Use the following DMS server addresses:

[ 0k ” Cancel l

Depending on the settings of your PC the current status of the network connection is shown
in the task bar. Please wait until the network connection is established before connecting
your sensor.

e If the network doesn’t host a DHCP Server:
1. Please contact your local IT manager for assigning an IP Address to your PC;
2. Follow the instructions for direct connection configuration.

11
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3.2.2 Set up Communication

To setup a communication between sensor and the DataVS2 GUI please follow this list of
instructions:

1. Connect PIN2 of Connector X1 to 24 V DC; connect PIN 7 of Connector X1 to
Ground (see Chapter 2 for electrical connection description).
Disconnect any Ethernet cable connected to your PC
Connect Connector X2 to Ethernet 100 port of the PC
Start the DataVS2 Graphic User Interface
Select in STEP1: “Online”, then “Find sensor” (see picture below). The software now
shows all found sensors at the right side of the screen, in the CONTROL PANEL.
Select which sensor on the network to connect to in order to establish
communication.

Sl A

* Datalogic Data¥52 Graphic User, Interface
File

Sensor  Options  Help

L loizd oo o A F B RS Ea Do

Datalogic Easy Graphic User Interface - 3 Setup Steps Control Panel

Teach Run

Image Setup
Select Locator

@ offtine @ onLire NONE Run Settings

Salact 2 task

Select Control

Set Reference Image Output Setup

— Image Panel
Buffer

3

® Offine

/‘ ) Find sensor
) Connect to 172,27.101.208

Cancel

Inspection Explorer Help
v Show Al

Introduction

@ whatis the DataVs2 and what is the DataVs26UI
software for?

@ where do 1 find the operation manual?

Step 1: Image Setup

@ yhatis the difference between Off Line and On
Line?

@ How can T change the [P-Adress of the sensor?
@ vihatis a Task?

@ yihatis a Reference Image?

i Datalogic DataV52 Graphic User Interface

File Sensor Options Help

Datalogic Easy Graphic rface - 3 Setup Steps

Image Setup ;’eeba:‘cm Run
2 Sensor Discover
Moffine @ onLine NONE V5M Settings R i Nome
Selectatesk = Test 172.27.101.24 Datavs2_12mm B}
aun 17227101249 svs2_bvi Bob B} [
Set Reference Image: Output Setup 2ora0L02 |ve_parc 80
17227101109 BVS_Luca_ID B o

Image
Buffer

" And ) configure ) ¢ Connect

Inspection Explorer
< show Al 4

Introduction
@ uhat is the Datavs2 and whatis the DataVs2GUL
software for?

@ here do I find the operation manual?

Step 1: Image Setup
@ ihat s the difference between Off Line and on
Line?

(@ How can 1 change the [P-Adress of the sensor?
@ ihatis 2 Task?

@ ihatis 2 Reference Image?

6. Click on the “Connect” button and the software will try to establish a connection with
the sensor: if success, a message will appear, displaying the currently connected
sensor Model Type and the related Firmware version.
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Connecting ko sensor
IP Number: 172.27.101.25
Subnek Mask: 255,255.0.0 Conneckad!!

! : ‘erifving Firmware version, .., Succeed!!

Successiully connecked ko sensor wersion:
PROFESSIONAL
Current Firmware on Sensor: 5T2,4.0,00,Betazl

EENEREEEREEEEEEE 1

“ Close

You have successfully established communication and may proceed to setting your

inspection.

“Find sensor” is a discovery feature that automatically searches and locates
any sensors in the network and displays their IP addresses and Subnet
Mask information. It is based on Broadcast protocol and can work only inside
NOTE a Local Area Network

3.2.3 Set up Sensor IP-Address

As a default all sensors have this IP-Address: 172.27.101.208. The DataVS2 Graphic User

Interface allows to set up an individual IP-Address for every sensor. Please follow these
steps if you want to change the IP-Address:

1. Connect to the sensor as described in the paragraph above.

2. Select the menu Sensor from the menu bar and select the entry Settings. The

DataVS2 GUI will open a dialog displaying different Tabs for Sensor Parameters

configuration. Select the Network Settings Tab:

Sensor Settings @

Mebwark Sethings | Memary Status | Firmware Update | General Settings

Current configuration Desired configurakion

Sensar Marne
Datavsz

MAC Address
00:50:c2:32:05:cd

IP Address
172 27 101 199

Subnet Mask
255 255 u] 1]

Sensar Mamne
Dataysz

(20 characters at most)

@ DHCP disabled ) DHCP enabled

IP Address

17212 zzi2||| 10112 | 1992
Subnet Mask

755 & || 285 & 04 04

-

I N

Suggested IP

r

Apply Changes

On the left side of the Network Settings Tab you will see the current sensor

configuration:

e The current name of the sensor which can be 20 characters long

e The current IP-Address of the sensor
e The current Subnet Mask

13
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The right side of the Network Settings Tab will allow you to change the Name, the IP-
Address and the Subnet Mask of the sensor.

Please consider the following notes:

The name can have only 20 characters. All characters shall be plain ASCII.

Option “DHCP enabled” will launch the DHCP client process running on your
sensor. After power off and restart the sensor IP-Address will automatically be
configured by the DHCP Server process running on your LAN.

If your LAN doesn’t host a DHCP server process or if you want to assign the
sensor a static IP-Address, please choose the option “DHCP disabled” and insert
a valid IP-Address and Subnet Mask. You may also press button “Suggested IP”:
the DataVS2 GUI will suggest you a valid IP-Address for the sensor.

The new IP-Address shall differ from those your PC is currently using. Otherwise
the sensor cannot be connected any more with the PC.

The new IP-Address shall not be set to “0.0.0.0”. Otherwise communication with
the sensor will be impossible.

The new Subnet Mask shall not be set to “0.0.0.0”. Otherwise communication with
the sensor will be impossible.

The new IP-Address shall not be set to 127.0.0.1. This IP-Address is normally
used for loopback communications between processes running on the same PC.

After you have clicked “Apply changes” button the sensor will store the new
configuration. The DataVS2 GUI will disconnect from sensor. The new IP-Address will
be set active after the next POWER UP of the sensor. The old settings remain active
until next POWER UP.

An alternative way to change the sensor IP-Address is the following one. You can use it
when no communication is established between sensor and PC:

14

1.
2.

3.

Select “Online” button in STEP1. A “connection mode” pop-up window will open.
Select “Find sensor”. DataVS2 GUI searches for all connected sensors and shows all
found sensors in the so called CONTROL PANEL.

Select from the list the sensor whose IP-Address is to change.

Select “Configuration” button. The following window will appear:

sensor Ethernet Configuration
Current PC Configuration
1P Address 17z 27 30 Z10
Subnet Mask, 255 255 ] 1]

Suggested Sensor Configuration
1P Address 172 27 30 211

Subnet Mask, 255 255 ] 0

Desired Sensor Configuration

o

1P Address 172150 2715 3

LR RS

Subnet Mask 255 |5 || 255 1%

)

{ Ok ) ¢ Zancel ) ! \\
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In the top section you find the current IP-Address of the PC. In the middle you find a
suggestion on the network settings of the sensor. In the lower section you find the input
boxes for the network settings (use arrow keys, numerical entries and the scroll of the
mouse-wheel). After clicking on “Ok” the IP-Address will be sent to and stored by the sensor.
The new IP-Address will not become active until the next power-up of the sensor.

3.2.4 Troubleshooting

If the connection between the sensor and the software does not work immediately, please
check the following issues:

Check the wiring of the sensor to the power supply and the communication cable.

Check the connection as described in Chapter 3.2.1.

Exit the Software and restart it again.

If you have a Firewall running on your PC: please check if the TCP port 5423 is enabled

and not used by any other program. If not enabled, please enable this port.

e Run the Recovery mode (see Chapter 10 in this manual) and follow the described steps
to verify the sensor works with the initial parameters.

e After you have done this, exit the Software and restart both the sensor and the Software

again. If the sensor still not work, try to connect another sensor with the PC to verify if the

sensor interface has been damaged.

3.3 UPDATING SOFTWARE

Every sensor comes with the most current DataVS2 GUI software available.
Datalogic will supply updates to this software on its website to provide you with enhanced
features and new functions.

If you want to update the DataVS2 GUI software simply follow the instructions below:
1. Uninstall the software (if installed on your PC) using Microsoft Windows Software
dialog
2. Press the Windows START button
3. Select CONTROL PANEL - System - Software
4. Select DataVS2 GUI out of the list of installed software and press the “Delete” button
shown at the right side of the screen: Windows now uninstalls the DataVS2 GUI

software.
@ Images and projects are not deleted with this procedure.
NOTE

5. Download the new software version from Datalogic website, if not already done

6. Extract the installation files from the zip package

7. Select the folder where you saved the downloaded files and extract them; double
click on the “DataVS2GUl.exe”: the update of the DataVS2 GUI software is now
installed.

15
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3.4 GENERAL SENSOR SETTINGS

The following table displays all the sensor parameters that can be configured through the
DataVS2 GUI software.

The Firmware Version column represents for each parameter all the sensor firmware
versions that are able to manage the corresponding functionality; as an example, the DHCP
functionality is not managed by 0.0.X firmware version. This means that when the DataVS2
GUI software is connected to a sensor running a 0.0.X firmware version the DHCP controls
will be disabled.

The Factory Settings represent for each parameter the default value that you will find on your
sensor at the first connection.

The values column contains all the admitted values for the corresponding parameter.

The DataVS2 OBJ, AOR, ID and PRO columns refer to the sensor Model Type and are
checked depending on the availability of the parameter in the selected Model.

Parameters \I:;rgiv;ra]re Default Values OBJ AOR ID PRO
e 4 ASCII
character
s for
0.0.X
versions
Sensor name 0.0.X DataVsSs « 20 UTF-8
character
s for
ST2.X.Y
versions
¢ [1-8] for 0.0.X
Currently running versions
inspection 0.0.X 1 * [1-20]: for
ST2.X.Y
versions
o [1-8] for
Number of 0'0').(
inspections stored 0.0.X 1 verS|o.ns
on the sensor * [1-20]: for
ST2.X.Y
versions
IP address 0.0.X 172.27.101.208
Subnet mask 0.0.X 255.255.0.0
L”uslgesé’n':‘;rt‘ig‘r? 0.0.X 10ms [10-100] ms ; -
e Standard
Current Insp ST2.1.X Standard . 5223? in ; ;
Switching protocol o
e Expert +
Teach in
DHCP ST2.1.X Disabled * Enabled
e Disabled
180MHz OBJ « 180MHz
Clock Mode ST2.1.X 480MHz AOR, -
ID, PRO e 480MHz
o 7 bytes with
. ASCII coding or
gzgr’igfrsfrmgme“ ST2.3.0X | “TRIGGER’ belonging to the
[0, 31] value
range +
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Parameters

Serial Results
Prologue String

Serial Results
Epilogue String

Ok

Length

Serial
Communication
Protocol

RS-232: Baud Rate

RS-232: Number of
Bits per Datum

RS-232: Parity
Type

RS-232: Number of
Stop Bits

To configure sensor settings the DataVS2

paragraphs.

Firmware
version

8§T2.3.0.X

ST2.3.0.X

ST2.4.0.Y

ST2.4.0.Y

S§T2.4.0.X

8§T2.3.0.X

8§T2.3.0.X

S§T2.3.0.X

S§T2.3.0.X

Default

<STX>

<CR><LF>

Enabled

Enabled

Synchronous

57600 bit/s

NONE

Values OBJ AOR ID

terminator (
corresponding
to NULL).

7 bytes with
ASCII coding or
belonging to the
[0, 31] value
range +
terminator (
corresponding to
NULL).

7 bytes with
ASCII coding or
belonging to the
[0, 31] value
range +
terminator (
corresponding to

NULL).
e Enabled
e Disabled
¢ Enabled
e Disabled

e Synchronous
¢ Asynchronous

e 1200
e 2400
* 4800
¢ 9600 - -
e 19200

e 57600

e 115200
o5

*6

o7

8

e NONE

e EVEN - -
e ODD
o1

° 2 ) )

PRO

GUI software presents a special window,
denominated “Sensor Settings”, that can be opened from the Sensor menu. The functions
available in “Sensor Settings” window are organized on 5 tabs, explained in the following

17
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3.4.1 Network Settings

This panel allows you to setup the sensor Ethernet communication parameters. The window
is organized into two areas: “Current Configuration”, representing the current Ethernet
configuration on the sensor and “Desired Configuration”.

Sensor Settings X

Metwork Settings | Memory Status | Firmware Update | General Settings | Communication Configuration

Zurrent configuration Desired configuration
Sensor Marme Sensar Marme
SYS2_rnanu SVS2_manu
{20 charackers at mosk)
MAC Address
00:50:30:20:05:03 ® DHCP disabled ) DHCP enabled
IP Address IP Address
172 27 101 204 12 Al zra o s 2044
Subnet Mask, Subnet Mask,
55| 25§ i ] 2555 | 2983 03 03
's B Y

Suggested IP

r

apply Changes

Parameters Description OBJ AOR ID PRO

The current sensor and desired name. To change

the name of the current sensor enter the desired

one and press the “Apply Changes” button.
Sensor name Note: the sensor name must be a non-empty

string composed of maximum 20 characters.

Note: sensor reset is required after changing this

value.

Disables the DHCP function.

Note: this control is disabled for sensors running
DHCP disabled on 0.0.X firmware version.
Note: sensor reset is required after changing this
value.
Enables the DHCP function. With the DHCP
function enabled, the sensor is configured with a
dynamic IP address retrieved by a DHCP server
installed on your LAN. If no DHCP server is
running on your network the sensor will restore
the static IP Address 4 minutes after timeout.
With DHCP enabled you don’t have to configure
the sensor’s IP Address any more.
Note: this control is disabled for sensors running
on 0.0.X firmware version.
Note: DHCP function will enable the DHCOP
Client process on the sensor. Be sure your
network is running on a DHCP server before
enabling this function on the sensor, otherwise
the sensor will not be able to get a dynamic IP
Address.
Note: sensor reset is required after changing this
value.

DHCP enabled
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Parameters Description OoBJ AOR ID
The current sensor IP Address. Use this field to
manually change the sensor’s IP Address.

IP address Note: this function is disabled when the DHCP
option is enabled.
The current sensor Subnet Mask. Use this field to

Subnet Mask manually change the sensor’s Subnet Mask.

Note: this function is disabled when the DHCP
option is enabled.
After pressing this button the DataVS2 GUI will
calculate a valid, static IP Address for the sensor
and display it in the two fields above the button.
Suggest IP We recommend using this function when you
need to change the IP Address of the sensor.
Note: this function is disabled when the DHCP
option is enabled.
Press this button to apply the desired
Configuration on the sensor.
Apply changes Note: After applying the changes on the sensor,
DataVS2 GUI will disconnect itself from the
sensor and you must reset the sensor.

3.4.2 Memory Status

This panel allows you to configure the sensor's memory. It is also used for “Opening

Inspection from sensor” and “Saving Inspection on sensor” Tasks.

Metwork Setkings | Memory Status |Firmware Update | General Setbings | Commmunication Configueation

Slot Inspection Name Slat Skatus Running ad
1 ORRescuelnspection u ]
z SYSInspectionfytest u O
DrakavsZInspection _
4 a O
= SWiInspectionMytest u O o
6 W ] O
7 a O
g a O
3 W | O
10 W | O
— “
|
Inspection Mame: | |
) Load Images ) Don't lnad Images #® Images not present
Change Inspection 4 Open Inspection y Save Inspection
4 Erase Selected 1 4 Erase Al b
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Parameters

Description

oBJ

AOR

PRO

Slot Column

The sensor’'s memory Slot. The sensor’s
memory dedicated to Inspection storage is
organized in Slots. A Slot is a sensor memory
area where you can store an Inspection. The
sensor’'s ST2.1.X firmware version has 20
memory slots available. Older firmware
versions have only 8 memory slots.

Inspection Name
Column

The name of the Inspection stored in the
corresponding memory slot.

Slot Status Column

Indicates if a Slot is empty (green) or not (red).

Current
Column

Indicates the current Inspection running on the
sensor.

Note: only one Inspection at a time can be
checked as running.

Note: if an empty Slot is checked as Running,
the sensor is in an IDLE status, i.e. it doesn’t
execute any Inspection.

Text box
Inspection name

The name of the Inspection to be saved on the
sensor.

Note: this field is enabled only when
performing a “Save Inspection on sensor”
task.

Load Images

Enabled only when performing a “Load
Inspection from sensor” task. If images are
present on the sensor (stored during
Inspection execution) select this option to load
images together with the Inspection on
DataVS2 GUI.

Don’t load images

Enabled only when performing a “Load
Inspection from sensor” task. If images are
present on the sensor (stored during
Inspection execution) select this option to
avoid loading images together with the
inspection on DataVS2 GUI.

Images not present

This option is selected when performing a
“Load Inspection from sensor” task and no
images are present on the sensor.

Change Inspection

Press this button to change the currently
running Inspection on the sensor. After
pressing this button, the Inspection
corresponding to the selected table row will be
selected as the currently running one.

Note: the selected Slot is highlighted in blue.

Open Inspection

Press this button to “Load an Inspection from
Sensor”. After pressing this button the
Inspection corresponding to the selected row
will be loaded and shown by the DataVS2
GUL.

Note: the selected Slot is highlighted in blue.

Save Inspection

Press this button to “Save Inspection on
sensor”. After pressing this button the current
Inspection will be saved in the selected
memory slot.

Note: the selected Slot is highlighted in blue.

Erase Selected Slot

Clear the selected memory Slot. The
Inspection will be deleted.
Note: the selected Slot is highlighted in blue.

Erase all

Clear all the memory Slots. All the Inspections
currently stored on the sensor will be deleted.
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3.4.3 Firmware Update

This panel allows you to perform a Firmware Update operation.

Sensor Settings [

Current running Firmware 5T2.2.1.08

Diesired Firmware

Update Firmware

Mebwork Settings | Memory Status | Firmware Update | General Sethings | Communication Configuration

P

Choose file

-

Parameters

Description

PRO

Currently running
firmware

The version of the firmware currently running
on the connected sensor.

Choose File

Press this button to select the desired firmware
file to upload on the sensor. A dialog box will
be opened allowing you to choose the desired
firmware file stored on your PC.

Available firmware files can have two different
extensions:

sfw2: denotes a STD.2.1.X firmware file,
updated to the last revision.

sfw: denotes a 0.0.X firmware file, an older
version.

After selecting the desired firmware file and
pressing the “OK” button from the dialog box,
the selected firmware version will be displayed
in the “Desired Firmware” field.

Update Firmware

Press this button to update firmware on the
connected sensor. Two types of firmware
updates are available:

firmware upgrade: a newer firmware version
is uploaded on the sensor.

firmware downgrade: an older firmware
version is uploaded on the sensor.

Note: beginning from DataVS2 GUI 1.3.0
release, firmware update will memorize all the
Inspections stored on the sensor in the
DataVS2 GUI project directory and delete
them from the sensor. At the end of the
updating, all the sensor Inspections have to be
reset manually.

Note: if this button is disabled, the selected
firmware is not compatible with the connected
sensor due to hardware version
incompatibility. In this case, please select a
different firmware.

Note: After updating sensor firmware,
DataVS2 GUI will disconnect itself from the
sensor and you must reset the sensor.
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Firmware Update Table

The following table describes the sensor’'s behaviour in the different Firmware update
situations during the following operations:

e [Backup]
e [Dell]

Backup of Inspections stored in the sensor

Deletion of Inspections stored in the sensor
e [Updt Std Fw] Update of Standard Firmware currently stored in the sensor

Current New Firmware
Firmware 0.0.Y ST2.24 XY ST2.3.0.XY ST2.4.0.XY

Backup: YES Backup: YES Backup: NO Backup: NO
0.0.X Del: NO Del: YES Del: NO Del: NO

Updt Std Fw: YES Updt Std Fw: YES Updt Std Fw: NO Updt Std Fw: NO
0.0.X ngkﬁgstEs UPDATE NOT UPDATE NOT UPDATE NOT
RESCUE Undt Std Fu: YES PERMITTED PERMITTED PERMITTED

Backup: YES Backup: YES Backup: YES Backup: YES
ST2.2.1.XX Del: YES Del: NO Del: YES Del: YES

Updt Std Fw: YES Updt Std Fw: YES Updt Std Fw: YES Updt Std Fw: YES
ST2.2.1.XX UPDATE NOT gzﬁ"%:sYEs UPDATE NOT UPDATE NOT
RESCUE PERMITTED Updt Std Fu: YES PERMITTED PERMITTED

Backup: NO Backup: YES Backup: YES Backup: YES
ST2.3.0.XX Del: NO Del: YES Del: NO Del: YES

Updt Std Fw: YES Updt Std Fw: YES Updt Std Fw: YES Updt Std Fw: YES

Backup: NO Backup: YES Backup: YES Backup: YES
ST2.4.0.XX Del: NO Del: YES Del: YES Del: NO

Updt Std Fw: YES Updt Std Fw: YES Updt Std Fw: YES Updt Std Fw: YES
ST2.3.0XX | UPDATE NOT UPDATE NOT Eka,‘\l’g YES UPDATE NOT
RESCUE PERMITTED PERMITTED Undt Std Fu: YES PERMITTED
ST2.4.0.XX UPDATE NOT UPDATE NOT UPDATE NOT gzj’_"“g YES
RESCUE PERMITTED PERMITTED PERMITTED Updt Std Fu: YES

3.4.4 Firmware Update Rules

The sensor’s behavior during firmware updating is controlled by a few rules:

¢ In the RESCUE mode, the user can load only one firmware belonging to the same
class of versions. The RESCUE firmware is not changed
¢ FW update (both UPGRADE and DOWNGRADE) always generates:
o backup of the Inspections
o deletion of all the memory slots
o FW update
e The user cannot directly go from 1.1.4 to 1.3.0 or vice versa
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e The following operations have to be carried-out to upgrade from ST2.2.1.XY firmware
version to ST2.3.0.XY:
1. Update the sensor to ST2.3.0.XY.BRIDGE firmware version
2. Restart the sensor
3. Update the sensor to ST2.3.0.XY firmware version

3.4.5 General Settings

Sensor Settings

Network Settings | Memory Status | Firmware Update | General Settings | Communication Configuration

@ Turbo

Sensor Speed

{1 Normal

Inspection Selection Protocol

Protocol type Expert Protocol -
Teach Button
# Enabled ! Disabled

Pulse duration

10

4r

ms

Apply Settings

Parameters Description OBJ AOR ID PRO

;:;Z%Sensor Set the connected sensor clock frequency to 480 MHz. -

gggggl Sensor Set the connected sensor clock frequency to 180 MHz.
Enables the digital Inspection selection and selects

Standard Protocol | the “Standard Protocol” as the current digital - -
Inspection selection protocol.
Enables the digital Inspection selection and selects

Expert Protocol the “Expert Protocol” as the current digital Inspection - -
selection protocol.
Enables the digital Inspection selection, selects the

Expert Protocol “Expert Protocol” as the current digital Inspection ) )

plus Teach In selection protocol and enables the digital Teach In
function.

Teach In E_ngbles the d?gital Teagh In fungtion. Disables the _ )
digital Inspection selection function.

Digital Pulse Represents the r_ninimum dura!tion reguired for digital

Duration 1/0 pulses used in the Inspection switching protocol - -
(see Chapter 6).

23



o DATAVS2 INSTRUCTION MANUAL

3.4.6 Serial Communication and Ethernet Parameters

Sensor Settings @

Metwork Sektings | Memory Status | Firmwware Update | General Settings | Communication Canfiguration
General Communication Settings
DEC SYMEOL DEC SMBOL
Acquisition Trigger Skring 0 ML 16 DLE
O TRIGGER
1 SC0H 17 DC1
s LEMGHT 2 STH 18 Dz
3 ET¥ 19 D3
Setial Communication Settings 4 EOT 20 o4
Baud Ratefbys): 57600 w 5 ENGQ 21 HAK
Mumber OF Data Bits: g v g Glas = Eul
7 BEL 23 ETE
Type OF Parity: HOME w 5 ES 24 CAN
Mumber Of Stop Bits: 1 - El HT 5 EM
10 LF 26 SUE
Communication Synchronous A
11 WT 27 ESC
Header String 1z FF ek} F5
(@) 2= 13 R 29 et
Terminakor String 14 =0 30 RS
(&) <13=<10= 15 51 31 us
r Apply Settings )
Parameters Description OBJ AOR ID PRO

Represents the character string accepted as
Trigger by the sensor when an Inspection is
running with Trigger Mode set on the “Ethernet /
Serial” value.

To set this value, the radio button corresponding
to “Trigger String” text field has to be selected
and the desired string has to be entered if
different from the one currently displayed.

The string must have maximum 7 bytes
corresponding to ASCII characters or non-
Trigger String printable characters (values belonging to the [0,
31] range). To enter one or more non-printable
characters the user has to simply select, with the
mouse, the decimal value corresponding to the
desired symbol in the table visualized on the
right side of the window.

Note: the sensor accepts the Trigger command
on serial communication only if it is composed of
a string of characters (set by the interface) that
ends with the <NULL> symbol (represented by
byte 0).

Represents if the “OK” string is present in the
response to the GETSTRINGRESULTS request.
Represents if the string with the length of the
Lenght message is present in the response to the
GETSTRINGRESULTS request.

Represents the character string that composes
the prologue of each data package sent by the
sensor to the Serial port.

To set this value, the radio button corresponding
Results to “Prologue” text field has to be selected and
Prologue String | the desired string has to be entered if different
from the one currently displayed.

The string must have maximum 7 bytes
corresponding to ASCII characters or non-
printable characters (values belonging to the [0,

Ok
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Parameters

Description

OBJ

AOR

ID

PRO

31] range). To enter one or more non-printable
characters the user has to simply select, with the
mouse, the decimal value corresponding to the
desired symbol in the table visualized on the
right side of the window.

Results
Epilogue String

Represents the character string that composes
the epilogue of each data package sent by the
sensor to the Serial port.

To set this value, the radio button corresponding
to “Epilogue” text field has to be selected and
the desired string has to be entered if different
from the one currently displayed.

The string must have maximum 7 bytes
corresponding to ASCII characters or non-
printable characters (values belonging to the [0,
31] range). To enter one or more non-printable
characters the user has to simply select, with the
mouse, the decimal value corresponding to the
desired symbol in the table visualized on the
right side of the window.

RS-232: Baud
Rate

Represents the transmission speed, expressed
in bits per second, on the RS-232 serial channel.

RS-232:
Number of Bits
per Datum

Represents the number of bits that composes a
word on the RS-232 serial channel.

RS-232: Parity
Type

Represents the optional bits used to check the
integrity of the word transmitted on the RS-232
serial channel.

RS-232:
Number of Stop
Bits

Represents the number of bits used to separate
two consecutive words on the RS-232 serial
channel.

Serial
Communication
Protocol

Defines the communication protocol used for
sending the inspection results on the Serial
communication channel:

Synchronous: DataVS2 sends a result
message after receiving a request from a
connected client (GETSTRINGRESULTS
command, Chapter 8 );

Note: all Inspection results may not be
communicated to the client in this mode. This
depends on the faster inspection speed of
DataVS2 with respect to the sending frequency
of the client’s requests.

Asynchronous: DataVS2 sends the inspection
results at the end of each inspection cycle
without waiting for the connected client’s
request.

Note: this function is available in ST2.4.0.01
firmware, and latter versions, of DataVVS2.

The parameters present in the “Communication configuration” panel are
enabled only when DataVS2 GUI is connected to a DataVS2 AOR, ID or

NOTE PRO sensor.
The “Serial setup” parameters present in the “Communication configuration”
panel are enabled only when DataVVS2 GUI is connected to a DataVS2 ID or
NOTE PRO sensor.

25



o DATAVS2 INSTRUCTION MANUAL

4 INSPECTION SETUP

To operate as a stand-alone device the DataVS2 Vision Sensor requires a preliminary
configuration procedure. The result is a so called Inspection. The term Inspection represents
a certain set of operations the sensor performs in order to check the features of an object. If
all features comply with certain specifications configured during Inspection setup, the
Inspection result will be SUCCESS, otherwise the Inspection result will be FAILURE. The
DataVS2 GUI software will lead you through three STEPS needed for building an Inspection.
Each STEP is identified by a number. When a STEP is active the DataVS2 GUI will display it
in a bright red highlight; inactive STEPS are shown with blue color. If you need to change the
parameters already configured during setup procedure, you have to simply click on the
triangle of the STEP you want to change to. After clicking it, this STEP will be highlighted.

Image Setup Teach Run

_ ~ Selert Locator -
® Off Line On Line NOMNE WSM Settings
Select a task

£ Select Control Test
-
Run
Set Reference Image Qutput Setup

e STEP1: Image Setup. Allows you to choose operation mode, create or load an
Inspection and setup image acquisition properties.

e STEP2: Teach. Allows you to insert Locators, Controls and configure Output
behavior.

e STEP3: Run. Allows you to set the Inspection parameters that can be changed by
the VSM (Vision Sensor Monitor), test the Inspection and finally run it on the sensor.

4.1 GENERAL CONSIDERATIONS

A successful Inspection is based on a reference image with good quality, as the image of
each object to be inspected will be compared with it. The object features you want to inspect
should be clearly visible in the reference image. For this reason you should assure the
reference image is characterized by the following properties:
e assure the reference image is in focus, with sharp clear contours
o assure the reference image is characterized by high contrast between the target
object and the background.

A few tips are listed below to facilitate a correct configuration of the sensor:

determine which product feature you want to monitor

provide correct, even lighting

minimize the influence of the ambient light on the target

accurately choose the Controls to be used for the Inspection in order to provide the

best result

e Accurately setup Control parameters and tolerances: some features may be hard to
identify with low tolerances.

The majority of parts considered "good" never has a 100% match with the reference image
acquired. Position offset or light level fluctuations can affect the match score. Any "bad" part
should differ from "good" parts in as many characteristics as possible to obtain large gap
between the match score of the good and the bad parts. We recommend trying several good
parts while testing your application as well as several bad parts. Be sure to consider eventual
changes in lighting conditions and position as well when you choose the appropriate Desired
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value. The following paragraphs will describe the single STEPS, relative options and
selectable parameters.

4.2 STEP 1: IMAGE SETUP

Image Setup

N offline ™ onLine

Select a task
Set Reference Image

During this first step, the DataVS2 GUI allows you to perform the following operations:
e Select the operation mode of DataVS2 GUI, either Online or Offline (Simulator mode).
e Select the current Task: create a new inspection or change an existing one.
e Setup the basic settings of the Vision Sensor while in Online mode.
e Select the reference image you want to build your inspection with.

4.2.1 Quick Guide STEP 1

@ Please, follow the steps described in Chapter 3, Setup Communication,
before proceeding with the following ones.
NOTE

1. Select “Online” button in STEP1; the DataVS2 GUI software visualize the
“Connection Mode Selection” window.

2. Select “Find sensor”. The software now shows all sensors found at the right side of
the screen, in the CONTROL PANEL. Select which sensor on the network to connect
to in order to establish communication.

3. Click on the “Connect” button and the software will try to establish a connection with
the sensor: if successful, a message will appear, displaying the currently connected
sensor Model Type and the related Firmware version.

After the connection to the sensor is established, if no Task is currently
selected (STEP 1 and STEP 2 triangles are disabled and displayed in grey),
the DataVS2 GUI automatically selects a “New Inspection” Task and starts
displaying images acquired by the sensor in the IMAGE PANEL. If a Task is
already selected in STEP 1, from the drop-down menu below the “Select a

NOTE Task” label choose “New Inspection”; the DataVS2 GUI will now visualize
the “Model Type Selection” window: choose the same sensor Model as your
sensor one and press “Ok” button.

The DataVS2 GUI will now display “Basic Settings” parameters at the right side of the
main window, in the CONTROL PANEL.

4. Set Internal llluminator to “On”.

5. Press “Auto exposure” button and change Gain value till the image has a good
contrast and brightness level.

27



DATAVS2 INSTRUCTION MANUAL

6. Manually adjust the focus of the sensor by means of the sensor’s front side focus ring
until a sharp picture is seen. If the current image is sharp but has poor contrast you
should repeat the previous steps.

7. Click on “Set Reference Image” button; now you have selected the currently
displayed image as reference for your Inspection.

Control Panel

Basic Settings
Sensor Sethings Image Resolution
Exposure .
Tirme 3005 | ms High
Gain Loz
f-T-\ External uminatar
B & = —
© hutoswposure @ OFf S on
Internal Iuminator
= Off i on ) Power Mode
Trigger Opkions
Made Delay
Conkinuous ¥ ms
¢ Start Live b, Live Status £

4.2.2 Operating Modes

The DataVS2 GUI offers two different operating modes:

e Online mode, with active sensor connection;

o Offline mode, in which you may process images previously acquired and stored on
your PC. This operating mode lets you simulate an Inspection using previously stored
images, thus you can test or configure an Inspection without a connected sensor. It
also allows focussing attention on determining the most suitable control parameters,
as a constant flow of images is missing.

Click on the relative button to choose the desired mode.

¢

NOTE

STEP 1 has different "work flows" in offline and online mode as described in
the following sections.

4.2.3 Establish Connection with Sensor — Online Mode Only

If you have chosen the Online mode, the software shows this window:

Connection Mode Selection

) Find sensar
@ Connect to 172.27.101.199

Zancel
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Parameters Description OBJ AOR ID PRO
DataVS2 GUI searches for connected sensors

Find sensor and displays them in a list in the CONTROL
PANEL.
DataVS2 GUI will establish a connection with

Connectto ... the sensor addresses that correspond to the IP
number displayed.

If you have selected FIND SENSOR, the software will first show a window with a progress
bar. In presence of connected sensors, it will show this screen in the CONTROL PANEL at
the right side of the main window:

Control Panel

Sensor Discovery

IP Address Name

172.27.101.24 Datavsz_izmm 4
172.27.101.109 BY¥S_Luca_ID ﬁ O
172.27.101.105 BY¥S_ID_CARMELD ﬁ O
172.27.101.249 5¥52_MYL_Bob B ]
172.27.101.11 Data¥s_Donald a O
172.27.101.107 ¥5M_Carmelo ﬁ O
172.27.101.13 ¥5M_DONALD a (|

-

¢ Find b Configure Y 7 Connect

The Control panel shows all sensors found by the Find sensor function. For each sensor the
panels shows:
e the IP address of this sensors
e the Name of this sensor
¢ an indication whether a connection can be created (row highlighted in green color) or
not (row highlighted in red color)
e a checkbox, representing the selected sensor for the connection. If more sensors are
shown in the list you can select the sensor you want to connect by the means of the
checkbox in the last column.

Once you have selected the sensor to connect, press the “Connect” button.

the DataVVS2 GUI software. You may use the “Configure” button to change
its IP Address and Subnet Mask, according to your current LAN Network
NOTE configuration, see Chapter 3.2

@ When the sensor row is highlighted in red, the sensor cannot be reached by
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4.2.4 Task Selection

The next step for both Online and Offline modes will be selecting a task.

Click on the drop-down menu under “Select a Task” label in order to select the desired task.

Image Setup

) Offline ' On Line

Select a tazk

Mew Inspection
Open Inspection From PC
Cpen Inspection from Sensor

Parameters Description OBJ AOR ID PRO
New Inspection Creates a New Inspection.
ggrinplgspectlon Loads an existing Inspection from the PC.

Online mode only:
Open Inspection
from sensor

Downloads an existing Inspection from the
connected sensor.

If you choose “New Inspection” in Offline mode the DataVS2 GUI will first popup the “Model
Type Selection” window; this will allow you to choose the sensor model you want to simulate.
The DataVS2 GUI allows you to work with all available sensor model types. We suggest to
always choose the same model type as your sensor one. The DataVS2 GUI will not allow to
save on the connected sensor an Inspection configured for a different Model Type.

- .E OBIECT RECOGNITION

@ ADVAMNCED
m IDENTIFICATION

PROFESSIOMAL

After choosing the Model Type, a File Dialog will be opened by the DataVS2 GUI: this allows
you to load the images you want to integrate in your Inspection. You may load more than one
image. After you have loaded these images their thumbnails are shown in the IMAGES
BUFFER. You can select the current image by simply clicking on the thumbnail. You can
load more images by clicking on the "Load Image" button in the CONTROL PANEL.

acquired with the sensor. The first time you startup the DataVS2 GUI you will
find some sample images inside the “Images” folder in the Program
NOTE Installation directory.

@ The DataVS2 GUI will allow you to work only with images previously

Once you have selected your reference image, click on the "Set Reference Image" button to
confirm.
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If you choose "Open Inspection from PC" the DataVS2 GUI opens a File Dialog. This dialog
shows the list of inspections stored on the PC. Choose one of them and press the “Open”
button.

) Datalogic DataV¥52 Graphic User Interface El,_ |Z|

File  Sensor O

Iospection Mar

Datz Load Inspection Control Panel

Image Setup

Cerca i ‘ I Projects

@ offline @ online

Select 2 task
Open Inspection from PC

Set Referance Image

B AORescusTnspection.svs?
' PSWS_Parameters_list,svs2

Dacumenti
recenti

Images L dmaaePanel . i ¢
Buffer

X

Rizorse del
COmpLter
Explorer
-
Qg Neme file: [ v [ ~ Show Al
Risorse dirote | Tipafile: [Datavs 2601 Project Files [*svs2) v [ e | flon

DataV52 and what is the DataV52GUL

software for?

@ Where do I find the operation manual?

Step 1: Image Setup
@ wihat i the difference between Off Line and On
Line?

@ How can I change the IP-Adress of the sensar?
@ wihat s a Task?
@ What is a Reference Image?

|auniLz3eeTA3

If you choose "Open Inspection from sensor" the DataVS2 GUI opens a dialog. This dialog
shows the list of inspections stored on the sensor. Choose one of them and press the “Open”
button.

_' Datalogic Interfaccia Grafica DataV52
File i

Sensare

Pannello di Controllo

Teach
Selezione Locatare

@ offine @ onLine Nessuno Impostazioni Run

Selezione Task

Setup Immagine

#pri Ispezione da Sensore

Imposta Immagine

Nome Ispezione Stato Slok Corrente &

lora Ispezione Help

~ Mastra Tutto

i | o o |

[ SIS S]]

pduzione

s'¢ DataVs2 e a cosa serve il software
2GUI?

Mome [spezione: |

@ Carica Immagini @ Nan caricare Immagin @ Immagini non present ve si pud trovare il manuale?
Carnbia Ispezions '_ Apri Ispezione ) Salva Ispezione
— 1: Selezione Immagine di

Cancella Slot Selezionato CancellaTutti imento

& (ual'e |a differenza tra Off Line e On Line?
@ comesi pud cambiare lndirizza IP del sensore?
@ che cos'e un Task?

@ Cos'é un'Immagine di Riferimento?

|GUL 2.2BETAZ |CONNESSO A Senzor [DataWS2 - 172.27.101,199] |FRAME M6
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4.2.5 Basic Settings — Online Mode Only

After you have created a "New Inspection" in the Online mode, the CONTROL PANEL will
display the Basic Settings of the sensor. Before changing the Basic Settings parameters,
press the “Start Live” button: in this way you will be able to see how the changes will affect
images acquired by the sensor.

Control Panel

Basic Settings
Sensor Setkings Image Resolukion
Exposure ~ "
PEE 3003 | | Hioh v
Gain 0%
;’#\ External Hluminator
_AppY
O Autoesposure @ of 1 on
Internal Huminator
) Off ® on ) Power Mode
Trigger Opkions
Mode Delay
Continuous w ms
f Start Live k] Live Status O
¢ Disconnect 3

Parameters

Description Default | OBJ

AOR

PRO

Exposure Time

Changing the Exposure Time value will
affect image brightness. The higher the
Exposure time, the brighter the image
acquired by the sensor.

3.0ms

Auto exposure

Pressing the Auto exposure button, the
sensor will automatically setup the best
Exposure Time value depending on the
current ambient light conditions.

Gain

Changing the Gain value will affect image
contrast. The higher the Gain value, the
greater the contrast between black and 1.0
white values, and gray colors will be
reduced.

Resolution

Represents the pixel resolution currently
used by the sensor. This parameter affects
Image dimensions in pixels. Three image
resolutions are available:

High: 640x480 pixels

Medium: 320x240 pixels

Low: 160x120 pixels

The lower the resolution, the faster the
image acquisition phase (and the
Inspection running cycle on the sensor).
Changing the Image Resolution will create
automatically a New Inspection. The
DataVS2 GUI software doesn’t allow you
to work with different image resolutions at
the same time.

High -

Note: Low Image Resolution may affect
the robustness of the Control execution
due to the lack of image information. Avoid
using Low Image Resolution when using
size controls (Position, Edge Count and
Width).
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Parameters

Description

Default

OoBJ

AOR

PRO

External
Illluminator

Enables or disables the external illuminator
(if present) connected to PIN 3 of the M12
8-pole connector.

Note: The PIN 3 of the M12 connector can
be used alternatively as a pulse source for
the external illuminator or digital Output
connected to an Inspection result. This
function is available in the Hardware 3 and
ST2.3.0.01 firmware (and latter versions)
of DataVS2.

The Digital output 4 is disabled when
enabling (ON) the external illuminator.

Off

Internal
Illluminator

Enables or disables the integrated
illuminator. Three values are available:
Off: illuminator is disabled

On: illuminator is enabled and works in
Normal mode

Power: illuminator is enabled and works in
Power mode. The light is brighter. We
suggest you to lower the Exposure Time
value when using the internal illuminator in
Power mode, otherwise the image will be
too bright.

Start / Stop Live

Starts or Stops Live Mode. In Live Mode,
the sensor acquires images and sends
them to the DataVS2 GUI.

Live

Indicates if Live mode is active (Bright
Green) or not (Dark Green).

When you have selected the appropriate set of Basic parameters, continue.

4.2.6 Trigger Selection

Generally speaking, the term Trigger represents a signal generated by an event that triggers

another event.

In our situation, the trigger is a signal generated by a device that triggers image acquisition.
When the sensor is used to inspect moving objects, it is important to ensure that the object is
inside the shot area at the precise instant the image is captured for processing. For this

reason, the system offers four types of triggers for the inspection configuration process:

¢ Continuous: default trigger. System will acquire images at the fastest rate possible. A
new image will be acquired as soon as the last one is processed.

1 2 3
Image N Image Qutputs
acquisition processing switching
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Hardware Rising: uses an external trigger signal. A new image will be acquired as
soon as there is a rising edge (from 0 to 24V) at PIN 8.

I 1 2 3

Image Image Outputs
acquisition processing switching

Hw Trigger

Hardware Falling: uses an external trigger signal. A new image will be acquired as
soon as there is a falling edge (from 24 to 0V) at PIN 8.

T L 2 3

Image Image Outputs
acquisition processing switching

Hw Trigger

When the trigger mode is set to Hardware, it is possible to setup a special time
interval, a so called Trigger Delay, used by the sensor to postpone the image
acquisition of a well-defined time interval after the trigger event has been received.

We recommend using a Hardware trigger when the sensor is integrated in a machine
environment. It is absolutely necessary to use a Hardware trigger to inspect any
moving object; it is important to ensure that the object is inside the field of view of the
sensor when the sensor acquires the image.

Ethernet/Serial: uses a character string as a trigger via RS232 Serial or Ethernet
communication. A new image will be acquired as soon as the signal is received.

1 2 3
Ethernet/Serial Image Image Outputs
signal acquisition processing switching

Select the type of Trigger used to define Inspection time instants; different panels are shown
for Trigger configuration depending on the current operation mode, Online or Offline, as
shown in the table below.

Offline mode Trigger configuration Online mode Trigger configuration
Control Panel Control Panel
Reference Image Setup Basic Settings
Sensor Settings Image Resolution
Click on the Load Image button to load an image to Expols_;:g 3,00 % ms High
set as Reference Image for the Job
- Gain 1,08
Load Image
» External Illuminator
Apply
Autoexposure ) ® Off ) On
[ouerbpti Internal Illuminator
Delay (ms) - -
. ! Off @ On | Power Mode
Continuous v
Trigger Options
Mode Delay
Continuous v ms
- Start Live ) Live Status £
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The following table contains a brief description of the parameters used to configure the

Trigger options.

Parameters

Trigger setting:

Mode

Trigger setting:

Delay

Trigger setting:

Trigger button

Description Default OBJ AOR ID
Represents the type of trigger used to
define Inspection time instants. Four
Trigger Modes are available:
e Continuous: default trigger. Sensor will

acquire images at the fastest speed

possible. A new image will be acquired

as soon as the last one has been

processed.
e Hardware Rising: uses an external

hardware trigger e.g. a sensor. A new

image will be acquired as soon as

there is a rising edge (0 to 24 V) on

PIN 8.
e Hardware Falling: uses an external

hardware trigger e.g. a sensor. A new

image will be acquired as soon as

there is a falling edge (24 V to 0 V) on Continuous

PIN 8.
e Ethernet / Serial: trigger signal is

composed of a message sent to the

sensor through the Serial interface or

Ethernet.

The message is represented by a

string of “TRIGGER” characters ending

with NULL.

A new image will be acquired as soon

as the message is received by the

sensor.
Note: the Sensor->Setting panel allows to
set a Trigger different from the one used
by DataVS2 GUI.
Note: this function is available in
ST2.3.0.01 firmware, and later versions,
of DataVS2.
Represents the time interval (in
milliseconds) between the instant when
the external trigger signal occurs and the
next image is acquired by the sensor. Disabled
Trigger Delay control is active and
selectable only when Trigger Mode is set
on “Continuous”.
Allows to send an Ethernet or Serial type
of Trigger to the sensor. An image is
acquired by the connected sensor every
time the button is pressed.
The button can be seen only when the
Trigger mode parameter is set on the
“Ethernet / Serial” value.
When visible, the button is enabled only
after pressing “Start Live”.
Note: this function is available in
ST2.3.0.01 firmware, and later versions,
of DataVS2.

Disabled

PRO

Once you have selected the desired type of trigger, you may test it by starting the LIVE
MODE and verify the images acquired by the sensor.
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4.2.7 Reference Image Setup

Finally you have to select the reference image. By clicking on the “Set Reference Image”
button you choose the "Master Image" which will be the base of your Inspection.

4.3 STEP 2: TEACH

After setting your Reference Image you may now proceed with STEP 2. The following

operations are available in this STEP:
e Insert a Locator Tool to allow the sensor to find the object inside the image

¢ Insert Control Tool to allow the sensor to check the object characteristics
e Output configuration.

Teach

Select Locatar
MOMNE w

Select Contral

Y
£ MatrizReader
il BarcodeReader

4.3.1 Quick Guide STEP 2

1. Click on the drop-down menu under the “Select Control” label and choose a Control
from the list shown according to the inspection needed.

Teach

Select Locator
MOME L

Select Contral

4 Brightress

i) Conkrast

B Pasition

B vidth

¥ Edge Count

= Patkern Match
4% Contaur Match

The Controls pool changes depending on the currently Selected Sensor
Model. For a complete list of controls per model, refer to the table in par.

5.2.2.

NOTE

2. Once a Control has been selected, drag the Control icon over the image to the

position where inspection is to be performed.
3. Click on the Control icon (mouse pointer) to anchor it in that position.
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Now you can see a delimited "Region of Interest" (ROI) (see picture below) inside the
image:

4. Place the cursor over any of the 4 ROI borders, a 4 arrow head cursor should appear.
Click and hold while dragging the Region of Interest frame to adjust the overall
position in the image.

5. Place the cursor over any of the 8 ROI anchors; click and hold the mouse left button
while dragging the anchor. Now resize the frame so that the object area to be
inspected is fully covered, as shown below:

6. The DataVS2 GUI software will now display the parameters of the current Control, at
the right side of the screen in the CONTROL PANEL. Change these parameters as
necessary to create the most reliable Control performance. The online help on lower
right side of the screen provides information on each parameter and how to use these
tools.

Control Panel Inspection Explorer Help

Brightness

Standard

Erightness Tool Parameters

Marne |Brightnessl Status '0 Brightness calculates the averege light intensity
inside the selected area (ROI - Region Of Interest),
Shape |Rectangls v

@ what is the Calculated Value?

Brightness Score '@ What is the Expected Value?
Expected 0% S0% 100%%
min
Calculated [PRREGEG_—_—_——— 1

Expected =:]

mas

" T Delete )

If you want to insert more Controls you have to start with "Select Control" again.

Once all the Controls have been created and set, click on the "Output Setup" button
to configure the sensor’s outputs. The DataVS2 GUI software will now display the
"Output Configuration" settings for the three available outputs.

© N
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Oubput Configuration

CQubpuk Duration Qukput Delay
10 : ms o : ms

Oukpub 1 | Qutput 2 | Qukput 3
[ Megakive Logic

Mode

DISABLED:

TCEELE
PART PASS
PART FAIL
BLISY-READY
ERROR.

Control Panel

Thecked

100000

s

9. For each of the three Output Tabs in the CONTROL PANEL choose the appropriate
“Output Mode” configuration by selecting the checkbox corresponding to the desired
value. Above Output Mode tables, the overall “Output duration” and “Output delay”
can be setup.

10. Once all the outputs have been created and setup, click on the "Test" button directly
under the "Run Settings" button and proceed with STEP 3.

4.3.2 Locator Selection

A Locator is a special Tool which searches inside the whole image for a certain characteristic
e.g. a gray value edge or a pattern and determines its position. Once the position has been
calculated it is used as the relative reference system for all other Controls included in the
same Inspection. If the locator has not found any position in the current image, all other
Controls in the Inspection will not be calculated and their result will be FAILURE.

¢

If you move your mouse cursor in the IMAGE PANEL after you have
selected a locator from the pull-down menu under the “Select Locator” label,
it will change appearance; it will show the icon of the Locator Tool as shown

NOTE in the menu.
@ Maximum one locator in each Inspection.
NOTE

Teach

Select Locatar

MOME

B Position
£ pattern Match

Outpuk Setup
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Parameters
None

Position

Pattern Match

360° Pattern
Match

360° Contour
Match

Description OoBJ AOR ID PRO
No Locator is used in the Inspection.
Locates the position of an edge in pixels. The edge

is found searching along a direction passing through
the ROI center.

Searches for a pattern inside the ROI; the pattern

template is acquired in the Teach phase (STEP 2).

The pattern to be found must have the same
orientation of the template.

Searches for a pattern inside the ROI; the pattern

template is acquired in the Teach phase (STEP 2). } )

The pattern to be found may have a different
orientation with respect to the template first pattern.
Searches for a contour of an object inside the ROI;
the contour is acquired in the Teach phase (STEP
2). The object to be found may have a different
orientation with respect to the template.

Searches for, locates and decodes a Datamatrix

Datamatrix code present inside the ROI ) ) )
Searches for, locates and decodes a Barcode code
Barcode present inside the ROI ) ) )
After inserting a Locator, the other Controls may not be visible in the IMAGE
PANEL and DataVS2 GUI only displays the Locator ROI (with red borders).
This means that the Locator Tool didn’t find a pattern or a good edge.
Please, change the position of the Locator ROI or adjust the Locator
NOTE parameters in order to allow the Locator find a good target. As soon as the

Locator is OK again, all other control ROIs will be displayed.

4.3.3 Control Selection

Select the Control you want to add to the current Inspection using the pull-down menu. If you
want to add more than one Control to your Inspection you are allowed to do so up to a
maximum of 255 Controls.

¢

If you move your mouse cursor in the IMAGE PANEL after you have
selected a Locator from the pull-down menu under the “Select Control” label,
it will change appearance; it will show the icon of the Control Tool as shown

NOTE in the menu.
@ Please consider that the more the Controls an Inspection has, the higher the
processing time for the Inspection.
NOTE
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Teach
Selezione Locatore
Messuno L
Selezione Contralla
w

4 Luminasita

il Contrasto

B Pasizione

B Amnpiezza

B Conkeggio

2% Patkern Makch
&% Contour Match

Parameters Description OoBJ AOR ID PRO

Brightness The average intensity of pixels inside the ROI. -
Calculates the ratio between the brightest and the

Contrast darkest pixels inside the ROI. )
Searches for a specific shape inside the ROI; the

Contour Match | shape template is acquired in the Teach phase (STEP -
2)
Counts the number of edges inside the ROI searching

Edge Count along a direction passing through the ROI center. )

Width Measures the distance between two edges in pixels. -
Searches for a pattern inside the ROI; the pattern

Pattern Match template is acquired in the Teach phase (STEP 2). )

The pattern to be found must have the same
orientation as the template.
Locates the position of an edge in pixels. The edge is

Position found searching along a direction passing through the -
ROI center.

Datamatrix Searches_ and decodes one or more Datamatrix } )

Reader symbols in a ROL.

Barcode reader

ocv

360° Contour
Counter

360° Defect
Finder

Searches and decodes one or more Barcode symbols
in a ROI.

Verifies the presence and print quality of a character
string.

Searches and counts a group of objects inside a ROl
the objects are searched and identified by analysing
the contours

Detects the defect level of an object with respect to
the template present in the reference image.

Once selected, you have to position your Control in the reference image. This is done
graphically by positioning and sizing its ROl inside the working area. After you have selected
a Control, the CONTROL PANEL displays the default parameters for this Control. To adapt
the parameters, use the graphical controls provided such as sliders and checkboxes.

The calculated result of a Control is indicated by the Status indicator turning green or red; the
frame of the ROI shown inside the IMAGE PANEL will be displayed in the same color as the
status indicator.
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4.3.4 Configuration of Outputs and Image Saving Condition

Once you click on the “Output Setup” button, the CONTROL PANEL allows you to set up the
sensor outputs and the image saving condition of an Inspection currently in execution.

You can setup the desired output configuration for all the three digital outputs: by default they
are disabled.

The same configuration steps can be repeated to set the image saving condition. If enabled
the acquired images will be saved according to a FIFO (First In First Out) policy. The sensor
can store up to 10 images.

You can download and see the images saved on sensor by opening the

currently running Inspection on the sensor. If present, the images saved will
NOTE be downloaded from the sensor and shown in the IMAGE BUFFER.
Configuration of Standard - Outputs Configuration of Expert- Outputs

Control Panel Control Panel

Expeart Standard

Cukput Configuration

Data Formatting | Gutput string preview

COukpuk Duration Cukput Delay I Fion Result
nspection Results
= 0 X
| ms | ms [¢] Inspection Mame

Crverall Inspection Logic Result

Cutpub 1| Qutput 2 || Cukput 3 | Oukput 4 4[] Barcade Readert

[ Megative Logic
Mode Checked A
DISAELED W

TOGELE
BUSY-READY
ERROFR

TRIGGER OWERRILM
DELAY OVERRLN

Separator: &

w Mo Read Message: M READ

1oo0o0oO0dsE

Parameters Description Default OBJ AOR ID PRO
Defines the output configuration
associating a certain logical result to
this output.

Note: DataVS2 offers 4 digital outputs
that can be associated to Inspection
results. This function is available in the
Mode Hardware 3 and ST2.3.0.01 firmware Disabled
(and latter versions) of DataVS2. PIN 3
of the M12 connector can be used
alternatively as a pulse source of an
external illuminator or digital output 4
connected to an Inspection result.

The Digital output 4 is disabled when
enabling (ON) the external illuminator.
If you select the Negative Logic, the
output will be low when the Control
Negative logic result is SUCCESS. In default settings, | Disabled
the output will be high when the
Control result is SUCCESS.
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Parameters Description Default OoBJ AOR ID PRO
Determines the output duration in
milliseconds. The output will maintain
its last value even after the timeout
defined in “Output Duration”. Default
output duration is 10 ms. With this
configuration, all outputs will maintain
their values for 10 ms after an
Inspection result is available. When the
Output duration is 0 ms, the outputs
maintain their status until the next
result is available.

Output Duration 10 ms

Note: changing Output Duration will
affect all three outputs.

Determines how much time the output
has to wait before displaying the last
acquired result. Output Delay is
calculated from the end of the image
acquisition. Default delay is 0 ms and
so the outputs are switching
immediately after an inspection result
is available. If the Inspection execution
time exceeds the delay interval, the
sensor goes in ERROR signalling: you
can see the ERROR message by
Output Delay setting one of the Output Modes to 0ms
ERROR. This kind of error doesn't
block sensor inspection.

Note: when testing an Inspection in the
RUN mode with Statistics enabled on
the DataVS2 GUI graphic interface, the
Output Delay is displayed in the
STATISTICS Panel.

Note: changing Output Delay will affect
all outputs.

Allows to compose the message
containing the inspection results sent
to the sensor at the end of each
inspection on the Ethernet or Serial
channel.

The message containing the results is

composed of all the elements selected Iggi:effu”
in the “Result Format” area. Data\?SZ
Please refer to Chapter 8 for more
Result format . . returns the -
information on the protocol to use for complete
results reading. .
string
Note: this function is available in results.
ST2.3.0.01 firmware, and latter
versions, of DataVS2.
Note: the string result preview can be
visualized by selecting the Result
Preview Tab.
Represents the character inserted as a
separator between one result and the
successive one inside the message
containing inspection results.
The separator value can be changed
Separator by simply inserting the desired value in | ‘& -

the specific area.

Note: this function is available in
ST2.3.0.01 firmware, and latter
versions, of DataVS2.
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Parameters

Description Default

OoBJ AOR ID PRO

NO READ
message

Represents the character string
included in the result message instead
of each Barcode or Datamatrix tool that
has generated a failure result.

When the NO READ string is not
configured, the sensor returns the
normal set of results, obtained
amongst those marked as necessary in
the result Format panel. When the NO
READ message is configured, a NO
READ string is returned instead of
each Datamatrix and Barcode tool
having a FAILURE result.

Note: this function has been introduced
beginning from the ST2.4.0.XX
firmware release and is supported only
by the Inspections having the 4.0
version value.

¢

NOTE

Ensure that the sum of Delay Time and Duration Time is always
considerably less than the time period between two parts to be inspected. If
you infringe this rule, the sensor is not able to give a result for each part.

The following table contains an ordered description of all available Output Modes.

Parameters
DISABLED

PART
DETECTED

PART PASS

PASS FAIL

CONTROL

RESULT

LOGICAL TOOL
RESULT

Description

The Output is disabled; the digital value is always
LOW (or HIGH with Negative Logic flag checked).

The Output is associated to the result of the Locator (if
present). If the result of the Locator is SUCCESS, the
output is HIGH, otherwise the output is LOW.

Note: if the Inspection doesn’t contain any Locators,
this Output Mode value is hidden.

Note: this output mode is not present in the DataVS2
AOR model. The Logical Tools can be used to obtain
this function.

The Output is associated to the logical NAND of the
Controls currently present in the Inspection. If the
result of each of the Controls is SUCCESS, the output
is HIGH, otherwise the output is LOW.

Note: this output mode is not present in the DataVS2
AOR model. The Logical Tools can be used to obtain
this function.

The output is associated to the logical NAND of the
Controls currently present in the Inspection. Even if
only one of the results is FAIL, the output is HIGH,
otherwise the output is LOW.

Note: this output mode is not present in the DataVS2
AOR model. The Logical Tools can be used to obtain
this function.

The output is associated to the logical result of the
Control corresponding to the selected row. If the
Control result is SUCCESS the output status is HIGH,
otherwise the output status is LOW.

The output is associated to the logical result of the
Logical Tool corresponding to the selected row. If the
Control result is SUCCESS, the output status is HIGH,
otherwise the output status is LOW.

OBJ AOR ID PRO
- - -
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Parameters

BUSY-READY

ERROR

TOGGLE

Description

In this configuration the output maintains the HIGH
value for the entire time interval corresponding to the
Inspection execution time; as soon as the result is
available and the Inspection execution cycle is
completed, the output value becomes LOW.

Note: this output mode is not displayed by the
DataVS2 GUI when in the RUN mode.
In this configuration, the output becomes HIGH when

an ERROR occurred on the sensor; three are the main

ERROR situations signalled by the sensor:

A software crash occurs during Inspection execution:
in this situation the sensor is blocked and has to be
reset.

An output delay time out: in this situation the execution
time has exceeded the delay time set by the user; the

sensor is not blocked after an output delay time out.
A trigger delay error: in this situation the sensor has
received a trigger input for the next image acquisition
when the previous execution cycle is not completed;
the sensor is not blocked after a trigger delay error.
Note: this output mode is not displayed by the
DataVS2 GUI when in the RUN mode.

In this configuration the output switches after every
sensor Inspection. There is no relationship with the

Inspection result. After every inspection execution, the

status of the output configured as TOGGLE switches
from 0 to 1 and vice versa.

Note: this output mode is not displayed by the
DataVS2 GUI when in the RUN mode.

OoBJ

The following table displays the possible Images Saving conditions:

PRO

Parameters

Description

OoBJ

AOR

PRO

ALL

If selected, every Inspected image will be saved on
the sensor.

ON PART
DETECT

If selected, only images corresponding to a Locator
Success will be saved on the sensor.

Note: this option is shown only if the current
Inspection contains a Locator.

ON PART PASS

If selected, only images corresponding to an
Inspection Success (result of all the Controls is
SUCCESS) will be saved on the sensor.

ON PART FAIL

If selected, only images corresponding to an
Inspection Failure will be saved on the sensor.

CONTROL
RESULT

If the control result is successful the images will be
saved to the sensore

LOGICAL TOOL
RESULT

If the logical tool result is successful the images will be

saved to the sensore

4.3.5 Example of a Timing Diagram

The following diagram displays an example of Output timing and signals.

Let's assume to test 4 parts (A, B, C, D) moving on a conveyor belt: part C is not OK. Every
2500 milliseconds (ms) a new part has to be inspected. We assume an execution time of 500

ms. Output Delay is set to 0 ms. The Output Duration is set to 1000 ms.
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Output Modes are connected according to the following description:

Trigger
Signal

Output 1: part OK
Output 2: Toggle
Output 3: Busy-Ready

Part OK

b

The explanation of the timing diagram displayed in the above picture is provide below:

The sequence for the trigger signal (at the top of the diagram) shows the trigger
signal received by the sensor; in this example we assume the inspection execution
starts with the rising flank of the trigger (Trigger Mode is set to Hardware Rising).

The Busy-Ready Output goes HIGH when a Trigger input is received. The Busy-
ready Output changes to LOW when the Inspection is complete. The black sequence
shows the behavior of this output when Output Duration is set to 1000 ms. The red
sequence represents the behavior of this output when Output Duration is set to 0 ms;
in this case the Busy-Ready signal is set to LOW immediately after an Inspection
result is available.

Toggle Output is set to HIGH as soon as the Inspection result for part A is available.
After the availability of the result for part B, the Toggle signal changes to LOW. Every
time the Toggle signal changes its status a new Inspection is available. This
distinguishes two consecutive inspection results with the same status (e.g. when two
adjacent parts are wrong)

Output 1 is set to part OK. The black sequence shows the behavior of this output
when Output Duration is set to 1000 ms; in this case the output switches to HIGH as
soon as a good part is inspected. After staying HIGH for the set Output Duration the
status changes back to LOW again. In the diagram above there is no status change
for part C, as it is a not good part; the output stays LOW until the result of the next
good part is available.

The red sequence shows the behavior of this output when Output Duration is setto 0
ms. In this case the output switches to HIGH after part A, a good part, is inspected
and does not fall back to LOW until a bad part is found (part C in the diagram above).
After going LOW the output stays LOW until a new good part is inspected.
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4.3.6 Logical Tool Selection

This feature is not enabled only when the current Inspection is a DataVS2
OR model type; you can always check the Model Type value of the current

NOTE inspection from the INSPECTION EXPLORER panel, see Chapter 3.

When you click on the “Output Setup” button, the OUTPUT SETUP TABLE will be displayed
in the central area of the main window, allowing you to insert and configure Logical Tools.
Opening the LOGICAL TOOL TABLE you will see the list of the Controls currently inserted in
the Inspection on the left side and the three digital Outputs on the right, both shown as
rectangle boxes. Controls boxes are highlighted in red or green depending on the logical
result of the Control, failure or success. Output boxes are highlighted in gray or yellow
depending on the logical status of the output, low or high.

Select the Logical Tool you want to add to the current Inspection by the means of the pull-
down menu. Once selected you have to position your Logical Tool in the Logical Tool
container. This is done graphically by left-clicking the mouse in the position you want to
locate the Logical Tool. An image will then appear representing the logical gate
corresponding to the inserted Logical Tool.

S
Select Logical Tool
& ArD w Select logical kool and click to place it on the panel.
' Erightnessd
And2 ; ) OUTPUTL

ouTRUTZ

OUTPUT3

After selecting the Logical Tool, the CONTROL PANEL will display the Logical Tool
parameters, represented by the list of all possible Controls that can be connected as inputs
to the Logical Tool; the currently connected inputs are shown as checked inputs in the
CONTROL PANEL. As soon as the minimum number of Inputs are connected to the Logical
Tool, it will change color and become green (SUCCESS) or red (FAILURE) depending on the
logical status of the gate.
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Parameters
AND

OR

XOR

NAND

NOR

XNOR

NOT

MAJORITY

Control Panel

Logical AMD Tool Parameters
Mame |Andz Status O
Input Zhecked
Brightness1 ]
= 4 Delete b
Description OBJ

Calculates the logical AND of the Controls connected as
inputs.

Calculates the logical OR of the Controls connected as
inputs.

Calculates the logical XOR of the Controls connected as
inputs.

Calculates the logical NAND of the Controls connected
as inputs.

Calculates the logical NOR of the Controls connected as
inputs.

Calculates the logical XNOR of the Controls connected
as inputs.

Calculates the logical NOT of the Controls connected as
inputs.

Calculates the minimum number of input Controls whose
result must be SUCCESS in order to make the Logical

Tool result SUCCESS too.

AOR

X

E

X

X

S

X

X

X ©

S

X

X

X

X

X

X

T
X A
.o

X

E

X

X

E

X

X

Once connected the Logical Tool to its inputs you have to connect it to Outputs; to do so,
from the Logical Tool container select the output mode you want to connect the Logical Tool

to, and from the CONTROL PANEL select the Logical Tool row as output Mode.

Control Panel

Cutput Configuration

Cukput Dur ation Oukput Delay
10 c ms a : ms

Oubput 1| Qukput 2 || Qukput 3

[ NMegative Logic

Mode Checked
DISABLED
TOGGELE |
BLSY-READY |
ERR.OR O
Brightness1 O
Andz O
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The maximum number of Inputs that can be connected to a Logical Tool

depends on the Logical Tool type; please, refer to Chapter 0 for a complete
NOTE explanation of Logical Tools.

More than one Logical Tool can be added to your Inspection. The maximum

number of Tools (Controls, Locators and Logical Tools) that can be inserted
NOTE in an Inspection is 255.

4.4 STEP 3: RUN

If you have successfully inserted all Controls you need and configured Outputs, proceed with
STEP 3. In this STEP you will be able to:

441

Configure Run Settings for the current Inspection

Test your Inspection either Offline or Online

Run your Inspection if Online

Run

Y3aM - Run Settings

Fa 3 Y
Test

(_ Fun R

Quick Guide STEP 3

Click on the “Run Settings” button in STEP 3. The DataVS2 GUI software will display
some running options in the CONTROL PANEL.

e The “Images Saving” settings can be used to save Inspection related images
on the sensor during its execution. The images will be saved in a queue
according to a FIFO (First In First Out) policy.

e The “Teach" button setting allow you to enable or disable the teaching
behavior of the button integrated on the sensor, see Chapter 7.1.

Once the Run Settings have been configured click on the “Test” button under the
“Run Settings” in STEP 3.

The DataVS2 GUI will display the “Output Status” and the “Reference Image”
configured for the Inspection.
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Control Panel

Cukputs Skakus Reference Image

Cukput 1
Cukpuk 2

Cukpuk 3

Cukput 4 - - %

i) OFF Line Test ® on Line Test

Load Image b Skart

If you are in Offline Mode you can only make an Offline Test: to do so click on the
“Load Image” button or click on the IMAGE BUFFER icon in the Tool Bar and select
up to 19 images to cycle through for testing.

NOTE dimension) you can change the IMAGES BUFFER dimension from the

The IMAGE BUFFER stores images into a circular array, according a FIFO
policy. After the number of loaded images has reached the maximum array
dimension, the next loaded image will overwrite the older one. If you need to
load more than 19 images at the same time (and enlarge the array

OPTIONS Menu.

If you are in Online Mode you can perform an Online Test, by clicking on the “Start”
button. The DataVS2 GUI software will start loading LIVE images and testing each
according to the Inspection settings.

For both Online and Offline Test, the “Output Status” LED shown in the
CONTROL PANEL will change according to the settings made for each
NOTE output.
@ Sensor Outputs are physically disabled in Test mode.
NOTE

To stop an Online test, click on the “Stop” button.

To run the Inspection, click on the “Run” button directly under the “Test” button in
STEP 3. The CONTROL PANEL will display the Run Settings controls.

Choose the “Statistics and Timings” option for the run mode.

Now press “Start” button”; if the Inspection has not been saved on the sensor, a
dialog box will appear asking you to save the Inspection in one of the available
Inspection Slots on the sensor. Each Inspection can be saved with an individual
name for easier identification.
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4.4.2 Run Settings

Control Panel
Ewpeert
W3M Adjuskable Parameters
[Jicamera Settings

[ Triager
[Jinternal Hurminatar

H- ] ool

After clicking on the “Run Settings” button in STEP 3, the CONTROL PANEL will display the
following options:

Parameters Description Default OBJ AOR ID PRO
Selects the parameters of the running
inspection that have to be displayed and
changed using the VSM when connected to

VSM Modifiable DataVS2.

Parameters A parameter can be displayed by selecting None
the corresponding box.
Note: this function is available in ST2.3.0.01
firmware, and latter versions, of DataVS2.
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443 Test

After clicking on the “Test” button available in STEP 3, the CONTROL PANEL shows:
¢ the simulated status of each output (yellow for HIGH, brown for LOW);
¢ the currently used Test mode (either Offline test or Online test);
¢ the Reference Image used for the Inspection.

¢

NOTE

Sensor Outputs are disabled in the Test mode. In the Online Test, the
images are acquired by the sensor. Results are calculated by the DataVS2
GUI in both Test modes, Offline and Online.

Button

Add Image

Start/ Stop Test

Trigger

Oukpuks Skakus Reference Image

Control Panel

Cukpuk 1

Cukput 2
Cukput 3 i
Cukput 4 - -

70 OFF Line Test ® On Line Test

Load Image 3 Stark

Description

Offline Mode only: it allows you to add new images to
the IMAGE BUFFER which shall be tested according
to the current Inspection settings.

Online Mode only: sensor will start to acquire images;
the Inspection is performed by the DataVS2 GUI
graphic interface on the PC; results are updated;
Online Mode only: when an Ethernet / Serial Trigger
mode is set, the Trigger button triggers the inspection
from the sensor and acquires an image on PC; at the
end of inspection the results are displayed on the
DataVS2.

Note: the button is enabled by DataVS2 GUI only after
having pressed “Start Test".

Note: this function is available in ST2.3.0.01 firmware,
and latter versions, of DataVS2.

OBJ AOR ID PRO

In Offline Mode, an image is tested after you have selected it from the IMAGES BUFFER.
The results are displayed in the IMAGE PANEL and the Inspection Explorer is updated.
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444 Run

Run Mode is accessible only in the Online Mode. If you click on the “Run” button in STEP 3,
the CONTROL PANEL will show:

¢ the current status of each output (yellow for HIGH, brown for LOW)

¢ the Reference Image used for the current Inspection.

Parameters Description OBJ AOR ID PRO
Graphics The currently processed image is sent to the PC and
Enabled shown in the IMAGE PANEL.

The sensor does not send images to the PC. The

DataVS2 GUI graphic interface shows only the

inspection results for each Control, the timing for the

current Inspection phases and the statistics for the
current Inspection. These values may be used to
evaluate the performance of the Inspection currently
performed by the sensor.

After pressing the “Start” button, the DataVS2 GUI
graphic interface will ask you to save the current
Inspection in one of the 20 sensor Slots available. A
different name can be assigned to each Inspection to
ease identification.

Note: If your sensor is running with a firmware version
older than ST.2.1, you will see only 8 memory Slots
available for Inspection saving.

When an Ethernet / Serial Trigger mode is set, the
Trigger button triggers the inspection from the sensor
and acquires an image on PC; at the end of inspection
the results are displayed on the DataVS2.

Note: the button is enabled by DataVS2 GUI only
after having pressed “Start”.

Note: this function is available in ST2.3.0.01 firmware,
and latter versions, of DataVS2.

Statistics and
Timings

Start / Stop

Trigger

correspond to the current Inspection Model Type. In this case you will see
the “Run” button disabled in STEP 3. In order to run your Inspection on the
sensor you have to select the sensor's Model Type from the Tool Bar and
configure again a New Inspection.

@ Run mode is not accessible if the current sensor Model Type does not

NOTE

The sensor has now been configured and is ready for operating in a stand-alone mode.

If the Inspection performance fulfil your needs you can now disconnect the sensor from the
DataVS2 GUI software. Press the pull-down menu under the “Sensor” Menu and select
“Disconnect from sensor”. The sensor will start running as a stand-alone device. You should
also disconnect the Ethernet cable from the sensor.
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4.5 INSPECTION SETTINGS

The following table lists all the Inspection parameters that you can configure through the
DataVS2 GUI software.
The Default Value represents for each parameter the default value that the DataVS2 GUI
software will set at Inspection creation.
The values column contains all the admitted values for the corresponding parameter.

The DataVS2 OBJ, AOR and ID/PRO columns refer to the Inspection Model Type and are
checked depending on the availability of the parameter in the selected Model.

Parameters

Version

Model Type

Name

Image Resolution

Exposure Time

Gain

Trigger Mode

Hardware Trigger
Polarity

Hardware Trigger
Delay

Internal llluminator

External llluminator

Output mode

Output Duration
Output Delay

Logical Outputs

Default
values

4.0

Svslnspection

640x480 pixel

3ms

1

Continuous

Rising

Oms

Normal

Off

Disabled

10 ms
Disabled

Positive

Values

4.0
OBJ
AOR
ID
PRO

640x480 pix
320x240 pix
160x120 pix

[0,1-100] ms
[1-3]

Continuous
Hardware

Ethernet / Serial

Rising
Falling

[0-999]

Off
Normal mode
Power mode

Off
On

Disabled
Toggle
Busy-ready
Error

Part detect
Part pass
Part fail

Vision Tool dependent
Logical Tool dependent

[0-1000] ms
Disabled
[1-1000] ms
Positive
Negative

OoBJ

Disabled
Toggle
Busy-ready
Error
Part detect
Part pass
Part fail

AOR

Disabled
Toggle

Busy-ready

Error

Vision Tool

dependent

Logical Tool

dependent

ID/PRO

Disabled
Toggle
Busy-ready
Error
Vision Tool
dependent
Logical Tool
dependent
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Parameters

Image Saving

Separator

Result Format

Default
values

None

All

Values

None

All

If part detect

If part pass

If part fail

Control result
Logical Tool result

An ASCII character

Values depend on
Inspection.

(*) Configurable parameter only for PRO model.

54

oBJ AOR ID / PRO
None None None
All
Control Control
If part
result result
detect . .
Logical Tool | Logical Tool
If part pass
. result result
If part fail
-
-




DATAVS2 EASY GRAPHIC USER INTERFACE o

5 DATAVS2 EASY GRAPHIC USER INTERFACE

After launching the program, the following screen is displayed:

iz IEnriFisy Tl [ I [Rar Sevin e P Carioranl Pzl

Fle <=::nsor Options Help
Inspect x1 Mame;  Dats¥SZInspection R .

2tk 8- @E B0
Datalogic Easy Graphic User Interface - 3 Setup Steps Control Panc]
| Teach

Image Setup

= Salest Losater o) | Erortness Toa Paramsters
) Off Line onLine HONE v Run Settings
’ Salacta tack e — . Name [Brightness1 statc
News Inspzction v A1 Brightness v
Shape |Ellpse ~
e — Run

Set Reference Image Oukput Setup

Brightness score

©  Output Setup

Exggg[ed 0% 50% 100%
min
Calculated [T 1%
Expected f]
max
£ pelste ¥
- Show Al A
Brightness
Brightness Contrq| calculates the aterage brightness
of the pixels indude h the
pixels are, the highel th
L » Chetking the pr
cHAFTRARE INT - box;
= Differentating dark oljjects from white hbjects.
When you are in STEP 2 thik Brightness Confiol ROT
GULL22RETAZ -~
Sl e Imagge Panel. ik Sebup Fanel | Statistics Panel lInsmetion Expllore IHezlm Pamel

Each DataVS2 GUI component is explained separately with detail in the following chapters.

5.1 DATAVS2 GUI COMPONENTS

This chapter describes the following DataVS2 GUI components:
e Menu Bar

Tool Bar

Setup Panel

Control Panel

Image buffer dimension

Image Panel

Output Setup Panel

Statistics Panel

Inspection Explorer

Help Panel

Status Bar
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5.1.1 Menu Bar

File  Sensor  Options  Help

The Menu bar groups the main DataVS2 GUI functionalities in 4 different menu items:
File: groups Task selection and management functions

Sensor: groups the main sensor options;

Options: groups the DataVS2 GUI software options;

Help: shortcut to the operation manual and to DataVS2 GUI general information.

Following a description of each menu item.

File
File | Sensor  Options  Help
1| Mew Inspection CTRL+M
.__,': Cpen Inspeckion k
L'ﬂ Save Inspection »
Exik
Parameters Description OBJ AOR ID PRO
Creates a New Inspection. If an Inspection is already
New Inspection | opened, the DataVS2 GUI software asks for saving before

closing it, then it resets the panels to the initial condition.
Loads an Inspection into the DataVS2 GUI graphic
interface. The following options are possible:
e  Open Inspection from PC: the Inspection to load is
stored on the PC.
Open Inspection | ¢  Open Inspection from sensor: the Inspection to load is
stored in a memory slot of the sensor.
If an Inspection is already opened, the DataVS2 GUI
graphic interface asks for saving before closing it, then it
resets panels to the initial condition.
Saves the current Inspection shown by the DataVS2 GUI
graphic interface. The following options are possible:
e Saves Inspection on PC: the Inspection is saved in a
folder chosen by the user on the PC.
Save Inspection | ¢  Save Inspection on PC (vSDK Compatibility Mode):
the Inspection is saved in a folder chosen by the user
on the PC in a format compatible with vSDK API.
e Saves Inspection on sensor: the Inspection is saved in
a memory slot on the sensor.
Closes the DataVS2 GUI software. If an Inspection is
Exit already opened, the DataVS2 GUI graphic interface asks
for saving before closing.
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Sensor
~____ Offline Mode Online Mode
Sensar Sensar
Connect bo sensor Disconnect from sensar
J=' Find
= Settings
Factory Reset
Parameters Description Operation OBJ @ AOR ID PRO
Mode

Connect to sensor Establish a connection with sensor Offline

through Ethernet
Find Searches for and find sensor in a Offline

network
Disconnect from Disconnect the DataVS2 GUI from the Online
sensor current connected sensor

Open the Sensor Settings window,
Settings allowing thg user to change ggneral Online

sensor settings and manage firmware

update.

Reset the general default settings on

the DataVS2 sensor (Chapter 3.4).
Factory Reset Note: this function is available in Online

Options

ST2.3.0.01 firmware, and latter
versions, of DataVS2.

The Options menu displays the following popup window that allows you to configure the
DataVS2 GUI options:

Language General setkings
® English & Save Image Buffer Images
7 Italian 77 Disable Warnings
Y Deutsch & show all results
) Francais Image buffer:
7% Spanish

Saving Images Settings
Ci\Documents and SettingsiAll UsersiDati applicazioniiDatalogich,Datat

Murmber of images:

Data¥S2GUI Options X]

192

4 Choose Directary

328

b d

P
Apply 3

Cancel
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Parameters

Language

Save Images in
Buffer

Disable Warnings

Show all results

Image buffer
dimension

Image saving
options: directory

Image saving
options: maximum
number of saved
images

Apply changes

Cancel

Help

Parameters

Operation Manual

About

Description
The currently selected language in the DataVS2 GUI
software. Five are the languages managed:

e English
e ltalian
e German
e French
e Spanish

After selecting the desired language, press the
“Apply” button to confirm. Pressing the “Cancel”
button will restore the previous condition.

When saving the Inspection on the PC, if this option is
enabled, all the images currently present in the Image
Buffer will be saved together with the Inspection on
the PC.

Note: to see images saved on the PC you will need to
open the Inspection in the DataVS2 GUI graphic
interface. Images are saved in a compressed format.
If enabled, warning messages for Pattern Match, 360°
Pattern Match and 360°Contour Match Tool
configuration will not be displayed in STEP2.

If enabled all the graphic results of the 360° Pattern
Match Tool are shown in STEP 3. We suggest to
disable this flag to speed up the DataVS2 GUI when
in test mode and to assure that all images are
downloaded from sensor.

The capacity of the Image buffer: the number of
images that can be stored at the same time in the
image buffer.

Use this function to set the directory where the current
Inspection images are saved according to the saving
condition defined in Setting panel Run—->Expert.

The image saving function is active both in the Test
mode as well as in the Run mode.

Sets the maximum number of images saved in the
directory; once full, the following images overwrite the
previous ones starting from the oldest. If the number
is set to 0, there is not a maximum value of images in
the folder, so the images will never be overwritten.

Applies changes to the DataVS2 GUI.

Restores previous options. All changed options will be
ignored by the DataVS2 GUI.

Help

About,

Cperation Manual 3

Description

Displays the DataVS2 and VSM user manuals; each
manual is displayed by DataVS2 GUI in a separate
window.

Shows information on the DataVS2 GUI graphic
interface and connected sensor version (see image
below).

oBJ
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The following window opens when the “About” menu is pressed:

Parameters (from
top to bottom)
Software version
Product code

Image Processing
Library version

Name
Model type

IP address

Subnet Mask

Mac Address

Firmware version

Hardware Revision

x|

DataVS2

DatawS2 Graphic Uzer Interface

Software Version
Product Code

Image Processing Library Version

Connected Sensor

Tame

Model Type

IP Address

Subnet Mask Address
Mac Address

Firrmsare Version

ST.1.3.0 Betad bv 67

627000210

ST2.5.0.01 BETAZLY

Mo Sensor Connected

17227101, 204

£55.255.0.0

00:50:C2:32:536: 79

5T2.3.0.01 BETAZ17

Hardware Revision | 3

WARMIMG: this computer is protected by copyright law and international treaties, unautorized
reproduction or distribution of this program, or any portion of it, may result in severe civil and
criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Dakalogic 5.p.A,

Description

The sensor software version.

The DataVS2 GUI software product code.

The DataVS2 GUI integrated simulator version.
Note: after connecting the sensor, the DataVS2 GUI
graphic interface compares the simulator version with
the currently connected sensor version; if different, a
popup message will suggest to update the sensor.
The name of the currently connected sensor.

Note: this field is empty in Offline mode.

The currently connected sensor Model Type.

Note: this field is empty in Offline mode.

The currently connected sensor IP Address.

Note: this field is empty in Offline mode.

The currently connected sensor Subnet Mask
Address.

Note: this field is empty in Offline mode.

The currently connected sensor MAC Address.
Note: this field is empty in Offline mode.

The currently connected sensor firmware version.
Note: when Firmware version is different from the
Simulator version you should update the firmware on
the sensor

Note: this field is empty in Offline mode.

The currently connected sensor Hardware revision.
Note: this field is empty in Offline mode.

OoBJ
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5.1.2 Tool Bar
| Inspection Mame: | DataWs2Inspection ] = i 2 |4 ¥ B g - | (Fil = @‘ ~ | i@
Gives quick access to typical functions. It is divided in 8 sections:

Section 1: name of currently loaded Inspection

In this section, a textbox allows you to configure the Name of the current Inspection.

@ When a new Inspection is created, a default name is assigned by the
DataVS2 GUI, “Svsinspection”.

NOTE

Section 2: functions related to the File menu
RNE=E™ E

fi;ﬂf)tw“ (leftto | peseription OBJ AOR ID  PRO
Creates a New Inspection. If an Inspection is already
opened, the DataVS2 GUI graphic interface asks for
saving before closing it, then it resets the panels to the
initial condition.
Loads an Inspection into the DataVS2 GUI graphic
interface. The following options are possible:
e  Open Inspection from PC: the Inspection to load
is stored on the PC.
Open Inspection e  Open Inspection from sensor: the Inspection to
load is stored in a memory slot of the sensor.
If an Inspection is already opened, the DataVS2 GUI
graphic interface asks for saving before closing it, then
it resets panels to the initial condition.
Saves the current Inspection shown by the DataVS2
GUI graphic interface. The following options are
possible:
e Saves Inspection on PC: the Inspection is saved
in a folder chosen by the user on the PC.
Save Inspection e Save Inspection on PC (vSDK Compatibility
Mode): the Inspection is saved in a folder chosen
by the user on the PC in a format compatible with
vSDK API.
e Saves Inspection on sensor: the Inspection is
saved in a memory slot on the sensor.

New Inspection
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Section 3: functions related to the Image Panel
G

)

Function (left to

right) Description OBJ AOR ID
Changes the current Zoom Factor of the image
Zoom Out ?lzprlgsi/r?g in the IMAGE PANEL, by decreasing it of
Note: the default and minimum Zoom Factor is 1.0.
Changes the current Zoom Factor of the image
displayed in the IMAGE PANEL, by increasing it of 1.5
Zoom In points.
Note: the default and minimum Zoom Factor is 1.0.
The maximum Zoom Factor is 5.0
Section 4: functions related to the Image Buffer
::i;:(t:)tlon (leftto | pescription OBJ AOR ID
Previous image Shows the previous image in the IMAGE PANEL
Next Image Shows the next image in the IMAGE PANEL
Adds one or more images to the IMAGE BUFFER.
Add Image The image to add is loaded from the PC.
Removes the current image from the IMAGE
Delete Image BUFFER.
Section 5: find and connect Sensor
Offline Mode Online Mode
Conneck ko sensor Disconnect from sensor
J2 Find
Functions Description Operation OBJ AOR ID

Mode

Establish a connection with the sensor .

Connect to sensor Offline
through Ethernet.

Searches for and finds sensors in a
network.
Disconnects the DataVS2 GUI graphic
interface from the currently connected | Online
Sensor.

Find Offline

Disconnect from
sensor

X

PRO
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Section 6: DataVS2 GUI screenshot and image management

| (G |
Function (left to Description OBJ AOR ID PRO
right)
Screen Shot i?gff:gze screen shot of the DataVS2 GUI graphic
Saves on PC the image currently loaded in the
Save Image IMAGE PANEL .
Section 7: Model type selection
E =
OBJECT RECOGNITION
B, ADVANCED
Ll ENTIFICATION
G4 PROFESSIONAL
Function Description OoBJ AOR ID PRO
Creates a New Inspection with Model field set
OBJECT to OBJ RECOGNITION (OBJ).
RECOGNITION Note: If an Inspection is already opened the (Offline | (Offline | (Offline
DataVS2 GUI graphic interface asks for saving only) only) only)
before closing it and starts the new task.
Creates a New Inspection with Model field set
to ADVANCED OBJ RECOGNITION (AOR).
ADVANCED Note: If an Inspection is already opened the (Offline (Offline | (Offline
DataVS2 GUI graphic interface asks for saving only) only) only)
before closing it and starts the new task.
Creates a New Inspection with Model field set
to IDENTIFICATION (ID).
IDENTIFICATION Note: If an Inspection is already opened the (Offline | (Offline (Offline
DataVS2 GUI graphic interface asks for saving only) only) only)
before closing it and starts the new task.
Creates a New Inspection with Model field set to
PROFESSIONAL OBJ RECOGNITION (OBJ).
PROFESSIONAL Note: If an Inspection is already opened the (Offline | (Offline | (Offline

DataVS2 GUI graphic interface asks for saving only) only) only)
before closing it and starts the new task.

Section 8: Help

Function Description OBJ AOR ID PRO
Manual Opens the DataVS2 online guide

62



DATAVS2 EASY GRAPHIC USER INTERFACE o

5.1.3 Setup Panel

The Setup panel lets you complete the system configuration procedure in 3 STEPS. Each
STEP is identified by a number.
e STEP1: Image Setup. Allows you to choose the operation mode, create or load an
Inspection and setup image acquisition properties.
e STEP2: Teach. Allows you to insert Locators, Controls and configure Output
behavior.
e STEP3: Run. Allows you to test the Inspection and finally run it on the sensor.

Image Setup Teach Run
_ ~ Select Locator _
@ Offline ! ' OnlLine NONE V5SM Settings
Select 2 task

= Select Control —

-
Run
Set Reference Image Qutput Setup

Three are the colours used by the DataVS2 GUI software to highlight the STEPS:
e Red: the STEP is enabled and selected.
e Blue: the STEP is enabled but not selected
¢ Gray: the STEP is disabled.

Only enabled STEPS can be selected. Only one STEP can be selected each time. Just press
the triangle button to select a STEP.

5.1.4 Control Panel
The control panel offers several different functions depending on the current STEP
configured and the operation you are carrying out. For instance, it allows to change the basic
parameters of the sensor as well as the visualize and change the current parameters of a
Locator or a Control Tool.

At the DataVS2 GUI software start up, the CONTROL PANEL is empty and displays the
DataVS2 Logo.

Each section of the Operation Manual contains a description of parameters displayed in the

|
rnatavsz
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5.1.5 Image Buffer

It lists the thumbnail pictures of images which have been previously acquired from the sensor
(Online mode) or loaded from the personal computer (Offline mode).

As soon as images are loaded in the DataVS2 GUI software, their thumbnails pictures are
shown in the IMAGE BUFFER. The image currently displayed in the IMAGE PANEL is
highlighted with a red frame inside the IMAGE BUFFER. You may switch to a different image
by simply clicking on the corresponding thumbnail or by using the arrow buttons in the tool
bar.

The maximum number of images currently stored in the IMAGE BUFFER can be changed
from from 20 to 100 in the Options Menu of the DataVS2 GUI. The default value is 20.
Changing the IMAGE BUFFER capacity will generate an IMAGE BUFFER reset.

Be careful; changing the IMAGE BUFFER capacity will affect the memory
space used by the DataVS2 GUI software on the PC. All the images shown
NOTE by the IMAGE BUFFER are stored in the DataVS2 GUI installation folder.

Buffer
Immagini

¥

Jolololo[olo[o]o
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5.1.6 Work Area Tabs

-
Output Setup

The DataVS2 GUI work area is organized in three tabs, each enables the PANEL currently
displayed in the central area of the DataVS2 GUI:
e IMAGE PANEL: displays images related to the current Inspection loaded from the
sensor or from the PC.
e OUTPUT SETUP PANEL.: displays the panel used for Logical Tools configuration. It
can be selected only in STEP2.

@ This panel is enabled only for AOR Inspection Models.
NOTE

o STATISTICS: displays the panel used for displaying the Inspection execution
statistics and timings values. It can be selected only in STEP3. It is enabled only in
the Online mode.

The DataVS2 GUI software uses three colours to highlight the PANELS:

¢ Red: the PANEL is enabled and selected.

e Blue: the PANEL is enabled but not selected

e Gray: the PANEL is disabled.

The DataVS2 GUI software automatically manages the PANEL visualization according to the
STEP currently selected. If you want to change the selected panel, just left-click with the
mouse the corresponding tab button.

Image panel

The IMAGE PANEL displays the images acquired from the sensor when in Online mode or
the images loaded from the PC when in Offline mode.

The IMAGE PANEL is enabled in STEP1, STEP2 and STEPS3.

When you are in STEP2 the displayed image is the Reference Image of the current
Inspection.

When in STEP 2 and STEP 3, the IMAGE PANEL shows also the ROIs of the Locator and
the Controls inserted in the current Inspection.
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Output Setup panel

The OUTPUT SETUP panel displays the controls for Logical Tools and output configuration
when working with AOR Models.

It is automatically selected by the DataVS2 GUI software when you press the OUTPUT
PANEL button in STEP2.

When no Control nor Locator are present in the current Inspection, the OUTPUT PANEL is
disabled.

Select Logical Tool
- Select logical tool and didk to place it on the panel.

]
Barcode Rezderl

Cutput 2

Image Saving

Statistics panel

The STATISTICS PANEL displays the execution time values and the statistics of the
currently running Inspection when in STEP3.

The STATISTICS PANEL is automatically displayed by the DataVS2 GUI software when you
are in STEP3, the RUN button is pressed and “Visualize Statistics and Timing” button in
CONTROL PANEL is selected. The Inspection is running on the connected sensor and
timings and statistics are loaded on the STATISTICS PANEL after each execution cycle.
When the STATISTICS PANEL is shown all other panels are disabled.

The DataVS2 GUI offers two display modes of the statistics and results: Text and Graphic.
The following table lists and describes all the parameters displayed and the functions present
in the Statistics panel.

Beginning from the ST2.3.0.01 firmware version of DataVS2, the statistics
are calculated inside the DataV/S2. In the previous firmware versions, the
NOTE statistics were calculated on the DataVS2 GUI.
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Statistics — Text Format

Statistics — Graphic Format

Show: @ Data ) Graphs C Reset Statistics b Show: ) Data

Operator Execution Time  Total PASSED Total FAILED Executed

1Image acquisition time 14,92ms

g

NONE NONE NONE NONE NONE Graphs inputs: HORE v | | HORE

@ Graphs

Timing

| | NONE

~ | | NONE

Reset Statistics

~ | | NONE

Adv Contour Match Locatorl 308,06 ms 4 (100%) 0 (0%) 4

Lettore Barcode2 &,08ms 4 (100%) 0 (0%) 4

And 3 0,00ms 4 (100%) 0 (0%) 4
Output delay time: 0,00ms

B
HEEEBEBE

‘Qutput duration time: 10,00 ms
Total execution time: 333,11 ms 4 (100%) 0 (0%) 4

Insp. per second: 2,95 Inspect... 5 = =

£ 100

Tnspections

Statistics

(56}

= ¥ & =B B

™ 100

Tnspections

The following table lists the type of data displayed.

Parameters Description
In this mode all the data relative to the current
Inspection running on the sensor are displayed in a
tabular format: each line of the two tables displayed
(one dedicated to execution time and the other
Text Format dedicated to execution statistics) contains one single
datum, identified by a name and corresponding value.
Note: The data currently displayed can be saved in a
text file by selecting the field and clicking on the right
button of the mouse.
In this mode all the data relative to the current
Inspection running on the sensor are displayed in two
graphics:
Execution time: the graphic shows the progression of
the execution time of the selected elements with
respect to the number of execution cycles completed,
beginning from when DataVS2 has begun the current
Inspection.
Statistics: the graphic shows the percentage of
successes (positive results) of selected elements with
Graphic Format respect to the number of execution cycles completed,
beginning from when DataVS2 has begun the current
Inspection.
To select the elements to display in the graphics
described above, use the selection menus available
on the top of the Statistics Panel. Up to five elements
can be monitored per Inspection being carried out.
Note: the data currently displayed can be saved in an
image file by selecting the field and clicking on the
right button of the mouse. This menu allows to print
and copy the displayed graphic.
Resets the statistics calculated by the sensor since
Reset statistics the beginning of the inspection (or previous reset) as
soon as the button is pressed.
The time required by the sensor to acquire a new
Image acquisition image during Inspection execution. The time is
represented in milliseconds.
For each Locator, Control and Logical Tool inserted in
the currently running Inspection the panel displays
the logical execution result (PASS or FAIL) and the
execution time in milliseconds.
The Output Duration value set by the user for the
currently running Inspection.

Control execution

Output duration time

oBJ
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Parameters

Total execution time

Worst total
execution time

Output Delay

Inspections per
second

Total Number
Inspections
executed

Total Number of
Inspections
PASSED

Total Number of
Inspections FAILED

Description OBJ AOR ID
The execution time of the currently running
Inspection. It is calculated as follows: Image

acquisition time + Control execution time + Output
duration time.

The worst (highest) execution time performed by the

sensor from the beginning of the execution (once
pressed Start button in the CONTROL PANEL).

The output delay value set by the user for the
currently running Inspection.

The number of Inspections executed in one second
by the sensor.

Note: this value is calculated by the DataVS2 GUI
software according to the timing values calculated by
the sensor. It refers to the Inspection results
processed by the DataVS2 GUI.

If the Inspection execution is too fast the DataVS2

GUI may not process all the results received by the

sensor.

The total number of Inspections executed by the

sensor from the beginning of the execution.

Note: this value is calculated by the DataVS2 GUI

software according to the timing values calculated by

the sensor. It refers to the Inspection results
processed by the DataVS2 GUI.

If the Inspection execution is too fast the DataVS2

GUI may not process all the results received by the

sensor.

The total number of Inspections executed whose

result was SUCCESS from the beginning of the

execution.

Note: this value is calculated by the DataVS2 GUI

software according to the timing values calculated by
the sensor. It refers to the Inspection results

processed by the DataVS2 GUI.

If the Inspection execution is too fast the DataVS2

GUI may not process all the results received by the

sensor.

The total number of Inspection executed whose result

was FAILURE from the beginning of the execution.

Note: this value is calculated by the DataVS2 GUI

software according to the timing values calculated by

the sensor. It refers to the Inspection results
processed by the DataVS2 GUI.

If the Inspection execution is too fast the DataVS2

GUI may not process all the results received by the

sensor.

PRO
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51.7

Inspection Explorer

The INSPECTION EXPLORER displays all the parameters related to the current Inspection
(see par. 4.5); each parameter is updated to the value set by the user during Inspection
configuration.

To view the INSPECTION EXPLORER left-click with the mouse on the related tab on the left
side of the main window.

SR=YTest 10 3 2009
Wersion: 2.1
Model Type: PRO
#-i ) Camera Settings

+__) Trigger
-9 Tuminators
+J Outputs

- Tools

+- ) Logical Tools

The parameters are displayed in a hierarchic view, where each of them is represented by a
branch of the tree.

All the branches are grouped in 9 nodes:

Inspection Name: root node. Represents the name of the current Inspection.
Inspection version: the version of the current Inspection. The Inspection version
field is strictly related to the DataVS2 GUI software version used for its configuration.
Inspections created with older versions of the DataVS2 GUI may have different
version values.

Model Type: Model Type value of the current inspection. Each time you create a
New Inspection the DataVS2 GUI software asks you to select one of the available
Model Types (see Chapter 13). The Model Type value corresponds to one of the
sensor available model types and is used by the DataVS2 GUI software to decide if
the current Inspection can be saved on the current connected sensor.

Sensor Settings: groups Exposure Time, Gain and Image Resolution settings.
Trigger: groups Trigger Mode, Trigger Delay and Trigger Duration values.
llluminators: groups Internal and External llluminator modes

Outputs: groups the Mode value, the Output Duration, Output Delay and Logic
values for each of the three sensor outputs

Controls: groups the configuration parameters and logical results for each of the
Locator and Control inserted in the current Inspection. Tool nodes are red or green,
depending on the current logic result.

Logical Tools : contains the Type and the Name of the Tool for each Logical Tool
inserted in the current Inspection. Logical Tool nodes are red or green, on the current
logic result.

To see the parameters grouped inside a node of the INSPECTION EXPLORER, just left-click
with the mouse on the node in order to expand it.
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5.1.8 Help

The HELP PANEL displays a dynamic help which guides you through all the STEPs. It
provides tips and detailed information on the following topics:
e Software overview
Inspection setup
Basic sensor settings
Trigger parameters
Inspection parameters
Locator Controls and Logical tools parameters

Inspection Explorer |

~ Show all

Basic Settings
1®) What is Brightness?

€ \yhat is Contrast?
®) what is Autoexposure?

€ \yhat are Pointer?

5.1.9 Status Bar

It provides an instant overview of DataVS2 GUI status.
It shows:

e the DataVS2 GUI software version
e the connected sensor's Name and IP Address

¢ the number of images downloaded from the sensor (in LIVE, TEST and in RUN mode
with Graphics enabled)

e the frame rate (in LIVE, TEST and in RUN mode with Graphics enabled)

GUL:L20 BETAS  COMMECTED TO: SWS2 [BMSE - 172.27.101.173]  FRAME N°: 13
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5.2 IMAGE PROCESSING TOOLS

Image Processing Tools play a key role in the inspection process: they are used to perform
controls and measurement on acquired images. Configuring the Tools is an operating step of
the inspection.

Most of these Tools are positioned graphically on the IMAGE PANEL using the mouse.
When you insert a Tool, the CONTROL PANEL displays the whole set of configuration
parameters with their default values expressed in pixels. Positioning and sizing may be
performed by changing these numeric parameters.

The execution of one of these Tools provides two types of results:

1. Numeric value, represents the score calculated during image processing. The
numeric format used to represent the Calculated value can vary depending on the
kind of Image Processing Tool:

o Percentage: represents the Calculated Value for Photometric Tools and Matching
Tools (Brightness, Contrast, Contour Match and Pattern Match).

¢ Integer value: represents the calculated value (in pixels) for Measuring Tools
(Position, Width and Edge Count).

2. Status: represents the logical result calculated during image processing. Two are the
possible values for the status of an Image Processing Tool:
e SUCCESS: Tool with gave a positive result
e FAIL: Tool with a negative result or control/measurement could not be performed.

The area assigned to the controls may cover the whole image or be limited to the ROI
(Region Of Interest), i.e. just a portion of the acquired image, with consequent benefits in
terms of speed and evaluation accuracy.

During inspection, the area outside the ROl is ignored, although it is displayed in the IMAGE
PANEL.

All the Image Processing Tools use an absolute reference system, with the origin located in
the top left corner of the work area.

Datalogic Easy Graphic User Interface - 3 Setup Steps

Image Setup Teach Run
Select Locator

@ Off Line On Line NONE Run Settings

Select a task Select Control

fiew Inspection____Ji3

Test

Run

(" Set Reference Image ) Output Setup

Images q
Buffer g x
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5.2.1 Locators and Controls

The DataVS2 GUI software organizes Image Processing Tools in two different categories:
Locators and Controls.

The main difference between a Control and a Locator is the result meaning of the image
elaboration process. A Locator is used to find the part to inspect inside the image; in a typical
application the sensor is installed on a conveyor belt carrying the pieces to inspect. Let’s
think about the situation in which the sensor checks only one piece at a time. Due to
transportation, the pieces to inspect are not always in the same position in different images
(see Figure below: T1, T2, T3, T4 are consecutive acquisition times).

Ti T2 } T3 } T4 img

5] . S T B0 "

L=

k]

r v rF r

The position of the piece can affect the inspection result and can cause Inspection failure
when not necessary (or vice versa), as the sensor doesn’t check the right part of the piece.
The following figure shows a Brightness Tool execution result: green when it is ok, red when
it fails. The Brightness ROI position is fixed and referred to the absolute reference system,
while the piece to inspect moves inside it from one image to another.

} 13 } T4 !:In:p

L > g ¥ij] L

Ti

0.0)

l l

If we desire a reliable behavior we must add a part finder, i.e. a locator. With the locator, the
image processing cycle is organized in two phases: first the locator searches for the part and
returns a position (x,y,alpha), then the Control ROIs are relocated, depending on the current
position found by the locator, and Controls are executed. The result of the inspection is
successful if both the locator and the controls return a result that satisfies Input conditions.

The following picture shows the locator effect (Pattern Match): the locator ROI is the little
rectangle on the smiling face. During execution time, first the Locator searches for the piece
inside the image, then (if the piece was found by the locator) all the Controls are relocated
and referred to Locator result and then Controls are executed.

Ti

T2 : 13 : T4 Hmg

L

B

[EEE) 241

g )
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When one Locator is present, the Control ROIs position is referred to Locator Tool result
(that represents the position of the piece found in the image), while Locator ROI position is
fixed; the Locator result represents a relative reference system, which is the reference for
Control ROIs positions (see Figure below). From the image processing algorithm point of
view, a Tool is a Locator if its result can be interpreted as a position (i.e. three characteristic
coordinates: [x, y, alpha]). Locator Tools can also be used as Controls, while not all Controls
are Locators: only Controls returning a position can be used as Locators.

(0,0,0)=Locator’s reference system X

Place o Fepect

¢ Losator ROH

Locgisr Basition: (X, ¥, 0) B3 Bl e
= oatrd's reference sysem
Cortrel ROl
A

\\_,/
\v

s

Conirol Position: (<", ", 0}

5.2.2 DataVS2 Tools

The following table describes the Tools for image processing available in the different models
of DataVS2.

Tool Description Locator @ Control OBJ AOR ID PRO
Brightness the average intensity of pixels ) )
inside the ROI.
Contrast Cglculates the ratio betyveen the
brightest and darkest pixels - -
inside the ROI.
Searches for a specific shape
Contour inside the ROI; the shape
Match template is loaded in thz Teach ) )

phase (STEP 2)
Counts for the number of edges
inside the ROI along a searching

Edge Count direction passing through the . B
ROI center.
Width Measures the distance between ) )

two edges in pixels.
Searches for a pattern inside the
ROI; the pattern template is

acquired in the Teach phase

Pattern Match | STEP 2). The pattern to be chgglt)ér)
found must have the same
orientation of the template.
Locates the position of an edge

Position in plxells. The edge is fognd (only
searching along a direction Locator)

passing through the ROI Center.
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Tool Description Locator @ Control OBJ AOR ID PRO
Searches for an object inside the

ROI; the object template is

acquired in the Teach phase

(STEP 2). The object to be found - - -
may have a different orientation

and angle with respect to the

template.

Searches for an object inside the

ROI; the object template is

acquired in the Teach phase

(STEP 2). The object to be found - - - -
may have a different orientation

degree with respect to the

template.

Searches and counts the objects

inside a ROI. The objects to be

found may have a different - - - -
orientation and angle with

respect to the template.

Detects the presence of defects

360° Pattern
Match

360° Contour
Match

360° Contour
Counter

360° Defect

Finder comparing the object found in the - - - -
ROI with the template.
Searches and decodes one or
Datamatrix more Datamatrix symbols in a - - (only
ROI. Control)
Barcode Searches and decodes one or ) ) (oy
more Barcode symbols in a ROI. c
ontrol)
Verifies the presence and print
ocv quality of a character string in a - - -

ROI.

Some of the most common tasks that can be solved with DataVS2 Tools are listed below:

e Object identification is used to distinguish different kinds of objects, e.g., to control
the flow of material or to decide which inspections to perform.

e Presence verification is used to detect the presence of some parts in known or
unknown positions, e.g., bottles inside a box, pills inside a blister, overprinting on labels.

e Position and/or orientation detection is used, for example, to control a robot that
assembles a product by mounting the product components in the correct position.

o Completeness checking to ensure that the product has been assembled correctly,
i.e., that the right components are in the right place.

e Shape and dimensional inspection is used to check the geometric parameters of a
product to ensure that they lie within the required tolerances.

5.3 LOCATORS

A Locator is a special Tool which searches inside the Region Of Interest for a certain
characteristic e.g. a gray value edge or a pattern and determines its position. Once the
position has been calculated, it is used as the origin for the Control ROIls included in the
same Inspection.

@ Only ONE Locator can be present in the same Inspection.
NOTE
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Image, all the other Controls included in the same Inspection will NOT be executed.
In this case, only the ROI of the Locator highlighted in red will be shown by the
NOTE DataVS2 GUI in the IMAGE PANEL. All other Control ROls will not be shown.

@ If the Locator has not found any position in the current image or in the Reference

5.3.1 Usage of Locators

Without any Locator present in the Inspection, all the Controls will use the upper left corner of
the image as the absolute, stationary origin for their ROl positions.

This means that, even if the object in the current image undergoes displacements respect to
the object in the Reference Image, the ROI position will NOT change. As a result, the object
may not be properly tested. We recommend to use a Locator with all Inspections, unless the
object is stationary and has no rotational, horizontal or vertical displacements. If a Locator is
present, all the Controls will use the absolute position returned by the Locator as the origin
for their ROIs positions. Thus the Control’s ROI position changes if the Locator has found the
feature it was searching for, e.g the CD logo as shown in the following picture.

Datalogic Easy Graphic User Interface - 3 Setup Steps
Image Setup
® offLine
ect ot

Select a tas
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5.3.2 Selection and Positioning

Depending on the DataVS2 model, (see the table in par. 5.2.2), several types of Locators
may be selected from the pull-down menu under the “Select Locator” label in STEP 2:

Position Locator

Pattern Match Locator
Geometric Pattern Match Locator
Contour Match 360°

Datamatrix Locator

Barcode Locator

If you move your mouse cursor in the IMAGE PANEL after you have
selected a Locator, it will change appearance; it will show the icon of the

NOTE Locator as shown in the pull-down menu.

After you have selected the Locator, move your mouse inside the IMAGE PANEL. Now click
on any position on the image. This will create a ROI frame as shown in the following image
(where a Position Locator ROl is shown).

ROl rotation anchor
o /

ROI1 border

iy 1
!

ROl resize anchor

If you want to change the ROI size, left-click and drag one of the blue anchors you find on
ROI borders. If you want to move the ROI, place the cursor over one of the 4 ROI borders; it
will change its icon into a 4 crossed-arrowed one. Press and hold the left mouse button, and
drag the rectangle to the desired position if the image.

If you want to rotate the ROI, left-click and drag the green anchor on the top of the ROI: the
ROI will be rotated around its barycentre.

After adding the Locator to the current Inspection the DataVS2 GUI CONTROL PANEL will
show the relative parameters.

@ Not all Tools allow carrying out all the modifications on the relative ROIls
(ROI Moving, ROI Resizing, ROl Rotation).
NOTE
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5.3.3 Position Locator

It is also known as Edge locator. An Edge is a defined border between a light area and a
dark area in the image.
The Position Locator identifies the transition between:

¢ Alight and a dark area (White to Black)

e Adark and a light area (Black to White)

¢ inthe image analyzed.
For instance, imagine a dark object on a light background: object contour is identified as the
edge, i.e. the set of dark pixels lying next to light pixels.
However, a sharp tone variation for the light-to-dark transition must be present to be
interpreted as an edge, measured by the “threshold”. (Edge detection »)

Position Locator selection and positioning

You can select the Position Locator from the Locators in the pull-down menu in STEP2. The
Position Locator is identified by the following icon:

When you are in STEP 2, the Position Locator ROI allows the following variations:
¢ ROI Moving: the position of the ROI can be changed inside the Reference Image.
e ROI resizing: the width and the height of the ROI can be changed inside the
Reference Image.
¢ ROI Rotation: the orientation of the ROI can be changed inside the Reference Image
(only in the DataVS2 GUI 1.2 version).
The edge detected is graphically represented inside the ROI with a yellow dot located in the
matching point. The searching direction and versus is represented by a yellow arrow passing
through the ROI barycentre and going from Left to Right.
If the edge position matches the “Position Limits” range, the ROI borders will be shown in
green, representing a SUCCESS condition.
If no edges are found or if the position found is outside “Position Limits”, the ROI borders will
be shown in red, representing a FAILURE condition.
After, the Variation Type of the edge (White to Black or Black to White) to be identified has
been specified, the Locator processes the ROI in the direction shown by the yellow arrow
and stops as soon as it comes across an edge that meets the specifications.
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The searching direction represented by the yellow line is always referred to
the ROI’s top-left corner. When the ROI orientation is 180 degree you will

NOTE see the yellow line going from Right to Left.

Position Locator parameters

The following image and the table display the Position Locator parameters.

Standard Parameters Expert Parameters
Control Panel Control Panel
Exp Std
Position Parameters Pasition Parameters
Name |Position Locatorl Status O Nanme Status O‘
Yariation p
Black ko White “
Pasition Limits Type
u] 620
Mn e Noi
pise
Calculated F 58 Rejection ——
Maxy me—————————————
u] 620
0% GO 10035
Sensitivity ]
4 Dielete ) 4 Dieleke b

Parameters Description Type Default
Name The Name assigned to the Locator Tool. The maximum | Standard, Position
length accepted is 256 UTF-8 characters. Input Locator

Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion,
the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.
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Parameters Description Type Default

Status Tool that indicates a result: Standard,
e Green: SUCCESS. The Position Locator has detected an | Output
Edge within the range set in “Position limits”.
¢ Red: FAILURE: Position Locator hasn’t found any edge
or the found Edge doesn’t match “Position limits”

Calculated Current position of the edge found by the position Locator | Standard,
inside the ROI along the searching direction. Output
Minimum Minimum value of detectable position inside the ROI, along | Standard, Input 0

the searching direction. This threshold must be compatible
with the value found (shown near the "Calculated" label): this
means Min must be less than or equal to "Calculated".
Max Maximum value of detectable position inside the ROI, along | Standard, Input ROI Width
the searching direction. This threshold must be compatible
with the value found (shown near the "Calculated" label): this
means Max must be more than or equal to "Calculated".
Note: this means Min must be less than or equal to
"Calculated. 0 (Min) is always considered the left border of
the ROI, the value shown as Max is always considered the
right border of the ROI and represent the ROI width in pixels.
Looking at the picture shown above ROI width is 620 pixels.
Sensitivity The degree of accuracy provided when searching for the | Standard, Input | 40%
Edge. The lower the Sensitivity, the greater the accuracy.
Variation Determines the type of edges to be searched inside the | Expert, Input All
Type image. Four are the available options:
e From white to black: only white to black transitions are
detected;
e From black to white: only black to white transitions are
detected;
e Auto: both white to black and black to white transitions
are detected; the returned one is the transition with the
largest difference between the gray values.
¢ Both: both white to black and black to white transitions
are detected; the returned one is the first transition

found.
Noise Reduces the effect that noisy pixels will have on the edge | Expert, Input 5
Rejection detection. The higher the value, the stronger the brightness
variation necessary to recognize an edge.
Direction Determines the versus of the searching direction inside the = Expert, Input Left to
ROI when the ROI cannot be rotated (old sensor models): Right

Left to Right: detects the first transition along the searching
direction going from left border of the ROI to the right
border of the ROI.

e Right to Left: detects the first transition along the
searching direction going from right border of the ROI to
the left border of the ROI.

e Top to Bottom: detects the first transition along the
searching direction going from top border of the ROI to
the bottom border of the ROI.

e Bottom to Top: detects the first transition along the
searching direction going from bottom border of the ROI
to the top border of the ROI.

Delete Deletes the Locator from the current Inspection
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Example

80

Add a position locator to current inspection.
Select "Position" from the pull-down menu:

Teach

Selezione Locatare
Messuna »

[EA Posizione

&% Pattern Match

e Patbern Match 360
Messuno

Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters in the work area. Left-click once on any position
to create a default rectangular ROI.

At the same time, the control characteristics and the result of its application on the
reference image appear in the control panel.

Set ROl size and position as required, as explained previously.

The result indicated by STATUS is also highlighted by the ROI border changing
colour.
As soon as values change, the result is calculated without delay.

A yellow horizontal bar appears in the ROI with a small dot marking the position of the
identified edge. In this example, the edge was set as light-to-dark transition. If the
edge is not recognized correctly, move the slider to adjust Sensitivity. Or you may
switch to EXPERT mode and change the advanced parameter "Noise Rejection".

: o m' ]

Another application example is shown in the figures below, Fig. A and Fig. B. In
particular, the Fig. A shows how the Position Locator is forced to detect a horizontal
translation of a box among the scene. As shown, the locator application shifts the
control tool to the right and the inspection process is correctly achieved.

N _ ]
—] - e
& § |1
B 3 ki ~_§’£€
Fig. A CD Position Locator: Reference image Fig. B CD Position Locator: Effect on a translated object to
the right
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5.3.4 Pattern Match Locator

The pattern match operation verifies that the target object and current object are similar.
(Pattern match »).

The Pattern Match Locator searches for the target inside a well-specified area of the image
and determines its position. In this way it is possible to detect the horizontal translations and
the vertical displacements of the object in the inspection area.

The Pattern Match Locator finds horizontal and vertical displacements in the SEARCH
AREA. It can be used to compensate the rotational displacement up to a maximum of 5-10
degrees.

Pattern Match Locator: selection and positioning

You can select the Pattern Match Locator from the Locators in the pull-down menu in
STEP2. The Pattern Match Locator is identified by the following icon:

ko
by b
L&

Pattern Match Locator is characterized by two different ROIs, having different scopes:
o SEARCH AREA: the outer rectangle, representing the portion of the image where the
Locator will search for the target object.
e TEMPLATE ROI: the inner rectangle, representing the target pattern to be searched
in the region delimited by the search area. The TEMPLATE ROI cannot be positioned
outside the SEARCH AREA.

When you are in STEP 2, the Pattern Match Locator ROI allows the following variations:

¢ Move the SEARCH AREA and the TEMPLATE ROI: the position of the ROI can be
changed in the Reference Image.

e SEARCH AREA and TEMPLATE ROI resizing: the width and the height of the ROI
can be changed in the Reference Image

o SEARCH AREA rotating: the orientation of the Search Area can be changed inside
the Reference Image. The rotation of the Search Area involves also the ROI rotation
of the Template. Rotating the Search Area, you can notice that the Template ROI will
rotate accordingly.

During the setup process, you have to define the target object to be identified. The system
stores the brightness value of each composing pixel included in the TEMPLATE ROI.

During the inspection, the locator will search for the target in the SEARCH AREA. When it
finds the target, it will highlight it with a green rectangle.

The degree of similarity and accuracy may be set from the control panel.

In order to have a reliable and robust behaviour of the Pattern Match
Locator, we recommend to configure the TEMPLATE ROI using a well-

NOTE contrasted reference image of the target object.
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Some useful hints that can help you choose a good target object image:

e The reference image has to be in focus and must have a good contrast and
brightness level. The user can adjust image brightness and contrast by changing the
image acquisition Exposure Time and Gain in STEP1.

e The target object has to be completely included inside the template ROl borders;
adjust TEMPLATE ROI dimensions and position in order to include only the object to
be searched.

e The target object texture should be recognizable and in contrast with its background;
assure that the Reference image doesn’t contain ambiguous objects or presenting the
same texture of the target object. Only the target object should be present in the
reference image while the remaining part of the image (the background) should be
uniform.

The DataVS2 GUI software helps you in define a good quality TEMPLATE ROI: a popup
message will be shown whenever the chosen target object is unsuitable (see picture below).
When this message is shown, please try to adjust the TEMPLATE ROI by resizing or moving
it. If nothing changes, we suggest you to choose a different reference image.

\ AMEIGUOLS MODEL!
[ ' N Be aware of ambiguous models: certain bypes of models
| provide a non unique or ambiguous results in terms of
[ -'—‘} positions,
|

[] Do not show me this message again,

I ' Close a

The following table shows some examples of a bad target object configuration:

Bad Image sample Description

e aten Lo

The Reference Image is not in focus and doesn’t a
good contrast and brightness level. In this case you
should change the Reference Image after adjusting
focus and increasing the Exposure Time.

ART. 130/ The target object (sensor Logo) is not completely
0o s included inside the TEMPLATE ROI borders.
The dimensions of the template ROI should be
adjusted in this case.

The target object texture can not be distinguished
enough from its background.

a In this case you should change the TEMPLATE ROI
after modifying the gain; this should increase the
contrast in the image
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Pattern Match Locator parameters

The following image and the table display Pattern Match Locator parameters.

Standard Parameters

Control Panel

Expert Parameters

Control Panel

Q

Parameters
Name

Status

Calculated

Expected

Accuracy
Speed

Delete

Pattern Match Parameters

IMatch score

Expected

Calculated *

/

Exp Std

Mame |Fattern Match Locat|  sratus D Manie

O SO%e 1002

Pattern Match Parameters

— Quality /

Speed
> O

¢ Delete b O

Description
The Name assigned to the Locator Tool. The maximum
length accepted is 256 UTF-8 characters.
Note: all the Tools currently present in the same Inspection
must be identified by an univocal Name: after Name
insertion, the DataVS2 GUI will check its integrity and, if the
inserted name is the same as the name of another Tool
currently inserted in the Inspection, it will change it by
adding an integer number at the end of the Name
characters.

A tool result indicator .

e Green: SUCCESS. The Pattern Match Locator has
found the target pattern with a score higher that the
expected one.

¢ Red: FAILURE. Pattern Match Locator hasn’t found the
target pattern or the score of the found pattern is lower
than the expected one.

The score representing the calculated degree of similarity of

the current found object to the reference target one.

Threshold used for the result evaluation. It indicates how

closely the found pattern in the SEARCH AREA must

resemble the target pattern in order to be considered valid.

100% means perfect match, 0% means no match found.

Influences the precision level used by the Pattern Match

Tool during the searching phase; the higher the accuracy

value, the higher the precision in the calculated score of the

found object.

Low level of Accuracy will speed up the searching process:

we recommend to use low values of Accuracy when the

execution time doesn’t meet your requirements.

Deletes the Locator from the current Inspection

S0%

Type
Standard,
Input

Standard,
Output

Standard,
Output
Standard,
Input

Expert, Input

Status Ci

100%

Delete

Default
Pattern Match
Locator

85%

60%
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To quicken the Pattern Match Locator execution time you can act on two different

parameters:

¢ Reducing the SEARCH AREA dimensions: if you are sure that the object to be found is
always in a restricted area of the image, we recommend to reduce SEARCH AREA
dimension in order to cover only the portion of the image where you want the object to be
searched. This will reduce the time needed to locate the object (as the portion of the
image where to search for the target pattern is smaller) and will decrease the risk of
errors due to the noise inside the image.

e Reducing the Accuracy value: reducing the level of precision required to the Pattern
Match Tool during the searching phase, will decrease the time needed to calculate the
match score.

Example

e Add a Pattern Match locator to the current inspection.
e Select "Pattern Match" from the pull-down menu:

Teach
Select Locator

MNOMNE w
Bl Position

g Gme Patkern Match
MORE

e Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters in the work area. Left-click once on any position
to create a default rectangular ROI.

o At the same time, the control characteristics and the result of its application on the
reference image appear in the control panel.

¢ Set ROI size and position as required, as explained previously.

e The result indicated by STATUS is also highlighted by the ROI border changing
colour.

e As soon as the values change, result is calculated without delay.

e Hereafter, the Figure A and B show a working example of the Pattern Match Locator.
In this particular case, the Pattern Match Locator searches for the Logo position.

N
Output Setup Console Output Setup Console

Fig. A Pattern Match Locator: Reference image Fig. B Pattern Match Locator: Effect of a translated
object
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5.3.5 360° Pattern Match Locator

In pattern match operation, target object and current object are compared to determine if
they are similar.

The Geometric Pattern Match Locator is able to detect the position and the orientation of a
target object inside a well specified area of the image. In this way it is possible to detect the
horizontal and vertical translations, either rotational displacement or of the object among the
inspection area. The Geometric Pattern Match Locator can be used to compensate rotational
displacement up to 360 degrees.

360° Pattern Match Locator: selection and positioning

You can select the Geometric Pattern Match Locator from the Locators pull-down menu in
STEP2. The Geometric Pattern Match Locator is identified by the following icon:

ko
by b
L&

Geometric Pattern Match Locator is characterized by two different ROls, having different
scopes:
o SEARCH AREA: the outer rectangle, representing the portion of the image where the
Locator will search for the target object.
e TEMPLATE ROI: the inner rectangle, representing the target pattern to be searched
in the region delimited by the search area. The TEMPLATE ROI cannot be positioned
outside the SEARCH AREA.

When you are in STEP 2 the Pattern Match Locator ROI allows for the following variations:
e Move the SEARCH AREA and the TEMPLATE ROI: the position of the ROI can be
changed inside the Reference Image.
e SEARCH AREA and TEMPLATE ROI resizing: the width and the height of the ROI
can be changed inside the Reference Image

During the setup process, you need to define the target object to be identified. The system
stores the features characterizing the target to recognize, corners and contours. A corner is
an intersection between two edges found inside the image, a contour is a segment or a line
corresponding to an edge. Corners are represented by the DataVS2 GUI software with red
squares inside the image, while contours are represented as orange curves. Corners are
more relevant than contours for the 360° Geometric pattern Match locator.

When configuring the 360° Geometric Pattern Match you should assure that all corners
identifying the object are included in the TEMPLATE ROI. Moreover the higher the number of
corners identifying the object the more precise will be the position of the object found by the
360° Geometric Pattern Match.

During the inspection, the locator will search for the target in the SEARCH AREA. When it
finds an instance of the target, it will highlight it with a green rectangle.

Degree of similarity and accuracy may be set from the control panel.

@ Target objects with less than 4 corners (red squares) will not be recognized.
NOTE
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NOTE

@ In order to have a reliable and robust behaviour of the Pattern Match Locator

we recommend you to configure the TEMPLATE ROI using a well contrasted
reference image of the target object.

Some useful hints that can help you choose a good target object image:

the reference image has to be in focus and have a good contrast and brightness
level;, you can adjust image brightness and contrast by changing the image
acquisition Exposure Time and Gain in STEP1. Assure that the highlighted contours
(orange curves) are placed on the target object to recognize and not on its
background.

The target object has to be completely included inside the template ROI borders;
adjust TEMPLATE ROI dimensions and position in order to include only the object to
be searched. Assure that the highlighted corners (red squared dots) are located
uniformly on the target object. Assure at least 4 corners are present on the target
object.

The target object texture should be recognizable and in contrast with its background;
assure the reference image doesn’t contain ambiguous objects or features having the
same texture of the target object. Only the target object should be present in the
reference image while the remaining part of the image (the background) should be
uniform. Assure that the highlighted contours are placed on the target object to
recognize and not on its background and assure that all corners are on the target
object.

The DataVS2 GUI software helps you in defining a good quality TEMPLATE ROI: a popup
message will be shown whenever the chosen target object is not good (see picture below).

When this message is shown, please try to adjust the TEMPLATE ROI by the mean of
resizing or moving it. If nothing changes, we suggest you to choose a different reference

image.

[ ."-. WARMIMNG: Mot enough or poor corners Found!
' % Werecommend that the part you want o beach has at

® ) least S corners of good contrast,

[] oo not show me this message again,

[ —_—
| Close

NOTE

@ A new version of 360° Pattern Match has been introduced beginning from

the ST2.3.0.01 firmware version of DataVS2. In case of DataVS2 updating
from a ST2.2.1.XX firmware version or lower than ST2.3.0.01 or higher we
suggest to verify the setup settings of all the inspections present on the
sensor and containing the 360° Pattern Match tool.
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In the following table you will find some examples of a bad target object configuration:

Bad Image sample Description

The Reference Image is not in focus and
hasn’t a good contrast and brightness level.
In this case you should change the
Reference Image after adjusting focus and

increasing the Exposure Time.

The target object (sensor Logo) is not
completely included inside the TEMPLATE
ROI borders.

The dimensions of the template ROI should
be adjusted in this case.

B

i g onEe bow Unlimited Deployment.

The target object texture is not recognizable
enough compared with its background.

In this case you should change the
TEMPLATE ROI after modifying the gain;
this should increase the contrast in the
image

The uitimate technology for Scada/MMI industrial software
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360° Pattern Match Locator parameters

The following image and the table display the 360° Pattern Match Locator parameters.

Parameters
Name

Status

Calculated

Expected

Found (Angle
limit)

Minimum

Max

Noise
Rejection

Standard Parameters

Geometric Pattern Match Parameters
Mame |@mc Patbern Match L
Match Score

Expected
Calculated |

Alpha Limits

Min
Eaumg ——

Max

Control Panel

Expert Standard

Status D

ame

% 10026

MNoise rejection

Accuracy |

-1a0 Speed

180

-180 180

F aar— i
Delete b

Description

The Name assigned to the Locator Tool. The maximum
length accepted is 256 UTF-8 characters.

Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion,
the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.

A tool result indicator .

Green: SUCCESS. The Pattern Match Locator has found the
target pattern with a score higher that the expected one.

Red: FAILURE. Pattern Match Locator hasn’t found the
target pattern or the score of the found pattern is lower than
the expected one.

The score representing the calculated degree of similarity of
the current found object to the reference target one.
Threshold used for the result evaluation. It indicates how
closely the found pattern in the SEARCH AREA must
resemble the target pattern in order to be considered valid.
100% means perfect match, 0% means no match found.

The orientation degree of the found target

Note: the orientation degree of the found object is always
referred to the interval [-180°, +180°].

The minimum orientation degree that the found object must
have in order to return SUCCESS. If found object has an
orientation degree lower than minimum expected the tool will
fail.

The maximum orientation degree that the found object must
have in order to return SUCCESS. If found object has an
orientation degree higher than the maximum expected the
tool will FAIL.

Use this parameter to reduce the number of corners not
belonging to the target object or not related to characteristic
element of the target object. This is useful when the image is
not well contrasted or present some noise (shadows and
dirty).

Control Panel

Geometric Pattern Match Parameters

Type
Standard,
Input

Standard,
Output

Standard,
Output
Standard,
Input

Standard,
Output

Standard
Input

Expert, Input

Expert Parameters

Skatus O

10026

Delete

Default
360° Pattern
Match Locator

75%

-180°

20%
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Parameters Description Type Default
Mode Represents the level of accuracy used by the 360° Pattern | Expert, Input
(Accuracy / Match Tool in searching the target. In Accuracy mode the

Speed) Tool performs a two-phase processing: the first one to locate

Delete

the object, the second one to accurately define its match
score. In Speed mode the Tool only performs the first phase
of the processing; the match score in this case is calculated
in the first phase. In Speed mode the Tool is faster.

Note: we recommend to set this parameter to Accuracy
when you have to perform quality controls or when the
Reference Image presents a non uniform background;
Speed mode has to be used for location purposes only and
when the target object is well defined in comparison with its
background.

Note: the Tool automatically sets the best value for
Accuracy/Speed parameter depending on the Reference
Image characteristics.

Deletes the Locator from the current Inspection

To quicken the Pattern Match Locator execution time you can act on two different

parameters:

¢ Reducing the SEARCH AREA dimensions: if you are sure the object to be found is
always in a restricted area of the image, we recommend you to reduce SEARCH AREA
dimension in order to cover only the portion of the image where you want the object to be
searched. This will reduce time needed to locate the object (as the portion of the image
where searching for the target pattern is smaller) and will decrease the risk of errors due
to noise inside the image.

o Setting the Accuracy /Speed parameter to Speed: reduce the Pattern Match Tool
precision level requested during the search phase will reduce the time necessary to
calculate the score.

Example

Add a 360° Pattern Match locator to current inspection.
Select "360° Pattern Match" from the pull-down menu:

Teach
Select Locatar

MONE W

q Position
%% Patkern Makch
,lt;'f- Gmc Patkern Makch

Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters the work area. Left-click once at any position to
create a default rectangular ROI.

At the same time, the control features and the result of its application to the reference
image appear in the control panel.

Set ROl size and position as required, as explained above.

The result indicated by STATUS is also highlighted by the ROI border changing
colour.

As soon as values change, result is calculated without delay.

Hereinafter, the Figure A and B show a working example of the Geometric Pattern
Match Locator. In this particular case, the Geometric Pattern Match Locator search
for the CD Logo position.
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Output Setup

1 g
ol R X
. o il

Fig. B Pattern Match Locator: Object rotation and
shift

Fig. A Pattern Match Locator: Reference image

5.3.6 360° Contour Match Locator
(only available in DataVS2 PRO Model)

The Locator is able to detect the position and the orientation of a target object inside a well
specified area of the image.

360° Contour Match Locator: selection and positioning

You can select the 360° Contour Match Locator from the Locators pull-down menu in STEP2.
The 360° Contour Match Locator is identified by the following icon:

//

The 360° Contour Match Locator is characterized by two different ROIs, having different
scopes:
e SEARCH AREA: the outer rectangle represents the portion of the image where the
Locator will search for the target object.
e TEMPLATE ROI: the inner rectangle represents the object template to be searched in
the region delimited by the SEARCH AREA. The TEMPLATE ROI cannot be
positioned outside the SEARCH AREA.

When you are in STEP 2, the 360° Contour Match Locator allows for the following variations:
e Move the SEARCH AREA and the TEMPLATE ROI: the position of the ROI can be
changed inside the Reference Image.
¢ SEARCH AREA and TEMPLATE ROI resizing: the width and the height of the ROI
can be changed inside the Reference Image

During the setup process, you need to define the target object to be identified. The system
memorizes the characteristics of the object to detect, represented by the object contours.

An Edge in a digital image is a geometrical area of a group of pixel characterized by the
same gray level and have adjacent pixel elements with a lower or higher gray level.
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360° Contour Match Locator: contour configuration

When the 360° Contour Match Locator is configured, the object to detect must be
characterized by clear contours, very evident inside the reference image.

For this reason, during the configuration of the TEMPLATE ROI, the group of contours found
can be modified by selecting the good ones and deleting the less representative contours of
the object from the template.

The fundamental steps of the template configuration are listed below.

1. Verify the contours acquired on the template: after positioning the TEMPLATE ROI on
the reference image, the system highlights the contours found inside it. These are
represented by green curves visualized inside the TEMPLATE ROIl. To avoid
acquiring contours not belonging to the template ensure that the TEMPLATE ROI
contains only the desired target. If the reference image presents areas with variable
brightness or reflections generated by the object itself, not meaningful contours can
be detected. In this case remove noise.

The following image shows the configuration phase of a 360° Contour Match locator
for the detection of a metal screw.

) Datalogic DataV'52 Graphic User Interface. | = | e S
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Image Setup

= Do 360° Contour Match Locator Paramet
offlne @ onLine . £ 360° Contour Match WSM Settings
Seler s rask o S| g Name  360°Contour Match Locz statis G
4 esi
Open Inspection from PC v i - —— Match Score

0% 50% 100%
Set Reference Image

Output Setup
Expected

————
Calculated [FRNTEE——H—

Apha range
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v [

et e
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&St  Delere ) I

a : ]lleml Explorer y ‘
~Showal 4

Step 2: Teach

& a] @ whatis a Locator?

pe o . @

2 Control?
(@ what is Output Setup?

(@) \hat is 2 Logical Took?

The red arrows in the following figure highlight meaningless contours, corresponding
to the light reflected from the screw surface. These will be removed from the
template.
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2. Noise removal: contours generated by weaker reflections can be removed using the
“Noise Removal”’ parameter in the Expert panel of the 360° Contour Match locator
parameters. In general, the higher the value of this parameter, the lower the number
of contours found inside the TEMPLATE ROI.

The following figure shows the effect of this parameter on the example: spurious
weaker contours have been eliminated.

contours. The following figure shows the effect of an excessive increase of
the “Noise Removal” threshold: some meaningful object contours have been

NOTE eliminated.

@ When contours are removed, pay attention not to remove meaningful object
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Manual removal of meaningless contours: if at end of the noise removal, some
meaningless contours are still present, the user can remove them manually. To
proceed manually, the user must select each contour to remove with the left mouse
button. When aimed, the contour to remove will be highlighted in yellow. When
selected, the contour to remove will be represented in red.

NOTE

Qo Qo
or2 bor2
K | [ ]
° ] ® o o e)
@ If some contours have been erroneously eliminated, they can be

reinfroduced selecting them again with the mouse.

4. Selection of desired resemblance and search angle: once ended the contour

configuration, the user can select the resemblance degree using the “Expected”
parameter.

In order to have a reliable and robust behaviour of the Contour Match
Locator we recommend you to configure the TEMPLATE ROl using a well
NOTE contrasted reference image of the target object.

Some useful hints can help you choose a good target object image:

The reference image has to be in focus and have a good contrast and brightness
level; you can adjust image brightness and contrast by changing the image
acquisition Exposure Time and Gain in STEP1. Assure that the highlighted contours
(orange curves) are placed on the target object to recognize and not on its
background.

The target object has to be completely included inside the template ROI borders;
adjust TEMPLATE ROI dimensions and position in order to include only the object to
be searched. Assure that the highlighted corners (red squared dots) are located
uniformly on the target object. Assure at least 4 corners are present on the target
object.

The target object texture should be recognizable and in contrast with its background;
assure the reference image doesn’t contain ambiguous objects or features having the
same texture of the target object. Only the target object should be present in the
reference image while the remaining part of the image (the background) should be
uniform. Assure that the highlighted contours are placed on the target object to
recognize and not on its background and assure that all corners are on the target
object.
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The DataVS2 GUI software helps you in defining a good quality TEMPLATE ROI: a popup
message will be shown whenever the chosen target object is not good (see picture below).

When this message is shown, please try to adjust the TEMPLATE ROI by the mean of
resizing or moving it. If nothing changes, we suggest you to choose a different reference

image.

N

WARMIMNG: Mot enough or poor corners Found!
Wi recommend that the part wou wank to keach has at
least 5 corners of good contrast,

[] oo not show me this message again,

In the following table you will find some examples of a bad object contour configuration:

Bad Image sample

Description

The reference image does not present
homogeneous lighting; the light reflections produced
by the metal surface of the object can generate
instability of the object contours.

In this case we suggest to change the image
acquisition parameters (Exposure Time and Gain)
until a more uniform image is obtained.

The TEMPLATE ROl is not configured correctly; the
highlighted object characteristics (the contours) are
not sufficient to detect it, as they are not unique.
When an object is characterized by repetitive
geometrical elements (elliptic holes in the example)
we suggest to include them all in the template.
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360° Contour Match Locator: configuration of object acquisition point

The object acquisition point represents the position of the object with respect to an absolute reference
system centred in the corner on the top left side of the image. It is made up of a group of Cartesian
coordinates (X, Y) corresponding to the barycenter of the green rectangle that identifies the object
detected in the image.

During the configuration of the 360° Contour Match locator, an acquisition point different from the
default one can be defined. The user has to select the red anchor, visualized in the ROI center, with
the mouse and drag it in the desired position. The new position defined for the red anchor represents
the object position with respect to the green rectangle.

| [344,181]
] o
o> i} ]
@ ] @
@ The sensor returns as position found the one corresponding to the acquisition point.
NOTE
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360° Contour Match Locator parameters

The following image and the table display the 360° Pattern Match Locator parameters.

Standard Parameters

Control Panel

360° Contour Match Locator Parameters

Status O

Mame 360° Contour Match Locz

Match Score
% SO

EXDEEtEd L §—

Calculated *

Expert

100

Expert Parameters
Control Panel

360" Contour Match Locator Parameters

Status O

Mame 380° Contour Match Locat

Accuracy [ Speed Accuracy -

Contours selection

Parameters

Name

Status

Calculated

Expected

Search angle

Noise
Rejection

Alpha range -
-180 180 Add
————————eee——————————— Noise Rejection

0

-130 180

P c— s
Delete pon

Description

The Name assigned to the Locator Tool. The maximum

length accepted is 256 UTF-8 characters.

Note: all the Tools currently present in the same Inspection

must be identified by a univocal Name: after Name insertion,

the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.

A tool result indicator .

e Green: SUCCESS. The Pattern Match Locator has
found the target pattern with a score higher that the
expected one.

e Red: FAILURE. Pattern Match Locator hasn't found the
target pattern or the score of the found pattern is lower
than the expected one.

The score representing the calculated degree of similarity of

the current found object to the reference target one.

Threshold used for the result evaluation. Indicates how

much the object found in the SEARCH AREA must

resemble the reference object to be considered valid. 100%

means perfect match, 0% means no match found.

Allows to set the limits on the orientation angle used to

search the object inside the SEARCH AREA.

e Calculated: the orientation degree of the found target
object.

Note: the orientation degree of the found object is always

referred to the interval [-180°, +180°].

e  Minimum: The minimum orientation degree that the
found object must have in order to return SUCCESS. If
found object has an orientation degree lower than
minimum expected the tool will fail.

e  Maximum: The maximum orientation degree that the
found object must have in order to return SUCCESS. If
found object has an orientation degree higher than the
maximum expected the tool will FAIL.

Use this parameter to reduce the number of contours not

belonging to the target object or not related to the elements

characterizing the target object. This is useful when the

Remave all

Type

Standard,
Input

Standard,
Output

Standard,
Output

Standard,
Input

Standard,
Input

Expert, Input

100

Delete

Default

360° Contour
Match Locator

75%

Minimum: -90°
Maximum: 90°

20%
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Parameters Description Type Default

Add all

image is not well contrasted or present some noise

(shadows and dirty).

Press this button to include all the contours found in the

reference template. After pressing this button, all the Expert, Input
contours in the image are visualized in green.

Press this button to eliminate all the contours found in the

Delete all reference template. After pressing this button, all the Expert, Input

Mode
(Accuracy /
Speed)

Delete

contours in the image are visualized in red.

Represents the level of accuracy used by the 360° Contour
Match Tool in searching the target. In Accuracy mode the
Tool performs a two-phase processing: the first one to locate
the object, the second one to accurately define its match
score. In Speed mode the Tool only performs the first phase
of the processing; the match score in this case is calculated in
the first phase. In Speed mode the Tool is faster.

Note: we recommend to set this parameter to Accuracy
when you have to perform quality controls or when the
Reference Image presents a non uniform background;
Speed mode has to be used for location purposes only and
when the target object is well defined in comparison with its
background.

Note: the Tool automatically sets the best value for
Accuracy/Speed parameter depending on the Reference
Image characteristics.

Deletes the Locator from the current Inspection

Expert, Input

To quicken the Pattern Match Locator execution time you can act on two different
parameters:

Reducing the SEARCH AREA dimensions: if you are sure the object to be found is
always in a restricted area of the image, we recommend you to reduce SEARCH
AREA dimension in order to cover only the portion of the image where you want the
object to be searched. This will reduce time needed to locate the object (as the
portion of the image where searching for the target pattern is smaller) and will
decrease the risk of errors due to noise inside the image.

Setting the Accuracy /Speed parameter to Speed: reduce the Pattern Match Tool
precision level requested during the search phase will reduce the time necessary to
calculate the score.

Example

Add a 360° Contour Match locator to current inspection.
Select "360° Contour Match" from the pull-down menu:

Teach
Select Locator

NONE t]

B Position
%% pattern Match
gk 360" Pattern Match

4 360° Contour Match

fE Barcode

il Datamatrix

MONE
Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters the work area. Left-click once at any position to
create a default rectangular ROI.
At the same time, the control features and the result of its application to the reference
image appear in the control panel.
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e The ROI and contours must be configured according to the requirements following
the modes explained previously.

e The result indicated by STATUS is also highlighted by the ROI border changing
colour.

¢ As soon as values change, result is calculated without delay.

e Hereinafter, the Figure A and B show a working example of the Contour Match
Locator. In this particular case, the Contour Match Locator searches the position of
the screw inside the image.

-;Ai' é
% \' v

Fig. A Contour Match Locator: Reference image Fig. B Contour Match Locator: Object rotation and shift

5.3.7 Datamatrix Locator
(only available in DataVS2 PRO Model)

The Datamatrix Locator is able to detect the position and the orientation of one Datamatrix
symbol inside a well specified area of the image.

Datamatrix Locator: selection and positioning

You can select the Datamatrix Locator from the drop-down Locators menu in STEP2. The
Datamatrix Locator is identified by the following icon:

"
g R

When you are in STEP 2 the Datamatrix Locator allows you to make the following changes to
the ROI:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.
e ROI Resizing: the width and the height of the ROI can be changed in the Reference
Image.

The symbol found is graphically represented inside the ROI with a yellow frame that identifies
the vertexes and a rectangle containing the index of the code found, visualized in the centre
of the code itself.
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Datamatrix Symbol Characteristics

The DataVS2 Datamatrix Locator decodes the Datamatrix symbol with the following
characteristics:

e Size: the number of rows and columns composing a Datamatrix symbol that can be
decoded using DataVS2 can vary from 8x8 to 144x144. All possible value ranges are
accepted for a Datamatrix symbol.

e Coding: no limits are foreseen relative to the type of coding used for the data inside
the symbol. In the result string sent by DataVS2 on the Ethernet and Serial channels,
the code read is represented in a byte vector format; the byte decoding is made by
the client that reads it.

DataVS2 GUI decodes all bytes of the code read according to the ASCII
table. The contents of a Datamatrix symbol that has not been coded in an

NOTE ASCII format cannot be displayed.

FOV (mm) - Horizontal Dimension

¢ Resolution: the number of pixels per symbol module to decode can vary in the [3,
20] range. This value represents the resolution that characterizes the symbol to
decode inside an image.

Please refer to the following graphic for more information on the resolution of the
code to read, expressed in mm/FOV:

2D Codes
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B0 mm 0,50 mm 0,50 mm 0,50 mm

a0 / / //
80
. / / /

70 038 mmy 0,38 porft T
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50 —+—12mm
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40
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i 15 mm Code Resolution
0,10 min (£ pifs]
20 0,12 mm (5 mits)
0,10/mm 0,15 mm (& mils])
0,20 mim (8 mifs)
10 0,30 mm (12 miis)
0,33 mm (13 mits)
0.30 mm (15 pifs)
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Operating Distance (mm)

¢ Orientation Angle: the symbol can have all the possible orientation angles in the
ROL.
e Edges (Quiet Zone): Datamatrix symbols having Edge dimensions equal to 1
module (the dimension of a unit containing information inside the symbol) are
accepted.
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Datamatrix Locator Parameters

The following tables show the Datamatrix Locator parameters:

Standard Parameters

Control Panel

Expert Standard

Expert Parameters
Control Panel

Datamatrix Tool Parameters Datamatrix Tool Parameters
mame |Datamatrix Locakorl Status O‘ Narme Status O
Decoding | Quality Cell Calor | Any w
[Code: 1]
[OATALOGIC] @51 WALIDATION MATRIX4100 20,8 mils
Mirkor Mode | Mormal hd
Speed Mode | Robusk A
Label Mode | Standard W

g F eer— -

ﬁ Delzte ﬁ Dielete
Parameters Description Type Default
Name The Name assigned to the Locator tool. The maximum | Standard, Datamatrix

length accepted is 256 UTF-8 characters. Input Locator
Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion,
the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.
Status Tool that indicates a result: Standard,
e Green: SUCCESS. the Datamatrix Locator has | Output
decoded a Datamatrix symbol in the ROI.
e Red: FAILURE. the Datamatrix Locator hasn’t decoded
any symbol in the ROI or the decoded symbol is
incompatible with the filters set.
Decoding The Decoding field displays the contents of the decoded | Standard,
symbol. Output
Quality These values represent the general quality of the decoded | Standard,
symbol measured by the Datamatrix Locator. The quality of | Output

a Datamatrix symbol is represented by the measurement of

the following parameters, expressed according to the [0, 1,

2, 3, 4] value scale, where 4 corresponds to the maximum

quality value of a code:

e Symbol Contrast: represents the symbol contrast level
expressed as the difference of reflectivity between light
and dark parts of the symbol.

e Axial Non Uniformity: represents the average space
difference between two sides of the symbol arranged
along the X and Y axes.

o Decode Grade: represents the result supplied by the
reference decoding algorithm used by the Datamatrix
Locator.

e Overall Grade: is equal to the minimum conformity
value detected in the quality parameters described
above. This value represents the general quality of the
symbol and is also graphically displayed next to the
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Parameters

Description

Type

Default

Calculated label.

e The Expected Value parameter of the Quality field can
be used to set a filter on the expected Quality value.
The Datamatrix Locator, in each execution, verifies that
the Calculated Value is higher or equal to the
Expected Value.

Symbol Color

Represents the color of the Datamatrix symbol to decode:

o Black on White: black on white background.

o White on Black: white on black background.

e Any: the Locator in this case tries to decode the symbol
according to both the previous options.

Expert,
Input

Any

Symbol
Orientation

Defines the orientation of the cells with respect to the Finder
Pattern of the symbol. The codes can be Normal or Mirrored.

Expert,
Input

Normal

Accuracy

Influences the accuracy level used by the Datamatrix
Locator during the search phase; the higher the accuracy
value, the more precise the calculation of the similarity
degree of the object found. Low levels of Accuracy increase
the searching process speed: we suggest to use low
Accuracy values when the execution time does not respect
the requirements.

Expert, Input

Accurate

Print Type

Defines the print typology of the symbol, that has to be

found among the following alternatives:

e Standard: inkjet printing; in this case the symbol
presents high contrast.

e Dotpeen: direct marking print.

e Low Contrast: inkjet or direct marking print
characterized by a low contrast between symbol color
and background.

Expert, Input

Standard

Delete

Deletes the Locator from the current Inspection.

Example

e Add a Datamatrix Locator to the current Inspection.
o Select “Datamatrix” from the drop-down menu of the available Locators.

Teach

Select Locator
MOMNE w

B Position

2% Pattern Match

pff360% Pattern Match
360° Conkaur Makch

‘EH Barcode

Position the Locator on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters in the work area. Left-click once on any position
to create a default rectangular ROI.

At the same time, the tool characteristics and the result of its application on the
reference image appear in the control panel.

Assure that the reference image contains the Datamatrix symbol to decode and that it
corresponds to the characteristics specified above.

The result indicated by STATUS is also highlighted by the ROI border changing
colour; the result will be SUCCESS if the symbol is decoded. If the Locator FAILS,
check that the ROI has been correctly positioned and that the symbol is clearly visible
inside the image, possibly choosing a better reference image of the part to inspect.

It is then possible to test the Inspection configured with images containing different
symbols.
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Fig. A: SUCCESS ‘ Fig. B: FAILURE

5.3.8 Barcode Locator
(only available in DataVS2 PRO Model)

The Barcode Locator is able to detect the position and the orientation of one Barcode symbol
inside a well specified area of the image.

Barcode Locator: selection and positioning

You can select the Barcode Locator from the drop-down Locators menu in STEP2. The
Barcode Locator is identified by the following icon:

il

When you are in STEP 2 the Barcode Locator allows you to make the following changes:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.
¢ ROI Resizing: the width and the height of the ROI can be changed in the Reference
Image.
e ROI Rotation: the orientation angle of the ROI can be changed in the Reference
Image.

The symbol found is graphically represented inside the ROI with a yellow frame that identifies
the vertexes and a rectangle containing the index of the code found, visualized in the centre

of the code itself.

021181

0

(e 4}

Barcode Symbol Characteristics

The DataVS2 Barcode Locator decodes the Barcode symbol with the following
characteristics:
¢ Coding: no limits are foreseen relative to the type of coding used for the data inside
the symbol. In the result string sent by DataVS2 on the Ethernet and Serial channels,
the code read is represented in a byte vector format; the byte decoding is made by
the client that reads it.
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DataVS2 GUI decodes all bytes of the code read according to the ASCII
table. The contents of a Barcode symbol that has not been coded in an

NOTE ASCII format cannot be displayed.

¢ Resolution: the following graphic provides more information on the resolution of the
code to read, expressed in mm/FOV:
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¢ Orientation Angle: the symbol can have all the possible orientation angles in the
ROI.

e Edges (Quiet Zone): Barcode symbols having Edge dimensions equal to 1 module
(the dimension of a unit containing information inside the symbol) are accepted.

Barcode Locator Parameters

The following table shows the Barcode Locator parameters:

Standard Parameters Expert Parameters
Control Panel Control Panel
Expert Standard
Barcode Tool Parameters Barcode Tool Parameters
mame |Barcode Locatorl Stakus O Narme Skatus O
Cualty | Character Limits
Code i 1 z 3 4
UPCE L
Symbology Expected D=
Decoding Found | 0
Code: 1 -
[Code: 1] E)E?ZDEdE::L
HOZ11515 Symbol Contrast: 3
Min Edge Conkrask: 0
Maodulation: 0
Decodability:
Crverall Grade: 0
w
—_— F r—
ﬁﬁﬂll ( Delete b ﬁﬁﬂll Delete
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Parameters @ Description Type Default
Name The Name assigned to the Control tool. The maximum length Standard, Barcode
accepted is 256 UTF-8 characters. Input

Note: all the Tools currently present in the same Inspection must

be identified by a univocal Name: after Name insertion, the

DataVS2 GUI will check its integrity and, if the inserted name is

the same as the name of another Tool currently inserted in the

Inspection, it will change it by adding an integer number at the

end of the Name characters.

Status Tool that indicates a result: Standard,

e Green: SUCCESS. The Barcode Locator has decoded Output
Barcode symbol in the ROIL.

e Red: FAILURE. the Barcode Locator hasn’'t decoded any
symbol in the ROI or the decoded symbol is incompatible with
the filters set.

Decoding The Decoding field displays the contents of the decoded Standard,
symbol. Output

Symbology The Symbology field defines the type of Barcode code searched Standard, Auto
for in the ROI. When no value is selected, the Locator Input

automatically sets the Symbology retrieving it from the code read

in the Teach phase (Step 2). The possible symbologies

accepted for a Barcode that can be decoded with DataVS2 PRO
are given below:

e Code 128

e Code 39

e Codabar

Interleaved

EAN 13

EAN 8

UPCE

Postnet

IMB

Pharmacode (cannot be set automatically)

PDF 417

UPC A

GS1-128

Quality These values represent the general quality of the decoded Expert,

symbol measured by the Barcode Locator. The quality of a Output

Barcode symbol is represented by the measurement of the

following parameters, expressed according to the [0, 1, 2, 3, 4]

value scale, where 4 corresponds to the maximum quality value

of a code: (*)

e Symbol Contrast: the symbol contrast is the ratio between
the lowest reflectivity of a bar and the highest reflectivity of a
space. The higher the contrast, the better the symbol quality.

e Minimum Edge Contrast: represents the minimum
reflectivity. The lower this value (dark bars), the better the
contrast.

e Modulation: modulation is the ratio between Minimum Edge
Contrast and Symbol Contrast.

e Decodability: represents the result sent by the reference
decoding algorithm used by the Barcode Locator. The
decoding is a prerequisite for the symbol quality check.

e Overall Grade: is equal to the minimum conformity value
detected in the quality parameters described above. This
value represents the general quality of the symbol and is also
graphically displayed next to the Calculated label.

e The Expected Value parameter of the Quality field can be
used to set a filter on the expected Quality value. The Barcode
Locator, in each execution, verifies that the Calculated Value
is higher or equal to the Expected Value.
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Parameters

Description

Type Default

Character
Limits

Allows specifying the minimum and maximum number of
characters that have to be present in the symbol for the tool
result to be SUCCESS.

e Calculated: represents the number of characters decoded in
the symbol.

e Minimum: represents the minimum number of characters that
have to be decoded in the symbol for the Locator result to be
SUCCESS.

e Maximum: represents the maximum number of characters
that have to be decoded in the symbol for the Locator result to
be SUCCESS.

Delete

Deletes the Locator from the current Inspection.

(*) Exceptions are the following symbology: IMB, Postnet, PDF417 and Pharmacode. For these
symbology all parameters are not calculated.

Example

e Add a Barcode Locator to the current Inspection.
o Select “Barcode” from the drop-down menu of the available Locators.

Teach

Selact Locator
MioME w

B3 Position

% Patkern Match
pfF360° Pattern Match
¢ 360° Conkour Makch

#l Datamatriz

Position the Locator on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters in the work area. Left-click once on any position
to create a default rectangular ROI.

At the same time, the tool characteristics and the result of its application on the
reference image appear in the control panel.

Assure that the reference image contains the Barcode symbol to decode and that it
corresponds to the characteristics specified above.

The result indicated by STATUS is also highlighted by the ROI border changing
colour; the result will be SUCCESS if the symbol is decoded. If the Locator FAILS,
check that the ROI has been correctly positioned and that the symbol is clearly visible
inside the image, possibly choosing a better reference image of the part to inspect.

It is then possible to test the Inspection configured with images containing different
symbols.
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5.4 CONTROLS

Controls are used to verify certain characteristics in defined regions (ROI) of the acquired
images according to a specific Image Processing technique.

DataVS2 GUI offers you the possibility to graphically configure Controls and Locators on the
IMAGE PANEL using the mouse. The Controls setup is done in STEP 2.

More than one control can be added in the current inspection. The number of Controls to
include depends on the application needs.

When multiple Controls are present in the same Inspection they are executed one-by-one,
according to the insertion order.

If a Locator is present in the same Inspection, this will be carried out first. If the result of the
Locator corresponds to a SUCCESS, all the controls are carried out, otherwise none.

The following image represents with a flowchart the Image Processing phase steps.

Are there Locators?

No Yes

Locator
execution

Locator rTII: SUCCESS?
Y

Areth;Conlmls? No

Yes

®©®

Control
execution

I

5.4.1 Selection and Positioning

Depending on the DataVS2 model, (see the table in par. 5.2.2), several types of Controls
may be selected from the pull-down menu under the “Select Control” label in STEP 2:

Brightness
Contrast
Contour Match
Edge Count
Width

Pattern Match
Position
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ocv

Datamatrix

Barcode

Contour Counter 360°
Defect Finder 360°

If you move your mouse cursor on the IMAGE PANEL after you have
selected a Control it will change appearance. It will assume the shape of the

NOTE relative Control icon, as shown in the pull-down menu.

After selecting the Control, move the mouse in the IMAGE PANEL. Now click on any position
on the image. This will create a ROI frame as shown below.

ROl rotation anchor
o /

ROl border

-

ROl resize anchor

If you want to change the ROI size, left-click and drag one of the blue anchors you find on
the ROI borders. If you want to move the ROI, place the cursor over one of the 4 ROI
borders; it will change its icon into a 4 crossed-arrowed one. Press and hold the left mouse
button and drag the rectangle to the desired position of the image.

If you want to rotate the ROI, left-click and drag the green anchor on the top of the ROI: the
ROI will rotate around its barycentre.

-

After adding the Control to the current Inspection, the DataVS2 GUI CONTROL PANEL will
display its parameters.

@ Not all Tool allow to carry out all the modifications on the relative ROIs (ROl
Moving, ROI Resizing, ROI Rotation).
NOTE

Controls cannot compensate position offsets of the object in the image.
Once defined the ROI location and dimension in the Reference Image, the
Control will always process the position of the current acquired image
corresponding to the ROI. You have to use a Locator if the position of the

NOTE feature to control (i.e the position of the ROI) or if the object can move within
the field of view.
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5.4.2 Brightness

The Brightness Control calculates the average brightness of the pixels included in the ROI.
The brighter the pixels, the higher the calculated value.

The Brightness Control can be used to verify if a certain feature is present or absent in the
portion of the image included in the ROI borders.
Examples of usage for Brightness are:

e Checking the presence of a white label on a dark box;

¢ Differentiating dark objects from white objects.

Brightness selection and positioning

You can select the Brightness Control from the Controls pull-down menu in STEP2. The
Brightness Control is identified by the following icon:

When you are in STEP 2, the Contrast Control ROI allows the following variations:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.
e ROl resizing: the width and the height of the ROI can be changed in the Reference
Image.
¢ ROI Rotation: the orientation of the ROl can be changed in the Reference Image
(only in the DataVS2 GUI 1.2 version).
¢ Change the shape of the ROI: the ROI shape can be changed from rectangular to
circular and vice versa (only in the DataVS2 GUI 1.2 version).
The average brightness calculated for the pixels included in the ROI edges is shown in a
percentage value in the CONTROL PANEL. If the value calculated is inside the limits defined
in the interval of the expected values (Minimum expected value, Maximum expected value)
the control result will be positive (SUCCESS), otherwise FAIL.
If SUCCESS, the Brightness ROI background is green, otherwise it is red.

Brightness parameters
The following image and the table display the Brightness parameters.

Standard Parameters Expert Parameters
Control Panel Control Panel
Exp Std
Brightness Tool Parameters Brightness Tool Parameters
Name |Brightnessz Status O’ Name Status O
shape Rectangle w
Gray Scale walues
Bright =
rightness Score Max value
Ewpected 0% SDD% 0o B
min Min value
Calculated *—
Expected D Calculated *
max
i, —_————— Py
15 “ Delete ) 15 Delete
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Parameters
Name

Description

The Name assigned to the Control Tool. The maximum
length accepted is 256 UTF-8 characters.

Note: all the Tools currently present in the same
Inspection must be identified by a univocal Name: after
Name insertion, the DataVS2 GUI will check its integrity
and, if the inserted name is the same as the name of
another Tool currently inserted in the Inspection, it will
change it by adding an integer number at the end of the
Name characters.

Type
Standard,
Input

Default
Brightness

Status

A tool result indicator .

e Green: SUCCESS. The Brightness has found the
target pattern with a score higher that the
expected one.

e Red: FAILURE. Brightness hasn’t found the
target pattern or the score of the found pattern is
lower than the expected one.

Standard,
Output

Shape

Represents the current shape of the ROI. Two are the
possible values:

e Rectangular

o Elliptical
Adjust the shape in order to better fit the characteristics of
the region of the image to inspect.

Standard,
Input

Rectangular

Calculated

The score representing the calculated brightness average
of the pixels included in the ROI.

Standard,
Output

Minimum

The minimum value that the calculated brightness average
must have in order to make the result be SUCCESS. All
calculated values lower than the expected Min will make
FAIL the Brightness result

Standard,
Input

50%

Max

The maximum value that the calculated brightness
average must have in order to make the result be
SUCCESS. All calculated values higher than the expected
Max will make FAIL the Brightness result.

Note: this parameter is available from the DataVS2 GUI
1.2 version onwards. The parameter is disabled for the
Inspection versions previous to the 2.1. (you can check
the current Inspection version in the INSPECTION
EXPLORER)

Standard,
Input

100%

Delete

Deletes the Control from the current Inspection

Gray scale:
Max

The maximum gray scale value that will be used for
brightness average calculation. All pixels having gray
scale values higher than the Maximum expected will be
ignored for the average calculation.

Expert, Input

255

Gray scale:
Minimum

The minimum gray scale value that will be used for
brightness average calculation. All pixels having gray
scale values lower than the Minimum expected will be
ignored for the average calculation.

Expert, Input

Example

e Add "Brightness" control with rectangular ROI to current inspection.
e Select "Brightness" from the pull-down menu:

Teach

Select Locarar
MOME ~

Select Control

W) Contrast

4% Conkour Match
[B8 Edge Count
B width

£ pattern Match
B Position
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e Position the control on the reference image in the work area: the pointer changes
shape as soon as it enters in the work area. Left-click once at any position to create a
default rectangular ROI. At the same time, the control features and the result of its
application to the reference image appear in the control panel.

¢ Set ROI size and position as required: in this example, the ROI shape is not changed.
Set ROI position and size as explained previously.

e Adjust Expected Min and Expected max thresholds in order to fit your needs.

e The result indicated by STATUS is also highlighted by the ROI border changing
colour.

e As soon as the values change, result is calculated without delay.

o Hereinafter, the Figure A and B show a working example of the Brightness Control. In
this particular case, the Brightness Control verifies the presence of pills inside the
blister cells.

(6 (9 .0 .0 (0

Fig. A Brightness: Reference image. In the current Fig. B Brightness Test. Failure case: all pills absent. All the
image each of the 19 pills must be checked. For this Brightness results are FAILURE.

reason, 19 Brightness Controls have been used. Each

Control verifies the presence of a pill.

5.4.3 Contrast

The Contrast Control calculates the difference, given as ratio, between the lightest and the
darkest group of pixels within the ROI.

Considering a ROI characterized by 50% of black pixels and the remaining pixels white, the
calculated contrast value is 100%. Considering a ROI characterized by pixels having the
same brightness level, the calculated contrast value is 0%.

The Contrast Control can be used in the following applications:
e Presence and absence verification of a feature inside the ROI;
e Integrity Control: verify if the assembled object contains all the requested parts.

Contrast selection and positioning

You can select the Contrast Control from the Controls pull-down menu in STEP2. The
Contrast Control is identified by the following icon:
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When you are in STEP 2, the Contrast Control ROI allows the following variations:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.
¢ ROI resizing: the width and the height of the ROI can be changed in the Reference
Image.
e ROI Rotation: the orientation of the ROl can be changed in the Reference Image
(only in the DataVS2 GUI 1.2 version).
Change the shape of the ROI: the ROI shape can be changed from rectangular to circular
and vice versa (only in the DataVS2 GUI 1.2 version).

The Contrast value calculated in image part delimited in the ROI is shown as a percentage
value in the CONTROL PANEL. If the value calculated is inside the limits defined in the
interval of the expected values (Minimum, Maximum) the control result will be positive
(SUCCESS), otherwise FAIL.

If SUCCESS the Brightness ROI background is green, otherwise it is red.

Contrast parameters

The following image and the table display the Contrast parameters.

Control Panel

Contrask Tool Parameters

Name [COMTRASTL Status Q
Shape |Pectanaular v
Contrast scare
Lob ) 5050 10030

Min e

Calculated *_

Man

0% S0%0 100

Sensitivity

( i ¢ Delete b

Parameters @ Description Type Default
Name The Name assigned to the Control Tool. The maximum length | Standard, Contrast
accepted is 256 UTF-8 characters. Input

Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion,
the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.

Shape Represents the current shape of the ROIl. Two are the | Standard, Rectangular
possible values: Input
Rectangular
Elliptical

Adjust the shape in order to better fit the characteristics of the
region of the image to inspect.
Status A tool result indicator . Standard,
Green: SUCCESS. The Contrast has found the target | Output
pattern with a score higher that the expected one.
Red: FAILURE. Contrast hasn’t found the target pattern or
the score of the found pattern is lower than the expected

one.
Calculated The score representing the calculated contrast value of the | Standard,
pixels included in the ROI. Output
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Parameters @ Description Type Default
Minimum The minimum value that the calculated contrast value must | Standard, 50%
have in order to make the result be SUCCESS. All calculated | Input

values lower than the expected Min will produce FAIL as the
Contrast result
Max The maximum value that the calculated contrast value must | Standard, 100%
have in order to make the result be SUCCESS. All calculated | Input
values higher than the expected Max will produce FAIL as the
Contrast result.
Note: this parameter is available from the DataVS2 GUI 1.2
version onwards. The parameter is disabled for the Inspection
versions previous to the 2.1. (you can check the current
Inspection version in the INSPECTION EXPLORER)
Delete Deletes the Control from the current Inspection
Sensitivity The scale factor used in calculating the contrast value; useful | Standard, 50%
to highlight the value calculated when the characteristic to | Input
detect presents a low contrast between the gray pixel levels.
0% the contrast value will be lowered
50% the contrast value will be left as it is
100% the contrast value will be increased

The Contrast Tool is often used to check the presence of a characteristic
inside the ROI, for example, a character string. Unfortunately, it is quite
common that the amount and the gray level of pixels representing the
characteristic inside the ROI are not enough to generate a good level of
Contrast difference between the good part and the bad part. This means that
the calculated value in the good image and in the bad image do not differ and

NOTA consequently, the application could not be performed.
If this is your case, we recommend using the Sensitivity parameter to
highlight the differences between the good and the bad parts.
Example

e Add "Contrast" control with rectangular ROI to current inspection.
e Select "Contrast" from the pull-down menu:

Teach

Select Locator
MoME v

Select Control

4 Brightriess

4% Contour Matkch
[# Edge Count
B width

£% patkern Match
B Position
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e Position the control on the reference image in the work area: the pointer changes
shape as soon as it enters in the work area. Left-click once on any position to create
a default rectangular ROI. At the same time, the control characteristics and the result
of its application on the reference image appear in the control panel.

e The result indicated by STATUS is also highlighted by the ROI border changing
colour.

e As soon as the values change, result is calculated without delay.

e The control thus added to current inspection is also displayed in the Inspection
Explorer: its name is listed under "Tools" (name specified in the Name field). If you
expand that menu level (click on symbol next to the name), you will see the
parameters set previously.

e Hereinafter a possible usage scenario for the Contrast Control Tool is presented. In
this particular inspection, the presence of a label on a box has to be checked. If the
label is correctly placed, the overall contrast of the ROI increases its value, if the
printing is not present the contrast value should be very low (the contrast of a uniform
area is null). The Fig. A shows a successful check, the Fig. B on the contrary shows a
failure.

Fig. A: SUCCESS

Fig. B: FAILURE

113



o DATAVS2 INSTRUCTION MANUAL

5.4.4 Contour Match

The Contour Match Control calculates the value relative to the comparison between the
contour of a target object and the contour of an object included in the current image. This
verifies how similar the shapes of the current object and target object are, returning a
percentage value that can vary from 0% to 100% (Contour match »).

As done by all other controls, Contour Match works in a well-defined Region of Interest.
Possible uses are:

¢ Presence and absence verification of a characteristic inside the ROI;
e Integrity Control: verify if the assembled object contains all the requested parts.

completely included inside ROI borders and if the region of the pixels
belonging to the contour defines a closed shape (the first contour point is
identical to the last contour point). For example, a circle or a square

@ Contour Match searches for Closed Contours only. A contour is closed if it is

NOTE completely inside the ROI both comply to these requirements.
@ Contour Match can compensate any rotation displacements of the object up
fo 360 degrees if the characteristic to control is completely inside the ROI.
NOTE

If the contour is not completely included inside the ROI, ROI borders will be considered as
the found Contour.

Contour Match selection and positioning

You can select the Contour Match Control from the Controls pull-down menu in STEP2. The
Contour Match Control is identified by the following icon:

+
-
-

When you are in STEP 2 the Contour Match Control ROI allows for following variations:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.
e ROl resizing: the width and the height of the ROI can be changed in the Reference
Image.
¢ ROI Rotation: the orientation of the ROl can be changed in the Reference Image
(only in the DataVS2 GUI 1.2 version).

After an initial setup stage designed to set the master contour on the reference image, it's
very important that the ROI contains entirely a closed shape. Then, the system will search for
this contour through 360° in target images as they are acquired.

The Contour Match value calculated in the image part delimited inside the ROI is shown as a
percentage value in the CONTROL PANEL. If the value calculated is higher than the
Minimum value, the result of the control is positive (SUCCESS), otherwise FAIL.

If SUCCESS, the Contour Match ROI border is green, otherwise it is red.
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Contour Match parameters

The following image and the table display the Contour Match parameters.

Parameters
Name

Status

Calculated

Expected

Object type

Binarization
threshold

Control Panel

Conkour Tool Parameters

Mame |“onkour Matchl Status o

Matkch score

0% SO 100
Expetecd ]

Calculated [N GT—

Binarization parameters

Object type (' Bright object # Dark object
Threshold

B

¢ Auta

™

Description
The Name assigned to the Control Tool. The maximum
length accepted is 256 UTF-8 characters.
Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name
insertion, the DataVS2 GUI will check its integrity and, if the
inserted name is the same as the name of another Tool
currently inserted in the Inspection, it will change it by
adding an integer number at the end of the Name
characters.

A tool result indicator .

e Green: SUCCESS. The Contour Match has found the
target contour with a score higher that the expected
one.

e Red: FAILURE. Contour Match hasn’t found the target
contour or the score of the found contour is lower than
the expected one.

The score representing the current degree of similarity
between the current detected contour and the target
contour.
The expected match score. You may specify of what
degree (percent) detected contour must be similar to
reference contour in order to be considered valid (100% =
perfect match, 0% = no match). This value is set
automatically by the system during the first configuration
and can be manually adjusted using the slider.

Specifies the type of object to find; the possible options are

two:

e Dark object: searches a dark object on a light
background.

e Light object: searches a light object on a dark
background.

Gray scale levels threshold. By changing this value you

select which pixels of the ROI are part of the contour and

which not. It is compared to the value detected in the
acquired image. If this value is below the threshold, the
point is not considered part of the object; on the contrary, if
the value is over the threshold, the point is considered part
of the object. We recommend to set the threshold to a gray

‘ “ Delete )

Type
Standard,
Input

Standard,
Output

Standard,
Output

Standard,
Input

Standard,
Input

Standard,
input

Default
Contrast

75%

Dark object
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Parameters Description Type Default

level value near the average gray level of the background.
Note: at the first configuration the value is automatically set
up by the DataVS2 GUI software. Because it is strictly
related to the gray level of the pixels included in the ROI,
each time you move the ROI in STEP 2, the binarization
threshold is automatically adjusted by the DataVS2 GUIL.
You can always ask to the DataVS2 GUI to automatically
calculate the threshold by pressing the “AUTO” button.

Auto Forces the automatic setup of the binarization threshold; it | Standard,
is useful to restore the first configuration after changing the | Input
binarization threshold value.

Delete Deletes the Control from the current Inspection

Example
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Add "Contour Match" control to current inspection to detect the contour of a bright
object on a dark background.
Select "Contour Match" from the pull-down menu:

Teach

Select Locatar
MCNE w

Select Control

3 Erightness
W) Contrast

B Edge Count

B width

% Pattern Match

B Position
Position the control on the reference image in the work area: the pointer changes
shape as soon as it enters the work area. Left-click once at any position to create a
default rectangular ROI.
At the same time, the control features and the result of its application to the reference
image appear in the control panel.
Set ROl size and position as required, as explained above.
The result indicated by STATUS is also highlighted by the ROI border changing colour.
As soon as values change, result is calculated without delay.
The object and its contour are highlighted in yellow inside the ROI:
as can be seen from the example image below, the bright object is highlighted as
specified in parameter Object type, which was set to "Bright object". More specifically,
the portion of the bright object situated inside the ROI is highlighted.
Let’s see an application example. In this particular task we want to control the shape
of a washer. The Contour Match searches for a closed shape into the ROI area and
compares it with the reference shape previously set. Fig.A shows a positive result of
the Comparison, Fig. B a negative result: the washer presents 5 points instead of 6.

5 | e

Fig. A: SUCCESS Fig. B: FAILURE
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5.4.5 Edge Count

The Edge Count control identifies and counts the number of brightness transitions (so called
Edges) located inside the ROI along a line passing through the ROI barycentre.

Based on the first derivative of the pixel brightness variation function, the maximum positive
peak is identified if the control is targeting a positive edge, or the maximum negative peak is
identified when targeting a negative edge. A point is considered an edge point when its
brightness variation exceeds this threshold, which is a function of the peak value found.

Possible uses are:
e Control of part alignment
¢ Control of absence/presence of threads
e Counting of the number of features

Edge Count selection and positioning

You can select the Edge Count Control from the Controls pull-down menu in STEP2. The
Edge Count Control is identified by the following icon:

When you are in STEP 2 the Edge Count Control ROI allows for the following variations:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.
e ROI resizing: the width and the height of the ROI can be changed in the Reference
Image.
¢ ROI Rotation: the orientation of the ROl can be changed in the Reference Image
(only in the DataVS2 GUI 1.2 version).

The found edges are graphically represented inside the ROI with yellow dots located in the
matching point. The searching direction and versus is represented by a yellow arrow passing
through the ROI barycentre and going from Left to Right.

If the number of edge found match the expected range the ROI borders will be shown in
green, representing a SUCCESS condition.

If no edges are found or if the number of found edges is outside the expected limits the ROI
borders will be shown in red, representing a FAILURE condition.

After the Variation Type of the edge (White to Black or Black to White) to be identified has
been specified, the Edge Count processes the ROI in the direction shown by the yellow
arrow and stops as soon as it comes across the opposite ROI border.

The searching direction represented by the yellow line is always referred to
the ROI top-left corner. When the ROI orientation is 180 degree you will see

NOTE the yellow line going from Right to Left.
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Edge Count Tool parameters

The following image and the table display the Count Tool parameters.

Standard Parameters Expert Parameters
Control Panel Control Panel
Eup Std
Count Tool Parameters Count Tool Pararmeters
Mame |EdgeCountz Status 'O' Name Status G
Count Limits '|||'ari.=i|_tiun Bth 2
0 100 ¥pe
Min
Found F 4 Moise
Reject =
Max
0 100
Direction | Left to Right w
0% 50% 100%
Sensitivity
" € Delete ) e € Delete
Parameters Description Type Default
Name The Name assigned to the Control Tool. The maximum | Standard, Edge Count
length accepted is 256 UTF-8 characters. Input

Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name
insertion, the DataVS2 GUI will check its integrity and, if the
inserted name is the same as the name of another Tool
currently inserted in the Inspection, it will change it by
adding an integer number at the end of the Name
characters.
Status A tool result indicator . Standard,
e Green: SUCCESS. The Edge Count has detected an | Output
Edge within the range set in “Position limits”.
e Red: FAILURE. Edge Count hasn’t found any edge or
the found Edge doesn’t match “Position limits”

Calculated Current number of Edges found by the Control inside the | Standard,
ROI along the searching direction. Output
Minimum Minimum number of expected edges inside the ROI, along | Standard, 0

the searching direction. This threshold must be compatible | Input

with the value found (shown near the "Found" label): this

means Minimum must be lower than or equal to "Found”.

Max Maximum value of expected edges inside the ROI, along | Standard, 100

the searching direction. This threshold must be compatible | Input

with the value found (shown near the "Found" label): this
means Max must be greater than or equal to "Found”.

Sensitivity The degree of accuracy provided when searching for the | Standard, 40%

Edge. The lower the Sensitivity, the greater the accuracy. Input

Variation Type | Determines the type of edges to be searched inside the | Expert, Input All

image. Four are the available options:

e From white to black: only white to black transitions are
detected;

e From black to white: only black to white transitions are
detected;

e Auto: both white to black and black to white transitions
are detected; the returned one is the transition with the
largest difference between the gray values.

e Both: both white to black and black to white transitions
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Parameters Description Type Default

are detected; the returned one is the first transition
found.

Noise

Rejection detection. The higher the value, the stronger the brightness

Reduces the effect that noisy pixels will have on the edge | Expert, Input 5

variation needed to recognize an edge.

Direction Determines the versus of the searching direction inside the | Expert, Input Left to Right

ROI when the ROI cannot be rotated (old sensor models):

e Left to Right: detect the first transition along the
searching direction going from left border of the ROI to
the right border of the ROI.

e Right to Left: detect the first transition along the
searching direction going from left border of the ROI to
the right border of the ROI.

e Top to Bottom: detect the first transition along the
searching direction going from top border of the ROI to
the bottom border of the ROI.

e Bottom to Top: detect the first transition along the
searching direction going from bottom border of the ROI
to the top border of the ROI.

Delete

Deletes the Locator from the current Inspection

Example

Add an "Edge count" control to current inspection to identify two edges.
Select "Edge Count" from the pull-down menu:

Teach

Select Locatar
MOMNE w

Select Cantral

4 Brightness
W) Contrast
&% Conkour Match

“ Edge Count
B width

% Pattern Match
B Position

Position the control on the reference image in the work area: the pointer changes
shape as soon as it enters in the work area. Left-click once on any position to create
a default rectangular ROI.

At the same time, the control characteristics and the result of its application on the
reference image appear in the control panel.

Set ROl size and position as required, as explained previously.

The result indicated by STATUS is also highlighted by the ROI border changing
colour.

As soon as the values change, result is calculated without delay.

Set up the system to recognize all light-to-dark brightness variations as edges. In
addition, set the minimum and the maximum number of edges to be detected to '20'
(this value can be viewed by placing the mouse pointer on the corresponding bar). In
the example on the right, 13 edges with the specified features have been recognized.
The control will return a Fail status, identified by the red Status and ROI border.
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gy 4
Fig. A: SUCCESS Fig. B: FAILURE

5.4.6 Width

This control is also termed "gauge" and lets you measure the distance between two points
(edges).

The calculated value is returned in pixels.

It uses the edge detection technique to identify object edges and then calculates the distance
between the edges.

Possible uses are:
e Object width measurement
¢ Integrity controls: verifying the completeness of an assembled box by measuring its
width.

Width: selection and positioning

You can select the Width Control from the Controls pull-down menu in STEP2. The Width
Control is identified by the following icon:

When you are in STEP 2 the Edge Count Control ROI allows for the following variations:
¢ ROI Moving: the position of the ROI can be changed inside the Reference Image.
e ROI resizing: the width and the height of the ROl can be changed inside the
Reference Image.
¢ ROI Rotation: the orientation of the ROI can be changed inside the Reference Image
(only in the DataVS2 GUI 1.2 version).

The positions found are graphically represented inside the ROI with yellow arrows located in
the found points. The searching direction is represented by a yellow arrow passing through
the ROI barycentre. The searching direction can be of two types:

e from external ROI borders though the ROI barycentre; Mode: External.

e from ROI barycentre through external ROI borders; Mode: Internal.

If the difference between the positions found match the expected range, the ROI borders will
be shown in green, representing a SUCCESS condition.
If no edges are found or if the calculated width is outside the expected limits, the ROl borders
will be shown in red, representing a FAILURE condition.
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@ The searching direction represented by the yellow line is always referred to
the ROI top-left corner.
NOTE

Width Control parameters

The following image and the table display the Position Locator parameters.

Standard Parameters Expert Parameters
Control Panel Control Panel
Exp Std
‘idth Tool Parameters width Tool Parameters
Name |"idthl Status O Mame Status O
Yariation
Width Linits Type |E°t v
] 186
Min e
Calculated [ 20 Noise = =
_ I
Max == Reject
] 186
‘Width Tvpe
_— . B Internal Width External Width

Sensitivity = aEaaasss——

¢ Delete b ¢ Delete )

Parameters Description Type Default
Name The Name assigned to the Control Tool. The maximum | Standard, Width
length accepted is 256 UTF-8 characters. Input

Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name
insertion, the DataVS2 GUI will check its integrity and, if the
inserted name is the same as the name of another Tool
currently inserted in the Inspection, it will change it by
adding an integer number at the end of the Name
characters.
Status A tool result indicator . Standard,
e Green: SUCCESS. The measured width is within the | Output
range set in “Width limits”.
e Red: FAILURE. Width hasn’'t found any edge or the
measured width doesn’t match “Width limits”
Calculated Current Width measured by the Control inside the ROI | Standard,
along the searching direction. Output
Minimum Minimum width inside the ROI, along the searching | Standard, 0
direction. This threshold must be compatible with the value | Input
found (shown near the "Calculated" label): this means Min
must be less than or equal to "Calculated".
Max Maximum value of width inside the ROI, along the | Standard, ROI Width
searching direction. This threshold must be compatible with | Input
the value found (shown near the "Calculated" label): this
means Max must be more than or equal to "Calculated".
Note: as Width is calculated within ROI borders the
Maximum width is always equal to ROl Width.

Sensitivity The degree of accuracy provided when searching for the | Standard, 40%
Width. The lower the Sensitivity, the greater the accuracy. Input
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Parameters Description Type Default
Variation Determines the type of edges to be searched inside the | Expert, Input All
Type image. Four are the available options:
e From white to black: only white to black transitions are
detected;
e From black to white: only black to white transitions are
detected;

e Automatic: both white to black and black to white
transitions are detected; the returned one is the
transition with the largest difference between the gray
values.

e Both: both white to black and black to white transitions
are detected; the returned one is the first transition

found.
Noise Reduces the effect that noisy pixels will have on the edge | Expert, Input 5
Rejection detection. The higher the value, the stronger the brightness
variation needed to recognize an edge.
Direction Determines the versus of the searching direction inside the | Expert, Input Left to Right

ROI when the ROI cannot be rotated (old sensor models):

e Left to Right: detect the first transition along the
searching direction going from left border of the ROI to
the right border of the ROI.

e Right to Left: detect the first transition along the
searching direction going from left border of the ROI to
the right border of the ROI.

e Top to Bottom: detect the first transition along the
searching direction going from top border of the ROI to
the bottom border of the ROI.

e Bottom to Top: detect the first transition along the
searching direction going from bottom border of the
ROI to the top border of the ROI.

Width type Determines how the tool reaches for the edges that will | Expert, input External

represent the width limits. Two are the possible values:

Internal: tool searches from the barycentre of the ROI to

the ROI borders along the searching direction.

External: tool searches from the ROI borders to the ROI

barycentre along the searching direction.

Delete Deletes the Locator from the current Inspection

Example

e Add a "Width" edge to current inspection using the Graphic User Standard in
STANDARD mode.
e Select "Width" from the pull-down menu:

Teach

Select Locatar

MOMNE 4

Select Control

4 Brightress

i) Contrast

& Contaur Makch
B Edge Count

%% Pattern Match
B Position

e Position the control on the reference image in the work area: the pointer changes
shape as soon as it enters in the work area. Left-click once on any position to create
a default rectangular ROI.

o At the same time, the control features and the result of its application on the
reference image appear in the control panel.

e Set ROI size and position as required, as explained above.
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[instepanellT Output Setup

The result indicated by STATUS is also highlighted by the ROI border changing
colour.

As soon as the values change, result is calculated without delay.

Let us assume that our reference is the distance between points that are part of a
bright object on a dark background.

A yellow line appears inside the ROI on the edges found; edges are displayed as
arrows that identify the limit values for distance calculation.

Now use the sliders of the Min and Max fields to specify how far the measurements
taken on master images are allowed to deviate from the measurement you have just
set and still be considered acceptable (i.e. without triggering a control "Fail" status).

~

Fig. A: SUCCESS Fig. B: FAILURE

5.4.7 Pattern Match

In pattern match operations, target object and current object are compared to determine if
they are similar.

The Pattern Match Control searches for all the occurrences of the target inside the search
area and determines their position and the number of occurrences found. In this way it is
possible to detect the horizontal translations and either the vertical displacements of the
object in the inspection area.

The Pattern Match Control finds horizontal and vertical positions within the SEARCH AREA.
It can be used to compensate rotational displacements up to a maximum of 5-10 degrees.

Possible uses are:

Verifying the integrity of an object (i.e. a label on a box)

Control of absence/presence of objects

Counting of the number of objects equivalent to the target one and currently present
inside the image
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Pattern Match Control selection and positioning

You can select the Pattern Match Control from the Controls pull-down menu in STEP2. The
Pattern Match Control is identified by the following icon:

o
N
[

Pattern Match Control is characterized by two different ROIs, having different scopes:

o SEARCH AREA: the outer rectangle, representing the portion of the image where the
Control will search for the target object.

e TEMPLATE ROI: the inner rectangle, representing the target pattern to be searched
in the region delimited by the search area. The TEMPLATE ROI cannot be positioned
outside the SEARCH AREA.

When you are in STEP 2, the Pattern Match Control ROI allows the following variations:

e Move the SEARCH AREA and the TEMPLATE ROI: the position of the ROI can be
changed in the Reference Image.

e SEARCH AREA and TEMPLATE ROI resizing: the width and the height of the ROI
can be changed in the Reference Image

e SEARCH AREA rotating: the orientation of the Search Area can be changed in the
Reference Image. Search Area rotation will affect also Template ROI rotation, when
rotating the search area, you will see the template ROI synchronously rotating with it.

During the setup process, you need to define the target object to be identified. The system
stores the brightness value of each composing pixel included in the TEMPLATE ROI.

During the inspection, the control will search for all the instances of the target in the
SEARCH AREA. When it finds an instance of the target, it will highlight it with a green
rectangle.

Degree of similarity and accuracy may be set from the control panel.

In order to have a reliable and robust behaviour of the Pattern Match Control
we recommend you to configure the TEMPLATE ROI using a well contrasted
reference image of the target object.

NOTE

Some useful hints that can help you choose a good target object image:

e The reference image has to be in focus and have a good contrast and brightness
level; you can adjust image brightness and contrast by changing the image
acquisition Exposure Time and Gain in STEP1.

e The target object has to be completely included inside the template ROl borders;
adjust TEMPLATE ROI dimensions and position in order to include only the object to
be searched.

e The target object texture should be recognizable and in contrast with its background;
assure the reference image doesn’t contain ambiguous objects or characteristics
having the same texture of the target object. Only the target object should be present
in the reference image while the remaining part of the image (the background) should
be uniform.

The DataVS2 GUI software helps you define a good quality TEMPLATE ROI: a popup
message will be appear whenever the chosen target object is not suitable (see picture
below).

When this message is shown, please try to adjust the TEMPLATE ROI by resizing or moving
it. If nothing changes, we suggest you to choose a different reference image.
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AN

positions,

[] oo not show me this message again.

AMBLGUCUS MODEL!
Be aware of ambiguous models; certain bypes of models
provide a non unique or ambiguous results in kerms of

Clo

In the following table you will find some examples of a bad target object configuration:

Bad Image sample

ele
e®

Description

The Reference Image is not in focus and hasn’t a
good contrast and brightness level. In this case you
should change the Reference Image after adjusting
focus and decreasing the Exposure Time.

ART. 130/E
1000 PUNTI

CC]

olo

The target object (sensor Logo) is not completely
included inside the TEMPLATE ROI borders.

The dimensions of the template ROl should be
adjusted in this case.

elo

The target object texture is not recognizable enough
compared with its background.

In this case you should change the TEMPLATE ROI
after modifying the gain; this should increase the
contrast in the image
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Pattern Match Control parameters

The following image and the table display the Pattern Match Control parameters.

Standard Parameters

Expert Parameters

Control Panel Control Panel

Exp

Pattern Match Parameters Pattern Match Parameters

Status O‘ Status O

Name |Pattern Match2 MName

Match score

0% 100%

— Quality /

Speed
. %

Expected

S0% 100%

Calculated

Counk Limits
1 100

Min

Found

Max
100

Delete

Q

Parameters
Name

Q

Delete

Default
Pattern
Match

Description
The Name assigned to the Control Tool. The maximum
length accepted is 256 UTF-8 characters.

Note: all the Tools currently present in the same Inspection

must be identified by a univocal Name: after Name insertion,

the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.

A tool result indicator .

e Green: SUCCESS. The Pattern Match Control has
found at least one occurrence of the target pattern with
a score higher that the expected one.

e Red: FAILURE. Pattern Match Control hasn’t found any
occurrence of the target pattern or the score of the
found pattern is lower than the expected one.

The score representing the worst calculated degree of

similarity of the current found objects to the reference target

one.

Type
Standard,
Input

Standard,
Output

Status

Standard,
Output

Calculated

Standard,
Input

Threshold used for the result evaluation. It indicates how 85%
closely the found pattern in the SEARCH AREA must
resemble the target pattern in order to be considered valid.
100% means perfect match, 0% means no match found.

Note: Expected value change might involve a modification of

found objects, and this depends on their calculated score.

Expected

Found

The number of found occurrences of the target object inside
the image having a matching score higher than the expected
one.

Standard,
Output

Accuracy
Speed

/

Influences the precision level used by the Pattern Match Tool
during the searching phase; the higher the accuracy value,
the higher will be the precision in the calculated score of the
found object.

Low level of Accuracy will speed up the searching process:
we recommend to use low values of Accuracy when the
execution time doesn’t meet your requirements.

Expert, Input

60%

Delete

Deletes the Locator from the current Inspection
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To quicken the Pattern Match Control execution time you can act on two different
parameters:

Reducing the SEARCH AREA dimensions: if you are sure the object to be found is
always in a restricted area of the image, we recommend to reduce the SEARCH
AREA dimension in order to cover only the portion of the image where you want the
object to be searched. This will reduce time needed to locate the object (as the
portion of the image where to search for the target pattern is smaller) and will
decrease the risk of errors due to noise inside the image.

Reducing the Accuracy value: reducing the level of precision required to the Pattern
Match Tool during the searching phase will decrease the time needed to calculate the
match score.

When the number of found occurrences of the target object doesn’t find the
expected limits the tool will show FAIL result and only a Red ROI will be
shown. You can check the calculated values (worst match found and the
NOTE number of occurrences found) in the parameter panel.
Example

Add a "Pattern Match" control to current inspection.
Select "Pattern Match" from the pull-down menu:

Teach
Select Locatar

MOMNE w

Select Contral

4 Brightress

i) Conkrast

&% Conkaur Match
[# Edge Count
B \width

Bl Position

Position the control on the reference image in the work area: the pointer changes
shape as soon as it enters in the work area. Left-click once on any position to create
a default rectangular ROI.

At the same time, the control features and the result of its application to the reference
image appear in the control panel.

Set ROl size and position as required, as explained above.

The result indicated by STATUS is also highlighted by the ROI border changing
colour.

The value of parameter "Calculated”, which indicates the degree of similarity in
percentage, is reported inside the areas inside the search ROI found to be similar to
the master image of the reference ROI.

As soon as the values change, result is calculated without delay.

Another possible application example of the Pattern Match Control Tool is shown
below.

The tool is used to count the number of bottles present inside a box. Fig. A shows a
successful check, on the contrary Fig. B shows a failure: a hand obstructs the view
and the Control fails.
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Fig. A: SUCCESS

Fig. B: FAILURE

5.4.8 Position

Position Control can be used to check the position of an object inside a ROI.
This control works searching for a gray scale level variation (edge detection ») along a well-
defined direction inside the ROI. An Edge is a defined border between a light area and a dark
area in the image.
The Position Control identifies the transition between:

¢ Alight and a dark area (White to Black)

e Adark and a light area (Black to White)
in the current image.
Based on the first derivative of the pixel brightness variation function, the maximum positive
peak is identified if control is targeting a positive edge, or the maximum negative peak is
identified when targeting a negative edge. A point is considered an edge point when its
brightness variation exceeds this threshold, which is a function of the peak value found;
For instance, immagine a dark object on a light background: object contour is identified as
the edge, i.e. the set of dark pixels lying next to light pixels. However, it takes a sharp tone
variation for the light-to-dark transition to be interpreted as an edge; the extent of the
transition is determined by a threshold (Edge detection »).
Possible uses are:

e Verifying the integrity of an object (i.e. the correct placement of a beak on a bottle)

¢ Control of absence/presence of objects

Position Control selection and positioning

You can select the Position Control from the Controls pull-down menu in STEP2. The
Position Control is identified by the following icon:

When you are in STEP 2 the Position Control ROI allows the following variations:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.
e ROl resizing: the width and the height of the ROI can be changed in the Reference
Image.
¢ ROI Rotation: the orientation of the ROI can be changed in the Reference Image.
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The found edge is graphically represented inside the ROI with a yellow dot located in the
matching point. The searching direction and versus is represented by a yellow arrow passing
through the ROI barycentre and going from Left to Right.

If the edge position matches the “Position limits” range, the ROI borders will be shown in
green, representing a SUCCESS condition.

If no edges are found or if the found position is outside “Position limits”, the ROI borders will
be in red, representing a FAILURE condition.

After the Variation Type of the edge (White to Black or Black to White) to be identified has
been specified, the Locator processes the ROI in the direction shown by the yellow arrow
and stops as soon as it comes across an edge that meets the set specifications.

%
The searching direction represented by the yellow line is always referred to
the ROI top-left corner. When the ROI orientation is 180 degree you will see
NOTE the yellow line going from Right to Left.
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Position Control parameters

The following image and the table display the Position Control parameters.

Standard Parameters

Paosition Parameters

Name

Pasition Limits

Min
Calculated
Max

Sensitivity

,

Parameters
Name

Control Panel
Exp Std

Position Parameters

Status O

Position Locatorl Nanne

Yariation
Type
o 620

-

1] 620

Moise
Rejection

38

Q%

Dielete

,

Black to whike

Expert Parameters

Control Panel

Status O’

W

Delete

Description

The Name assigned to the Control tool. The maximum length
accepted is 256 UTF-8 characters.

Note: all the Tools currently present in the same Inspection must
be identified by a univocal Name: after Name insertion, the
DataVS2 GUI will check its integrity and, if the inserted name is
the same as the name of another Tool currently inserted in the
Inspection, it will change it by adding an integer number at the
end of the Name characters.

Type
Standard,
Input

Default
Position

Status

Tool that indicates a result:

e Green: SUCCESS. The Position Control has detected an
Edge within the range set in “Position limits”.

e Red: FAILURE: Position Control has not found any edge or
the found Edge does not match “Position limits”

Standard,
Output

Calculated

Current position of the edge found by the position Control inside
the ROI along the searching direction.

Standard,
Output

Minimum

Minimum value of detectable position inside the ROI, along the
searching direction. This threshold must be compatible with the
value found (shown near the "Calculated" label): this means Min
must be less than or equal to "Calculated".

Standard,
Input

Max

Maximum value of detectable position inside the ROI, along the
searching direction. This threshold must be compatible with the
value found (shown near the "Calculated" label): this means Max
must be more than or equal to "Calculated".

Note: Min and Max always refer to the ROl area. 0 (Min) is
always considered the left border of the ROI, the value shown as
Max is always considered the right border of the ROI and
represent the ROI width in pixels. Looking to the picture above
ROI width is 620 pixels.

Standard,
Input

Dimension
s
ROI

Sensitivity

The degree of accuracy provided when searching for the Edge.
The lower the Sensitivity, the greater the accuracy.

Standard,
Input

40%

Variation
Type

Determines the type of edges to be searched inside the image.

Four are the available options:

o  White to Black: only white to black transitions are detected;

e Black to White: only black to white transitions are detected;

e Auto: both white to black and black to white transitions are
detected; the returned one is the transition with the largest
difference between the gray values.

e Both: both white to black and black to white transitions are
detected; the returned one is the first transition found.

Expert,
Input

All
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Parameters Description Type Default
Noise Reduces the effect that noisy pixels will have on the edge | Expert, 5
Rejection detection. The higher the value is, the stronger the brightness | Input
variation needed to recognize an edge.
Direction Determines the versus of the searching direction inside the ROI | Expert, Left to
when the ROI cannot be rotated (old sensor models): Input Right

o Left to Right: detects the first transition along the searching
direction going from left border of the ROI to the right border
of the ROI.

¢ Right to Left: detects the first transition along the searching
direction going from left border of the ROI to the right border
of the ROI.

e Top to Bottom: detects the first transition along the
searching direction going from top border of the ROI to the
bottom border of the ROI.

e Bottom to Top: detects the first transition along the
searching direction going from bottom border of the ROI to
the top border of the ROI.

Delete

Deletes the Control from the current Inspection.

Example

Add a "Position" control to current inspection to identify two edges.
Select "Position" from the pull-down menu:

Teach

Select Locator

MOMNE w

Select Cantrol

4 * Brightress

il Contrast

@5 Contour Match
B Edge Count
B Wwidth

£2 Pattern Match

Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters in the work area. Left-click once on any position
to create a default rectangular ROI.

At the same time, the control characteristics and the result of its application on the
reference image appear in the control panel.

Set ROl size and position as required, as explained above.

The result indicated by STATUS is also highlighted by the ROI border changing
colour.

As soon as the values change, result is calculated without delay.

Set up system to recognize all dark-to-light brightness variations as edges. A yellow
line appears inside the ROI on the edges found; edges are displayed as yellow dots
that identify the limit values for distance calculation.

Now use the sliders of the Min and Max fields to specify how far the measurements
taken on master images are allowed to deviate from the measurement you have just
set and still be considered acceptable (i.e. without triggering a control "Fail" status).

In this example a possible usage scenario is presented. In this particular task, it's
necessary to verify the correct placement of the beak of a bottle of water-closet
detergent. As shown in Fig. A and B, the Position Control Tool is able to carry out this
operation.
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e The Fig. A shows a correct placement, on the contrary the Fig. B shows a wrong
placement.

Fig. A: SUCCESS Fig. B: FAILURE

5.4.9 Datamatrix

The Datamatrix control searches and decodes the contents of one or more Datamatrix
symbols inside a Region of Interest.
The Control can be used in the following applications:

¢ Reading of contents of one or more Datamatrix symbols inside a ROI;

e Checking of information contents of one or more Datamatrix symbols inside a ROI;

¢ Counting of the number of Datamatrix symbols inside a ROI.

Datamatrix control selection and positioning

You can select the Datamatrix Control from the drop-down Control menu in STEP2. The
Datamatrix Control is identified by the following icon:

ﬁp'ﬁi;;
When you are in STEP 2 the Datamatrix Control allows you to make the following changes:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.

¢ ROI resizing: the width and the height of the ROI can be changed in the Reference
Image.

The symbol found is graphically represented inside the ROI with a yellow frame that identifies
the vertexes and a rectangle containing the index of the code found, visualized in the centre
of code itself. The index, in a decimal format, is displayed to distinguish the Datamatrix
symbols found inside the same ROI.
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The SUCCESS or FAILURE control result depends on the functioning mode (Control Type)
selected. Three functioning modes are accepted by this control:

o Decoded: in this mode the Datamatrix Control decodes all the Datamatrix symbols in
the ROI. The contents of the symbols decoded is displayed in the Read Code area.
This Control provides, for each symbol decoded, the contents as well as the
corresponding Quality level of each code read, represented by a set of parameters
displayed in the Quality area. The result sent is SUCCESS if at least one symbol is
decoded in the ROI and if the Quality value of each decoded symbol is higher or
equal to the expected one. On the contrary, the result will be a Failure.

e Contents Control: in this mode the Datamatrix Control compares the contents of the
decoded symbols with one or more character strings listed in the Expected Code
field. The result sent is SUCCESS if at least one occurrence of each Expected Code
is found and if the Quality value of each decoded symbol is higher or equal to the
expected one. On the contrary, the result will be a Failure.

e Edge Count: in this mode the Datamatrix Control verifies that the number of decoded
symboils in the ROI belongs to the interval specified in the Counting Limits field. The
result sent is SUCCESS if the number of symbols decoded is between the Minimum
and Maximum values specified and if the Quality value of each decoded symbol is
higher or equal to the expected one. On the contrary, the result will be a Failure.

Datamatrix Symbol Characteristics

The Datamatrix control of DataVS2 decodes the Datamatrix symbols with the following
characteristics:

e Size: the number of rows and columns composing a Datamatrix symbol that can be
decoded using DataVS2 can vary from 8x8 to 144x144. All possible value ranges are
accepted for a Datamatrix symbol.

e Coding: no limits are foreseen relative to the type of coding used for the data inside
the symbol. In the result string sent by DataVS2 on the Ethernet and Serial channels,
the code read is represented in a byte vector format; the byte decoding is made by
the client that reads it.

DataVS2 GUI decodes all bytes of the code read according to the ASCII
table. The contents of a Datamatrix symbol that has not been coded in an

NOTE ASCII format cannot be displayed.

¢ Resolution: the number of pixels per symbol module to decode can vary in the [3,
20] range. This value represents the resolution that characterizes the symbol to
decode inside an image.
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Please refer to the following graphic for more information on the resolution of the
code to read, expressed in mm/FOV:
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Orientation Angle: the symbol can have all the possible orientation angles in the
ROI.

Edges (Quiet Zone): Datamatrix symbols having Edge dimensions equal to 1
module (the dimension of a unit containing information inside the symbol) are
accepted.

Datamatrix Control Parameters

The following tables show the Datamatrix Control parameters:

Standard Parameters Expert Parameters

Control Panel Control Panel

Standard /

Datamatrix Tool Parameters Drakamatrix Tool Parameters
Marme ‘Lettnre Dratamakrixl | Status o Mame | | Skatus o
Mode |Deu:u:u:|ing V|
Decoding |Quality Cell Calar |.ﬁ.n3.-' V|
[Code: 1]
DakaMatriz
Mirror Mode |Nu:|rma| bl |
Speed Maode |Ru:||:uust e |
Label Mode |Standard w |
2 f N = f )
VT Delete ¥ Delete
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Parameters Description Type Default
Name The Name assigned to the Control tool. The maximum | Standard, Datamatrix
length accepted is 256 UTF-8 characters. Input

Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion,
the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.

Status Tool that indicates a result: Standard,

e Green: SUCCESS. The Datamatrix Control has | Output
decoded one or more symbols in the ROl and these
correspond to the control filters (Control Type) set.

e Red: FAILURE. Datamatrix Control hasn’t decoded any
symbols in the ROl or the decoded symbol is
incompatible with the filters set.

Control Type The Control Type parameter selects the functioning mode | Standard, Decoded
of the Datamatrix Control. Three functioning modes can be | Input
selected:

e Decoded: in this mode the Datamatrix Control decodes
all the Datamatrix symbols in the ROI. The contents of
the symbols decoded is displayed in the Read Code
area. This Control provides, for each symbol decoded,
the contents as well as the corresponding Quality level
of each code read, represented by a set of parameters
displayed in the Quality area. The result sent is
SUCCESS if at least one symbol is decoded in the ROI
and if the Quality value of each decoded symbol is
higher or equal to the expected one. On the contrary,
the result will be a Failure.

e String Control: in this mode the Datamatrix Control
compares the contents of the decoded symbols with
one or more character strings listed in the Expected
Code field. The result sent is SUCCESS if at least one
occurrence of each Expected Code is found and if the
Quality value of each decoded symbol is higher or
equal to the expected one. On the contrary, the result
will be a Failure.

e Edge Count: in this mode the Datamatrix Control
verifies that the number of decoded symbols in the ROI
belongs to the interval specified in the Counting Limits
field. The result sent is SUCCESS if the number of
symbols decoded is between the Minimum and
Maximum values specified and if the Quality value of
each decoded symbol is higher or equal to the
expected one. On the contrary, the result will be a
Failure.

Decoding The Decoding field displays the contents of each symbol | Standard,
decoded. Each contents is identified by the [Code i] prefix | Output
where i represents the corresponding code index displayed
in the Image Panel.

Quality These values represent the general quality of the decoded | Standard,

symbol measured by the Datamatrix Control. The quality of | Output

a Datamatrix symbol is represented by the measurement of

the following parameters, expressed according to the [0, 1,

2, 3, 4] value scale, where 4 corresponds to the maximum

quality value of a code:

e Symbol Contrast: represents the symbol contrast level
expressed as the difference of reflectivity between light
and dark parts of the symbol.

e Axial Non Uniformity: represents the average space
difference between two sides of the symbol arranged
along the X and Y axes.

e Unused Error Correction: is the redundancy
measurement used for the correction of errors inside
the same symbol.
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Parameters Description Type Default

e Decode Grade: represents the result supplied by the
reference decoding algorithm used by the Datamatrix
Control.

e Overall Grade: is equal to the minimum conformity
value detected in the quality parameters described
above. This value represents the general quality of the
symbol and is also graphically displayed next to the
Calculated label.

e The Expected Value parameter of the Quality field can
be used to set a filter on the expected Quality value.
The Datamatrix control, in each execution, verifies that
the Calculated Value is higher or equal to the
Expected Value.

Expected Code | Allows to specify the expected information contents of one | Standard, -

or more symbols to decode. Input

To insert the Expected Code, the user just has to enter the

corresponding string of characters in the dedicated area of

the control panel.

Wild card characters can be used to specify any sequence

of characters within the expected string:

e “?”: use this symbol to specify any character in a known
position of the expected string; any decoded symbol
corresponding to the position of the jolly symbol will be
considered correct.

o “ use this symbol to specify any sequence of
characters in a known position of the expected string:
any decoded symbol sequence corresponding to the
position of the jolly symbol will be considered correct.

More than one Expected Code can be specified for each

Datamatrix Control; in this case the Control verifies that

each decoded code content matches at least one expected

code string.

The Teach-in of the Expected Code can be set through the

Auto selection box; the Control will set the decoded symbol

code present in the Reference Image as the Expected

Code.

Counting limits Allows to specify the minimum and maximum number of | Standard, Minimum: 0,
Datamatrix symbols that have to be present in the ROI for | Input Maximum:
the Control result to be SUCCESS. These parameters are 100.

enabled only when the Counting mode is selected:

e Calculated: represents the number of Datamatrix
symbols decoded in the ROI.

e Minimum: represents the minimum number of
Datamatrix symbols that have to be decoded in the ROI
for the Control result to be SUCCESS.

e Maximum: represents the maximum number of
Datamatrix symbols that have to be decoded in the ROI
for the Control result to be SUCCESS.

Symbol Color Represents the color of the Datamatrix symbol to decode: Expert, Any

o Black on White: black on white background. Input

o White on Black: white on black background.

e Any: the Control in this case tries to decode the symbol
according to both the previous options.

Symbol Defines the orientation of the cells respect to the Finder | Expert, Normal
Orientation Pattern of the symbol. The codes can be Normal or Mirrored. | Input
Accuracy Influences the accuracy level used by the Datamatrix during | Expert, Input | Accurate

the search phase; the higher the accuracy value, the more
precise the calculation of the similarity degree of the object
found. Low levels of Accuracy increase the searching
process speed: we suggest to use low Accuracy values
when the execution time does not respect the requirements.
Print Type Defines the print typology of the symbol, that has to be | Expert, Input | Standard
found among the following alternatives:

e Standard: inkjet printing; in this case the symbol

present high contrast.
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Parameters Description Type Default
e Dotpeen: direct marking print.
e Low Contrast: inkjet or direct marking print
characterized by a low contrast between symbol color
and background.
Delete Deletes the Control from the current Inspection.
Example

¢ Create an Inspection to verify the contents of a Datamatrix symbol.

Assure that the DataVS2 ID is selected for the current Inspection and select
“Datamatrix” from the drop-down menu of the available Controls.

Teach

Select Locatar

MOMNE W

Salect Control
Tl MatrixReader w

Oy
% MatrixFeader

fill BarcodeR eader

Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters in the work area. Left-click once on any position
to create a default rectangular ROI.

At the same time, the control characteristics and the result of its application on the
reference image appear in the control panel.

Assure that the reference image contains the Datamatrix symbol to decode and that it
corresponds to the characteristics specified above.

Set ROI size and position as required. The symbol to be decoded has to be always
inside the rectangle visualized.

The result indicated by STATUS is also highlighted by the ROI border changing
colour; the Datamatrix in the first positioning is configured for a Decoding type control;
the result will be SUCCESS if the symbol is decoded If the Control FAILS, check that
the ROI has been correctly positioned and that the symbol is clearly visible inside the
image, possibly choosing a better reference image of the part to inspect.

Now change the Control Type parameter selecting the String Control value; then select
the Auto box: after this phase, the Control sets the contents of the symbol present in the
reference image as expected value. From now onwards, the control will always verify
that, from time to time, the contents of the coded symbol are equal to the expected ones.
It is then possible to test the Inspection configured with images containing different symbols.
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Fig. A: SUCCESS Fig. B: FAILURE
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5.4.10 Barcode

The Barcode control searches and decodes the contents of one or more Barcode symbols
inside a Region of Interest.
The Control can be used in the following applications:
¢ Reading of the contents of one or more Barcode symbols inside a ROI;
o Verification of the information contents of one or more Barcode symbols inside a ROI;
¢ Counting of the number of Barcode symbols inside a ROI.

Barcode Control selection and positioning

You can select the Barcode Control from the drop-down Control menu in STEP2. The
Barcode Control is identified by the following icon:

When you are in STEP 2 the Barcode Control allows you to make the following changes:
¢ ROI moving: the position of the ROI can be changed in the Reference Image.
e ROI resizing: the width and the height of the ROI can be changed in the Reference
Image.
e ROI Rotation: the orientation angle of the ROI can be changed in the Reference
Image.

The symbol found is graphically represented inside the ROI with a yellow frame that identifies
the vertexes and a rectangle containing the index of the code found, visualized in the centre
of code itself. The index, in a decimal format, is displayed to distinguish the Barcodes
symbols found inside the same ROI.

D.ﬂ:rz?:'.‘;:ti o @
(N
o | I | i |
LT | |
- £ 1-8M8
o i s

The SUCCESS or FAILURE control result depends on the functioning mode (Control Type)
selected. Three functioning modes are accepted by this control:
o Decoded: in this mode the Barcode Control decodes all the Barcode symbols in the
ROI.
The contents of the symbols decoded is displayed in the Read Code area. This
Control provides, for each symbol decoded, the contents as well as the corresponding
Quality level of each code read, represented by a set of parameters displayed in the
Quality area. The result sent is SUCCESS if at least one symbol is decoded in the
ROI and if the Quality value of each decoded symbol is higher or equal to the
expected one. On the contrary, the result will be a Failure.
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Contents Control: in this mode the Barcode Control compares the contents of the
decoded symbols with one or more character strings listed in the Expected Code
field. The result sent is SUCCESS if at least one occurrence of each Expected Code
is found and if the Quality value of each decoded symbol is higher or equal to the
expected one. On the contrary, the result will be a Failure.

Edge Count: in this mode the Barcode Control verifies that the number of decoded
symbols in the ROI belongs to the interval specified in the Counting Limits field. The
result sent is SUCCESS if the number of symbols decoded is between the Minimum
and Maximum values specified and if the Quality value of each decoded symbol is
higher or equal to the expected one. On the contrary, the result will be a Failure.

Barcode Symbol Characteristics

The Barcode control of DataVS2 decodes the Barcode symbols with the following
characteristics:

Coding: no limits are foreseen relative to the type of coding used for the data inside
the symbol. In the result string sent by DataVS2 on the Ethernet and Serial channels,
the code read is represented in a byte vector format; the byte decoding is made by
the client that reads it.

NOTE

@ DataVS2 GUI decodes all bytes of the code read according to the ASCII

table. The contents of a Barcode symbol that has not been coded in an
ASCII format cannot be displayed.
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Resolution: the following graphic provides more information on the resolution of the
code to read, expressed in mm/FOV:
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Orientation Angle: the symbol can have all the possible orientation angles in the
ROI.

Edges (Quiet Zone): Barcode symbols having Edge dimensions equal to 1 module
(the dimension of a unit containing information inside the symbol) are accepted.
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Barcode Control Parameters

The following table shows the Barcode Control parameters:

Standard Parameters

Control Panel

Expert Parameters

Control Panel

Erpert
Barcode Tool Parameters Barcode Tool Parameters
Mame Barcode Readerl Skatus O Name |Barcode Reader 1 Statue O
Mode Decgding et QUEIIlt!.I' Character Limits
Code 3 o} 1 Z 3 4
Symbalogy Expected I:=
Decoding Found | L
[Code: 1] -
Decode: 4
Symbol Contrast: 4
Min Edge Contrast: 4 £
Modulation: 0
Decodability: 4
Overall Grade: 0
ﬁfml Delete ﬁmu Delete
Parameters | Description Type Default
Name The Name assigned to the Control tool. The maximum length | Standard, Barcode
accepted is 256 UTF-8 characters. Input
Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion,
the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an integer
number at the end of the Name characters.
Status Tool that indicates a result: Standard,
e Green: SUCCESS. The Barcode Control has decoded one Output
or more symbols in the ROl and these correspond to the
control filters (Control Type) set.
e Red: FAILURE. Barcode Control hasn’'t decoded any
symbols in the ROI or the decoded symbol is incompatible
with the filters set.
Control Type | The Control Type parameter selects the functioning mode of | Standard, Decoded
the Barcode Control. Three functioning modes can be Input

selected:

e Decoded: in this mode the Barcode Control decodes all the
Barcode symbols in the ROI. The contents of the symbols
decoded is displayed in the Read Code area below. This
Control provides, for each symbol decoded, the contents as
well as the corresponding Quality level of each code read,
represented by a set of parameters displayed in the Quality
area. The result sent is SUCCESS if at least one symbol is
decoded in the ROI and if the Quality value of each decoded
symbol is higher or equal to the expected one. On the
contrary, the result will be a Failure.

e String Control: in this mode the Barcode Control compares
the contents of the decoded symbols with one or more
character strings listed in the Expected Code field. The
result sent is SUCCESS if at least one occurrence of each
Expected Code is found and if the Quality value of each
decoded symbol is higher or equal to the expected one. On
the contrary, the result will be a Failure.
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Parameters

Description

Type

Default

e Edge Count: in this mode the Barcode Control verifies tha
the number of decoded symbols in the ROI belongs to the
interval specified in the Counting Limits field. The result sen
is SUCCESS if the number of symbols decoded is betweer
the Minimum and Maximum values specified and if the Quality
value of each decoded symbol is higher or equal to the
expected one. On the contrary, the result will be a Failure.

Decoding

The Decoding field displays the contents of each symbol
decoded. Each contents is identified by the [Code i] prefix
where i represents the corresponding code index displayed in
the Image Panel.

Standard,
Output

Symbology

The Symbology field defines the type of Barcode code
searched in the ROIl. When no value is selected, the Control
automatically sets the Symbology retrieving it from the code
read in the Teach phase (Step 2). The possible symbologies
accepted for a Barcode that can be decoded with DataVS2 ID
or PRO are given below:

Code 128

Code 39

Codabar

Interleaved

EAN 13

EAN 8

UPCE

Postnet

IMB

Pharmacode

PDF 417

UPC A

GS1-128

Note: for Pharmacode codes is necessary to manually set the
parameter Symbology.

Standard,
Input

Auto

Expected
Code

Allows to specify the expected information contents of one or
more symbols to decode.

To insert the Expected Code, the user just has to enter the
corresponding string of characters in the dedicated area of the
control panel. Wild card characters can be used to specify any
sequence of characters within the expected string:

e “?”. use this symbol to specify any character in a
known position of the expected string; any decoded
symbol corresponding to the position of the jolly
symbol will be considered correct.

e “ use this symbol to specify any sequence of
characters in a known position of the expected string:
any decoded symbol sequence corresponding to the
position of the jolly symbol will be considered correct.

More than one Expected Code can be specified for each
Barcode Control; in this case the Control verifies that each
decoded code content matches at least one expected code
string.

The Teach-in of the Expected Code can be set through the
Auto selection box; the Control will set the decoded symbol
code present in the Reference Image as the Expected Code.

Standard,
Input

Counting
limits

Allows to specify the minimum and maximum number of

Barcode symbols that have to be present in the ROI for the

Control result to be SUCCESS.

These parameters are enabled only when the Counting mode

is selected:

e Calculated: represents the number of Barcode symbols
decoded in the ROI.

e Minimum: represents the minimum number of Barcode
symbols that have to be decoded in the ROI for the Control
result to be SUCCESS.

Standard,
Input

Minimum: O,
Maximum:
100.
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Parameters = Description Type Default

e Maximum: represents the maximum number of Barcode
symbols that have to be decoded in the ROI for the Control
result to be SUCCESS.

Quality These values represent the general quality of the decoded Expert,

symbol measured by the Barcode Control. The quality of a Output

Barcode symbol is represented by the measurement of the

following parameters, expressed according to the [0, 1, 2, 3, 4]

value scale, where 4 corresponds to the maximum quality

value of a code: (*)

e Symbol Contrast: the symbol contrast is the ratio between
the lowest reflectivity of a bar and the highest reflectivity of a
space. The higher the contrast, the best the symbol quality.

e Minimum Edge Contrast: represents the minimum
reflectivity. The lower this value (dark bars), the better the
contrast.

e Modulation: modulation is the ratio between Minimum Edge
Contrast and Symbol Contrast.

e Decodability: represents the result sent by the reference
decoding algorithm used by the Barcode Control. The
decoding is a prerequisite for the symbol quality check.

e Overall Grade: is equal to the minimum conformity value
detected in the quality parameters described above. This
value represents the general quality of the symbol and is
also graphically displayed next to the Calculated label.

e The Expected Value parameter of the Quality field can be
used to set a filter on the expected Quality value. The
Barcode control, in each execution, verifies that the
Calculated Value is higher or equal to the Expected Value.

Character Allows to specify the minimum and maximum number of Expert, Minimum: 0O,
number characters that have to be present in the symbol for the Input Maximum:
limits Control result to be SUCCESS. 1024.
e Calculated: represents the number of characters decoded in
the symbol.

e Minimum: represents the minimum number of characters
that have to be decoded in the symbol for the Control result
to be SUCCESS.

e Maximum: represents the maximum number of characters
that have to be decoded in the symbol for the Control result
to be SUCCESS.

Delete Deletes the Control from the current Inspection.

(*) Exceptions are the following symbology: IMB, Postnet, PDF417 and Pharmacode. For these
symbology all parameters are not calculated.

Example

e Create an Inspection to verify the contents of a Barcode symbol.
e Assure that the DataVS2 ID is selected for the current Inspection and select “Barcode
Reader” from the drop-down menu of the available Controls.

Teach
Select Locator

MOME w

Select Contral
il BarcodeReader -

e oCy
¥ MatrixReader
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e Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters in the work area. Left-click once on any position
to create a default rectangular ROI.

o At the same time, the control characteristics and the result of its application on the
reference image appear in the control panel.

e Assure that the reference image contains the Barcode symbol to decode and that it
corresponds to the characteristics specified above.

e Set ROI size and position as required. The symbol to be decoded has to be always
inside the rectangle visualized.

e The result indicated by STATUS is also highlighted by the ROI border changing
colour; the Barcode in the first positioning is configured for a Decoding type control;
the result will be SUCCESS if the symbol is decoded. If the Control FAILS, check that
the ROI has been correctly positioned and that the symbol is clearly visible inside the
image, possibly choosing a better reference image of the part to inspect.

¢ Now change the Control Type parameter selecting the String Control value; then
select the Auto box: after this phase, the Control sets the contents of the symbol
present in the reference image as expected value. From now onwards, the control will
always verify that, from time to time, the contents of the coded symbol are equal to
the expected ones.

e It is then possible to test the Inspection configured with images containing different
symbols.
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Fig. A: SUCCESS " Fig. B: FAILURE

5.4.11 OCV

The OCV (Optical Character Verification) control verifies the presence and correspondence
of a character string with respect to a reference image.
The OCV Control can be used in the following applications:

o Verify the presence of a string of characters in a ROI.

o Verify the quality of a string of characters in a ROIL.

The OCV control cannot be used to decode a string of characters.
OCV Control selection and enabling

You can select the OCV Control from the drop-down Control menu in STEP2. The OCV
Control is identified by the following icon:

abic .,
-~
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When you are in STEP 2 the Barcode Control allows you to make the following changes:
¢ ROI Moving: the position of the ROI can be changed in the Reference Image.
¢ ROI Resizing: the width and the height of the ROI can be changed in the Reference
Image.
¢ ROI Rotation: the orientation of the ROI can be changed in the Reference Image.

After having positioned the ROI, the image pixels corresponding to the characters found are
graphically displayed in green. A skeleton is indicated for each character, represented by a
line that follows the shape.

Some useful hints that can help you choose a good target object image:

e The reference image has to be in focus and have a good contrast and brightness
level; you can adjust image brightness and contrast by changing the image
acquisition Exposure Time and Gain in STEP1.

e The target object has to be completely included inside the template ROI borders;
adjust TEMPLATE ROI dimensions and position in order to include only the object to
be searched.

e The target object texture has to be recognizable and in contrast with its background;
assure that the reference image does not contain ambiguous objects or
characteristics having same texture of the target object. Only the target object should
be present in the reference image while the remaining part of the image (the
background) should be uniform.

e Verify that all the characters of the target object are correctly colored and that the
skeleton highlighted for each character corresponds to the shape of the character
itself. If possible, assure that the space between each character and the adjacent one
is constant inside the string.

The following table shows some examples of bad target object configuration:

Bad Image sample Description

The target object is too small with respect to the ROI
dimensions and the characters cannot be adequately
distinguished.

DATALOGIC
The target object is not completely inside the borders of
the template ROI.
The dimensions of the template ROI should be adjusted
in this case.

DATAloGIC
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Bad Image sample

Description

‘DATALOGIC

The skeleton drawn on the target object doesn’t
coincide with the character shape to detect.

We suggest to acquire a better reference image of the
target object.

The result of the Teach phase of the target string is represented by the color assumed by the
border of the ROI: green in case of SUCCESS, red in case of FAILURE. In the latter, we
suggest to re-position the target so as to perfectly comply with the indications given above.

OCV Control Parameters

The following table shows the OCV Control parameters:

Standard Parameters
Control Panel

Enpert

QY Tool Parameters

Skatus G

Mame |03

Score
1R

Expected
Zalculated

Threshaold

Image
Conkrask

i

Auko

Delete

2

Expert Parameters

Control Panel

Standard

Y Tool Parameters

Status 'D

MNarne

Character color | Black on White o

Finning | Absent L%

Moise
rejeckion

¥

Delete

Parameters Description

Name

Name characters.

The Name assigned to the Control tool. The maximum
length accepted is 256 UTF-8 characters.

Note: all the Tools currently present in the same
Inspection must be identified by a univocal Name: after
Name insertion, the DataVS2 GUI will check its integrity
and, if the inserted name is the same as the name of
another Tool currently inserted in the Inspection, it will
change it by adding an integer number at the end of the

Default
ocv

Type
Standard,
Input

Status Tool that indicates a result:

one.

e Green: SUCCESS. The OCV Control has detected a
string of characters in the ROI having a calculated
score value higher or equal to the expected one.

e Red: FAILURE. the control has not detected any
string of characters in the ROI or the score calculated
for the character string is lower than the expected

Standard,
Output
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Parameters

Description

Type

Default

Calculated

Represents the success percentage that identifies the
degree of similarity between the string of characters
found and the reference image.

Standard,
Output

Expected

Represents the threshold used to calculate the result. It
indicates how closely the string of characters in the ROI
must resemble the reference image to be considered
valid. 100% indicates a perfect match, 0% indicates no
match found.

Standard,
Input

90%

Image Contrast

Gray scale threshold. By changing this value you select
which pixels of the ROI are part of the character string
and which are not. It is compared to the value detected
on the acquired image: if the latter value is lower than the
threshold, the point is not considered part of the object,
otherwise the point is considered part of the object We
recommend to set the threshold to a gray level value near
the average gray level of the background.

Note: the value is automatically set by the DataVS2 GUI
software in the first configuration. This value is strictly
related to the gray level of the pixels inside the ROI, each
time you move the ROI in STEP 2 the binarization
threshold is automatically adjusted by the DataVS2 GUI.
You can always ask the DataVS2 GUI to automatically
calculate the threshold by pressing the “AUTO” button.

Standard,
Input

AUTO

Auto

Forces the automatic setup of the binarization threshold;
it is useful to restore the first configuration after changing
the binarization threshold value.

Standard,
Input

Character Color

Specifies the type of characters belonging to the string to
detect; two are the possible values:

e Black on White: all the characters of the string to
detect must be dark (having the same color) on a
light colored background.

e White on Black: all the characters of the string to
detect must be light colored having the same color)
on a dark colored background.

Expert,
Input

Black on White

Dotpeen

Denotes the print typology that characterizes the
character string to detect. It is expressed through the
percentage of dots visible to the human eye inside each
character.
Possible values:

e Absent

o Low

e FEvident

Expert,
Input

Absent

Noise Rejection

Reduces the effect that noisy pixels will have on the
variation detection. The higher the value, the stronger the
brightness variation required.

Expert,
Input

30%

Delete

Deletes the Control from the current Inspection.
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Example

e Create an Inspection to verify the contents of a string of characters.
e Assure that the DataVS2 ID is selected for the current Inspection and select “OCV” from the
drop-down menu of the available Controls.

Teach

Selezione Locatars
Messuno w

Selezions Controllo
~ oy w

£ Lettare Datamatrix
fill Lettore Barcode

e Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters in the work area. Left-click once on any position
to create a default rectangular ROI.

o At the same time, the control charactetistics and the result of its application on the
reference image appear in the control panel.

e Assure that the reference image contains the template character string and that it
corresponds to the characteristics specified above.

o Set ROI size and position as required. The symbol to be decoded has to be always
inside the rectangle visualized.

e The result indicated by STATUS is also highlighted by the ROI border changing
colour; the result of the Teach phase of the master object will be SUCCESS if the
characters are acquired correctly and the score is equal to 100%. If the Control
FAILS, that the ROI has been correctly positioned and that the symbol is clearly
visible inside the image, possibly choosing a better reference image of the part to
inspect.

e Completed the Teach-in phase of the sample (Step2), it is now possible to test the
efficiency of the configuration in Step3 and acquire good and bad images of the part.

IST CHART DATALOGIC iST CHART

Datalogic 2D Cod. Datalogic 2D Cod

] ]

Fig. A: SUCCESS Fig. B: FAILURE
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5.4.12 360° Contour Counter
(only available in DataVS2 PRO Model)

The 360° Contour Counter Control is able to detect the position and orientation of one or
more similar objects inside a well defined image area. The number of objects found is
included amongst the results returned at the end of the processing stage of each image.

360° Contour Counter Control: selection and positioning

You can select the 360° Contour Counter Control from the Controls pull-down menu in STEP
2. The 360° Contour Counter Control is identified by the following icon:

PN
Y

@

The 360° Contour Counter Control is characterized by two different ROIs, having different
scopes:
e SEARCH AREA: the outer rectangle represents the portion of the image where the
Locator will search for the target object.
o TEMPLATE ROI: the inner rectangle represents the object template to be searched in
the region delimited by the SEARCH AREA. The TEMPLATE ROI cannot be
positioned outside the SEARCH AREA.

When you are in STEP 2, the 360° Contour Counter Control ROI allows the following
variations:
e Move the SEARCH AREA and the TEMPLATE ROI: the position of the ROI can be
changed inside the Reference Image.
e SEARCH AREA and TEMPLATE ROI resizing: the width and the height of the ROI
can be changed inside the Reference Image

During the setup process, you need to define the target object to be identified. The system
memorizes the characteristics of the object to detect, represented by the object contours.

An Edge in a digital image is a geometrical area of a group of pixel characterized by the
same gray level and have adjacent pixel elements with a lower or higher gray level.

360° Contour Counter Control: contour configuration

When the 360° Contour Counter Control is configured, the object to detect must be
characterized by clear contours, very evident inside the reference image.

For this reason, during the configuration of the TEMPLATE ROlI, the group of contours found
can be modified by selecting the good ones and deleting the less representative contours of
the object from the template.

The fundamental steps of the template configuration are listed below.

1. Ensure that the reference image contains only one object to use as target.

2. Verify the contours acquired on the template: after positioning the TEMPLATE ROI on
the reference image, the system highlights the contours found inside it. These are
represented by green curves visualized inside the TEMPLATE ROIl. To avoid
acquiring contours not belonging to the template ensure that the TEMPLATE ROI
contains only the desired target. If the reference image presents areas with variable
brightness or reflections generated by the object itself, meaningless contours can be
detected. In this case remove noise. The following image shows the configuration
phase of a 360° Contour Counter Control for the detection of a metal screw.
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The red arrows in the following figure highlight meaningless contours, corresponding
to the light reflected from the screw surface. These will be removed from the
template.

3. Remove noise: contours generated by weaker reflections can be removed using the
“Noise Removal’ parameter in the Expert panel of the 360° Contour Counter Control
parameters. In general, the higher the value of this parameter, the lower the number
of contours found inside the TEMPLATE ROI. The following figure shows the effect of
this parameter on the example: spurious weaker contours have been eliminated.
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contours. The following figure shows the effect of an excessive increase of
the “Noise Removal” threshold: some meaningful object contours have been

NOTE eliminated.

@ When contours are removed, pay attention not to remove meaningful object

4. Manual removal of meaningless contours: if at end of the noise removal, some
meaningless contours are still present, the user can remove them manually. To
proceed manually, the user must select each contour to remove with the left mouse
button. When aimed, the contour to remove will be highlighted in yellow. When
selected, the contour to remove will be represented in red.

o o e ]
tor? ' £80%ontour Match Locator?
o —
o o % ]
® O ° o a o
@ If some contours have been erroneously eliminated, they can be
reintroduced selecting them again with the mouse.

NOTE

5. Selection of desired resemblance and search angle: once ended the contour
configuration, the user can select the resemblance degree using the “Expected”

parameter.
In order to have a reliable and robust behaviour of the 360° Contour Counter
Control we recommend you to configure the TEMPLATE ROI using a well

NOTE contrasted reference image of the target object.
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Some useful hints that can help you choose a good target object image:

The reference image has to be in focus and have a good contrast and brightness
level;, you can adjust image brightness and contrast by changing the image
acquisition Exposure Time and Gain in STEP1. Assure that the highlighted contours
(orange curves) are placed on the target object to recognize and not on its
background.

The target object has to be completely included inside the template ROI borders;
adjust TEMPLATE ROI dimensions and position in order to include only the object to
be searched. Assure that the highlighted corners (red squared dots) are located
uniformly on the target object. Assure at least 4 corners are present on the target
object.

The target object texture should be recognizable and in contrast with its background;
assure the reference image doesn’t contain ambiguous objects or features having the
same texture of the target object. Only the target object should be present in the
reference image while the remaining part of the image (the background) should be
uniform. Assure that the highlighted contours are placed on the target object to
recognize and not on its background and assure that all corners are on the target
object.

The DataVS2 GUI software helps you in defining a good quality TEMPLATE ROI: a popup
message will be shown whenever the chosen target object is not good (see picture below).
When this message is shown, please try to adjust the TEMPLATE ROI by the mean of
resizing or moving it. If nothing changes, we suggest you to choose a different reference
image.

’V L WARMIMNG: Mot enough or poor corners Found!
[ ' Wi recommend that the part wou wank to keach has at
- least 5 corners of good contrast,

I R Y

Close )

‘ [] oo not show me this message again,

In the following table you will find some examples of a bad object contour configuration:

Bad Image sample Description

The reference image does not present homogeneous
lighting; the light reflections produced by the metal
surface of the object can generate instability of the
object contours.

In this case we suggest to change the image
acquisition parameters (Exposure Time and Gain)
until a more uniform image is obtained.

The TEMPLATE ROI is not configured correctly; the
highlighted object characteristics (the contours) are
not sufficient to detect it, as they are not unique.
When an object is characterized by repetitive
geometrical elements (elliptic holes in the example)
we suggest to include them all in the template.
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360° Contour Counter Control: configuration of object acquisition point

The object acquisition point represents the position of the object respect to an absolute
reference system centred in the vertex on the top left side of the image. It is made up of a
group of Cartesian coordinates (X, Y) corresponding to the barycenter of the green rectangle
that identifies the object detected in the image.

During the configuration of the 360° Contour Match locator, an acquisition point different from
the default one can be defined. The user has to select the red anchor, visualized in the ROI
center, with the mouse and drag it in the desired position. The new position defined for the
red anchor represents the object position with respect to the green rectangle.

[ — @ °

@ The sensor returns as position found the one corresponding to the
acquisition point.
NOTE

Parameters of the 360° Contour Counter Control

The following image and table represent the 360° Contour Counter Control parameters.

Expert Parameters

Control Panel

Standard Parameters

Control Panel
Expert

360° Contour Counter Parameters
Mame 300% Contour Counter2 Status o
0% 0% 100%

Match Score
Expected aaseeeess———
Calculated ﬁ—

Count limits
100

Min @ —eeeeeeeeeeee——
Found [ U

Max ==

0 100
Min Object © 100
Distance e

ok € Delete

360° Contour Counter Parameters

Status O

Accuracy -

Mame 300 Contour Counter2

Accuracy [ Speed

Contours
L) addal

Moise R.ejection

Remove all

i} 100
-180 180
Min @ ————————=
Calculated —4—
V]
-180 180
KA 4 Delete h
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Parameters
Name

Status

Calculated

Expected

Counting
limits

Minimum
distance

Search angle

Noise
Rejection

Add all

Delete all

Description
The Name assigned to the Locator Tool. The maximum
length accepted is 256 UTF-8 characters.
Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion,
the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.

A tool result indicator .

e Green: SUCCESS. The Pattern Match Locator has
found the target pattern with a score higher that the
expected one.

e Red: FAILURE. Pattern Match Locator hasn’t found the
target pattern or the score of the found pattern is lower
than the expected one.

The score representing the calculated degree of similarity of

the current found object to the reference target one.

Threshold used for the result evaluation. Indicates how

much the object found in the SEARCH AREA must

resemble the reference object to be considered valid. 100%

means perfect match, 0% means no match found.

Defines the number of expected objects inside an image.

¢ Found: the number of found occurrences of the target
object inside the image having a matching score higher
than the expected one.

e  Minimum: represents the minimum number of
occurrences of the object to find inside an image until
the result can be SUCCESS. If the number of objects
found is below this value, the control is FAIL

e Maximum: represents the maximum number of
occurrences of the object to find inside an image until
the result can be SUCCESS. If the number of objects
found is over this value, the control is FAIL

Defines the minimum distance (expressed as a percentage

of the size of the model) that must be present between two

objects identified as similar inside an image so that they can
be considered valid.

Allows to set the limits on the orientation angle used to

search the object inside the SEARCH AREA.

e Calculated: the orientation degree of the found target
object.

Note: the orientation degree of the found object is always

referred to the interval [-180°, +180°].

e  Minimum: The minimum orientation degree that the
found object must have in order to return SUCCESS. If
found object has an orientation degree lower than
minimum expected the tool will fail.

e Maximum: The maximum orientation degree that the
found object must have in order to return SUCCESS. If
found object has an orientation degree higher than the
maximum expected the tool will FAIL.

Use this parameter to reduce the number of contours not

belonging to the target object or not related to the elements

characterizing the target object. This is useful when the
image is not well contrasted or present some noise

(shadows and dirty).

Press this button to include all the contours found in the

reference template. After pressing this button, all the

contours in the image are visualized in green.

Press this button to eliminate all the contours found in the

reference template. After pressing this button, all the

contours in the image are visualized in red.

Type
Standard,
Input

Standard,
Output

Standard,
Output
Standard,
Input

Standard,
Input

Standard,
Input

Standard,
Input

Expert, Input

Expert, Input

Expert, Input

Default
360° Contour
Match Locator

75%

Minimum: 0
Maximum: 100

50

Minimum: -90°
Maximum: 90°

20%
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Parameters Description Type Default
Mode Represents the level of accuracy used by the 360° Contour | Expert, Input | Accuracy
(Accuracy / Match Tool in searching the target. In Accuracy mode the

Speed) Tool performs a two-phase processing: the first one to

locate the object, the second one to accurately define its
match score. In Speed mode the Tool only performs the first
phase of the processing; the match score in this case is
calculated in the first phase. In Speed mode the Tool is
faster.

Note: we recommend to set this parameter to Accuracy
when you have to perform quality controls or when the
Reference Image presents a non uniform background;
Speed mode has to be used for location purposes only and
when the target object is well defined in comparison with its

background.
Note: the Tool automatically sets the best value for

Accuracy/Speed parameter depending on the Reference
Image characteristics.
Delete Deletes the Locator from the current Inspection

To quicken the 360° Contour Counter Control execution time you can act on two different
parameters:
¢ Reducing the SEARCH AREA dimensions: if you are sure the object to be found is
always in a restricted area of the image, we recommend you to reduce SEARCH
AREA dimension in order to cover only the portion of the image where you want the
object to be searched. This will reduce time needed to locate the object (as the
portion of the image where searching for the target pattern is smaller) and will
decrease the risk of errors due to noise inside the image.
e Setting the Accuracy /Speed parameter to Speed: reduce the precision level
requested during the search phase will reduce the time necessary to calculate the
score.

Example

e Add a "360° Contour Counter" Control to current inspection.
e Select "360° Contour Counter" from the pull-down menu.

Teach
Select Locator
NOME -

Select Control

i’ Caontrast
B3 Fosition
B Width
B Edge Count

% Pattern Match
4% Contour Match

# 360" Defect Finder
#ll Barcode Reader
£ Datamatrix Reader
& OCV

4 Brightness l

e Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters the work area. Left-click once at any position to
create a default rectangular ROI.
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o At the same time, the control features and the result of its application to the reference
image appear in the control panel.

e The ROI and contours must be configured according to the requirements following
the modes explained previously.

e The result indicated by STATUS is also highlighted by the ROI border changing
colour.
¢ As soon as values change, result is calculated without delay.

If the object to detect features a geometry that causes a variation in the light
reflected according to the position and orientation angle of the object, we
suggest to set the “Expected” threshold to a value not over 70%.

NOTE

e Hereinafter, the Figures A and B show a working example of the Contour Counter
Control 360°. In this particular case, the 360° Contour Counter Control searches
objects similar to the screw inside the image and returns the position and number of
occurrences found.

Fig. A Control Contour Counter: Reference Image Fig. B Contour Counter Control: Effect of an inspection
on an image containing more than one occurrence of the
master object

5.4.13 360° Defect Finder
(only available in DataVS2 PRO Model)

The 360° Defect Finder Control is able to detect the presence of defects, measuring the
difference between the contour of a master object and the contour of the object currently
analyzed.

360° Defect Finder Control: selection and positioning

You can select the 360° Defect Finder Control from the Controls pull-down menu in STEP 2.
The 360° Defect Finder Control is identified by the following icon:

L4
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The 360° Defect Finder Control is characterized by two different ROIls, having different
scopes:
o SEARCH AREA: the outer rectangle represents the portion of the image where the
Locator will search for the target object.
e TEMPLATE ROI: the inner rectangle represents the object template to be searched in
the region delimited by the SEARCH AREA. The TEMPLATE ROI cannot be
positioned outside the SEARCH AREA.

When you are in STEP 2, the 360° Defect Finder Control ROI allows the following variations:
Move the SEARCH AREA and the TEMPLATE ROI: the position of the ROI can be changed
inside the Reference Image.

SEARCH AREA and TEMPLATE ROI resizing: the width and the height of the ROI can be
changed inside the Reference Image

During the setup process, you need to define the target object to be identified. The system
memorizes the characteristics of the object to detect, represented by the object contours.

An Edge in a digital image is a geometrical area of a group of pixel characterized by the
same gray level and have adjacent pixel elements with a lower or higher gray level.

360° Defect Finder Control: contour configuration

When the 360° Defect Finder Control is configured, the object to detect must be
characterized by clear contours, very evident inside the reference image.

For this reason, during the configuration of the TEMPLATE ROlI, the group of contours found
can be modified by selecting the good ones and deleting the less representative contours of
the object from the template. The fundamental steps of the template configuration are listed
below.

1. Ensure that the target object characteristics are highlighted in the reference image to
detect the defects during Inspection execution.

2. Verify the contours acquired on the template: after positioning the TEMPLATE ROI on
the reference image, the system highlights the contours found inside it. These are
represented by green curves visualized inside the TEMPLATE ROIl. To avoid
acquiring contours not belonging to the template ensure that the TEMPLATE ROI
contains only the desired target. If the reference image presents areas with variable
brightness or reflections generated by the object itself, meaningless contours can be
detected. In this case remove noise. The following image shows the configuration
phase of a 360° Defect Finder Control for the detection of a logo.

B Datalogic DataVS2 Graphic User Interface ) -:-.:.g
File Sensor Options Help
Inspection Name:  ACM_DF Example 1

D&E-d-

Image Setup Teach

- Expert
Sele: Locanr e iz z
8 = P ~ | 360°Defect Finder Parameters
Offline @ online NONE = VSM Settings
Name  360° Defect Finder1 stas G
Seszs sk Seect Conl P
Open Inspection fomPC_ + #360° Defect Finder Match Score
S r )
r un

erence Image

Contours selection

Addal Remove all
Noise rejec

i %
i raydd‘d \
.~
o
CONTROLL!
| GIORNALIERI
MICROBIOLOGICAMENTE PURA
4% 360° Defect Finder1
o "m i~ Type of Control: 3607 Defect Finder
Calculated: 100%
Desired: 89%
Accuracy f Speed: Accuracy
Alpha min: -90
"""" "‘"‘”‘ nedetto.it o Alpha max: 90
Noise Suppression: 16
Nmb. found: [414,260]
; caugéan Angle of Rot. 0
: = @ . A g
Bes24 bv.4 | CONNECTED TO: Sencor [DataVs2._L
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The red arrows in the following figure highlight meaningless contours, corresponding
to the light reflected from the screw surface. These will be removed from the
template.

3. Noise removal: contours generated by weaker reflections can be removed using the
“Noise Removal” parameter in the Expert panel of the 360° Defect Finder Control
parameters. In general, the higher the value of this parameter, the lower the number
of contours found inside the TEMPLATE ROI.

contours. The following figure shows the effect of an excessive increase of
the “Noise Removal” threshold: some meaningful object contours have been
NOTE eliminated.

@ When contours are removed, pay attention not to remove meaningful object

o Qo

o B et B

4. Manual removal of meaningless contours: if at end of the noise removal, some
meaningless contours are still present, the user can remove them manually. To
proceed manually, the user must select each contour to remove with the left mouse

button. When aimed, the contour to remove will be highlighted in yellow. When
selected, the contour to remove will be represented in red.
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NOTE

@ If some contours have been erroneously eliminated, they can be

reintroduced selecting them again with the mouse.

5. Selection of desired resemblance and search angle: once ended the contour

configuration, the user can select the resemblance degree using the “Expected”
parameter.

NOTE

@ In order to have a reliable and robust behaviour of the 360° Defect Finder

Control we recommend you to configure the TEMPLATE ROI using a well
contrasted reference image of the target object.

Some useful hints that can help you choose a good target object image:

The reference image has to be in focus and have a good contrast and brightness
level; you can adjust image brightness and contrast by changing the image
acquisition Exposure Time and Gain in STEP1. Assure that the highlighted contours
(orange curves) are placed on the target object to recognize and not on its
background.

The target object has to be completely included inside the template ROI borders;
adjust TEMPLATE ROI dimensions and position in order to include only the object to
be searched. Assure that the highlighted corners (red squared dots) are located
uniformly on the target object. Assure at least 4 corners are present on the target
object.

The target object texture should be recognizable and in contrast with its background;
assure the reference image doesn’t contain ambiguous objects or features having the
same texture of the target object. Only the target object should be present in the
reference image while the remaining part of the image (the background) should be
uniform. Assure that the highlighted contours are placed on the target object to
recognize and not on its background and assure that all corners are on the target
object.

The DataVS2 GUI software helps you in defining a good quality TEMPLATE ROI: a popup
message will be shown whenever the chosen target object is not good (see picture below).

When this message is shown, please try to adjust the TEMPLATE ROI by the mean of
resizing or moving it. If nothing changes, we suggest you to choose a different reference

image.

! "-. WARMIMNG: Mot enough or poor corners found!
' % We recommend that the part you wank o beach has at

® ) leastScorners of good contrast,

[] Do not show me this message again,

| e
| Close

In the following table you will find some examples of a bad object contour configuration:
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Bad Image sample

Description

The reference image does not present homogeneous
lighting; the light reflections produced by the metal
surface of the object can generate instability of the
object contours.

In this case we suggest to change the image
acquisition parameters (Exposure Time and Gain)
until a more uniform image is obtained.

The TEMPLATE ROI is not configured correctly. The
object characteristics highlighted (the contours) are
not sufficient to detect it, as not completely contained
inside the TEMPLATE ROI.

360° Defect Finder Control: defect display

After the configuration phase of the master object, the user can then verify the good quality
of the configuration carried out passing to STEP 3, Test.

The 360° Defect Finder Control measures the defect index of the object currently analyzed
detecting both the absence of contours present in the reference image and the presence of
contours in excess, that is not present in the reference image.

All the contours absent from the analyzed object are highlighted in red, as shown in the

following example:
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All the contours in excess respect to those acquired from the reference image are highlighted
in yellow:

NEL ~

If the object to analyze shows a high defect index, it may not be detected by the 360° Defect
Finder Control. In this case, only the SEARCH AREA is displayed in red on the processed
image.

360° Defect Finder Control: configuration of object acquisition point

The object acquisition point represents the position of the object respect to an absolute
reference system centred in the vertex on the top left side of the image. It is made up of a
group of Cartesian coordinates (X, Y) corresponding to the barycenter of the green rectangle
that identifies the object detected in the image.

During the configuration of the 360° Defect Finder locator, an acquisition point different from
the default one can be defined. The user has to select the red anchor, shown in the ROI
center, with the mouse and drag it in the desired position. The new position defined for the
red anchor represents the object position with respect to the green rectangle.

L — - L] 2

@9 The sensor returns as position found the one corresponding to the
acquisition point.
NOTE
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Parameters of the 360° Defect Finder Control

The following image and table represent the 360° Defect Finder Control parameters.

360° Defect Finder Parameters
360° Defect Finder 1 Skakus O

Mame

Standard Parameters

Control Panel
Enpert

Match Score

360° Defect Finder Parameters

Mame | 360° Defect Finderl

Expert Parameters

Control Panel

Skakus O

) S0%%. 100
Accuracy | Speed ArCcuracy -
Expected —
Calculated * Alpha range
-1&80 180
Contours selection Min  e—

Add all Remove al

Maoise rejection

Calculated —7

Mz

-180
0 100

Considers additional contours

ys

Parameters
Name

Status

Calculated

Expected

Noise
Rejection

Add all

Delete all

Considers
additional
contours

e ——
Delete Y

Description
The Name assigned to the Locator Tool. The maximum
length accepted is 256 UTF-8 characters.
Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion,
the DataVS2 GUI will check its integrity and, if the inserted
name is the same as the name of another Tool currently
inserted in the Inspection, it will change it by adding an
integer number at the end of the Name characters.

A tool result indicator .

e Green: SUCCESS. The Pattern Match Locator has
found the target pattern with a score higher that the
expected one.

e Red: FAILURE. Pattern Match Locator hasn’t found the
target pattern or the score of the found pattern is lower
than the expected one.

The score representing the calculated degree of similarity of

the current found object to the reference target one.

Threshold used for the result evaluation. Indicates the

maximum defect index that the object found can have for the

control result to be SUCCESS. 100% indicates the absence
of defects.

Use this parameter to reduce the number of contours not

belonging to the target object or not related to the elements

characterizing the target object. This is useful when the
image is not well contrasted or present some noise

(shadows and dirty).

Press this button to include all the contours found in the

reference template. After pressing this button, all the

contours in the image are visualized in green.

Press this button to eliminate all the contours found in the

reference template. After pressing this button, all the

contours in the image are visualized in red.

When selected the score is calculated by considering also

the contours in excess; when it is not selected the score is

calculated by considering only the missing contours.

Type
Standard,
Input

Standard,
Output

Standard,
Output
Standard,
Input

Standard,
Input

Standard,
Input

Standard,
Input

Standard,
Input

150

Delete

Default
360° Contour
Match Locator

75%

20%

Selected
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Parameters Description Type Default
Search angle Allows to set the limits on the orientation angle used to | Expert, Input | Minimum: -90°
search the object inside the SEARCH AREA. Maximum: 90°
e Calculated: the orientation degree of the found target
object.

Mode

Note: the orientation degree of the found object is always

referred to the interval [-180°, +180°].

e Minimum: The minimum orientation degree that the
found object must have in order to return SUCCESS. If
found object has an orientation degree lower than
minimum expected the tool will fail.

e Maximum: The maximum orientation degree that the
found object must have in order to return SUCCESS. If
found object has an orientation degree higher than the
maximum expected the tool will FAIL.

Represents the level of accuracy used by the 360° Defect | Expert, Input | Accuracy

(Accuracy /| Finder Control in searching the target. In Accuracy mode the

Speed)

Delete

Tool performs a two-phase processing: the first one to locate
the object, the second one to accurately define its match
score. In Speed mode the Tool only performs the first phase
of the processing; the match score in this case is calculated
in the first phase. In Speed mode the Tool is faster.

Note: we recommend to set this parameter to Accuracy
when you have to perform quality controls or when the
Reference Image presents a non uniform background;
Speed mode has to be used for location purposes only and
when the target object is well defined in comparison with its
background.

Note: the Tool automatically sets the best value for
Accuracy/Speed parameter depending on the Reference
Image characteristics.

Deletes the Locator from the current Inspection

To quicken the 360° Defect Finder Control execution time you can act on two different parameters:
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Reducing the SEARCH AREA dimensions: if you are sure the object to be found is
always in a restricted area of the image, we recommend you to reduce SEARCH
AREA dimension in order to cover only the portion of the image where you want the
object to be searched. This will reduce time needed to locate the object (as the
portion of the image where searching for the target pattern is smaller) and will
decrease the risk of errors due to noise inside the image.

Setting the Accuracy /Speed parameter to Speed: reduce the precision level requested
during the search phase will reduce the time necessary to calculate the score.
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Example

¢ Add a "360° Defect Finder" Control to current inspection.
e Select "360° Contour Counter" from the pull-down menu:

Teach
Selact Locator

MOME -
Select Control

4 Brightness
) Contrast |
{ Il Position

B Width

B Edge Count

#% pattern Match

4% Contour Match

T¥360° Contour Counter

§ll Barcode Reader

H Datamatrix Reader
ooy

e Position the control on the reference image in the IMAGE PANEL: the pointer
changes shape as soon as it enters the work area. Left-click once at any position to
create a default rectangular ROI.

¢ At the same time, the control features and the result of its application to the reference
image appear in the control panel.

e The ROI and contours must be configured according to the requirements following
the modes explained previously.

e The result indicated by STATUS is also highlighted by the ROI border changing colour.

e As soon as values change, result is calculated without delay.

e Hereinafter, the Figures A and B show a working example of the 360° Defect Finder
Control. In this particular case, the 360° Defect Finder Control detects defects in a
label logo.

T consugliame
- o e S 0 &
ct Finder Control: Reference Image Fig. B 360° Defect Finder Control: Inspection effect on a
faulty image

Hl

"Fig. A 360° Defe
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5.5 LOGICAL TOOLS
(not available in DataVS2 OBJ Model)

Logical Tools perform logic operations on one or more logic inputs and produce a single logic
output. In the sensor application domain, the Logical Tool inputs are logical results of the
Inspection Controls. Logical Tools are useful to configure a logical network between
Inspection Controls and sensor outputs: in this way it is possible to connect the result of a
subset of Inspection Controls to a single output of the sensor.

Logical Tools are positioned graphically on the OUTPUT SETUP PANEL using the mouse.
When you insert a Logical Tool, the CONTROL PANEL displays the set of possible inputs
that can be connected to the Logical Tool; a Logical Tool input can only be an inspection
Control or a Logical Tool already inserted in the Inspection.

The execution of one of these Tools provides a single type of result, Status, representing the
logical result calculated during the Tool processing. Two are the possible values for the
status of a Logical Tool:

e SUCCESS: The tool has supplied a positive result, a Boolean TRUE.

¢ FAILURE: The tool has supplied a negative result, a Boolean FALSE.
The following picture displays the flowchart of the Inspection execution when Logical Tools
are present in the Inspection. Logical Tools are always executed after Controls and Locators
execution, regardless of the Controls logical result, SUCCESS or FAILURE.

Are there Locators?

No Yes

Locator
execution

A4

Locator result SUCCESS?

Control
execution

b

Logical Tools?

Yes

Logical Tool
execution

Qutput : @
switching
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The following table list the available Logical Tools in DataVS2 GUI software.

Parameters Description OBJ AOR ID PRO

AND Calculates the. logical AND of the Controls )
connected as inputs.

OR Ca!culates the logical OR of the Controls connected }
as inputs.

XOR Calculates the. logical XOR of the Controls )
connected as inputs.

NAND Calculates the. logical NAND of the Controls )
connected as inputs.

NOR Calculates the. logical NOR of the Controls }
connected as inputs.

XNOR Calculates the. logical XNOR of the Controls )
connected as inputs.

NOT Calculates the. logical NOT of the Controls )
connected as inputs.
Calculates the minimum number of input Controls

MAJORITY whose result must be SUCCESS in order to make -

the Logical Tool result SUCCESS too.

5.5.1 Logical Tool Selection and Configuration

Working with AOR Models, when you click on the “Output Setup” button, the OUTPUT
SETUP PANEL will be displayed in the central area of the main window, allowing to insert
and configure Logical Tools. You will see the list of the Controls currently inserted in the
Inspection on the left side and the three digital Outputs on the right, both shown as rectangle
boxes. Output boxes are highlighted in gray or in yellow depending on the logical status of
the output, low or high.

Select Logical Tool

LY Select logical kool and click to place it on the panel.

QUTRUTL

OUTRUTZ

OuUTRPUT

Select the Logical Tool you want to add to the current Inspection using the pull-down menu in
the OUTPUT SETUP PANEL under the “Select Logical Tool” label. Once selected, you have
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to position your Logical Tool in the Logical Tool container. This is done graphically by left-
clicking the mouse in the position you want to locate the Logical Tool; after doing that a gray
shape representing the inserted Logical Tool will appear.

Three are the possible colors that a Logical Tool shape can have during configuration (see
table below):

o gray: the Logical Tool gate is NOT CONNECTED, i.e. the number of currently

connected inputs is not enough to logically process the Logical Tool. You have to add

input to this Logical Tool. When the Logical Tool is NOT CONNECTED its Status is

FAILURE.
@ The minimum number of inputs necessary to process each Logical Tool
depends on the type of Logical Tool inserted.
NOTE

¢ Red: the Logical Tool is CONNECTED and its Status is FAILURE.
e Green: the Logical Tool is CONNECTED and its Status is SUCCESS.

Not Connected Connected and SUCCESS Connected and FAILURE

- Y
And2 | and2 ) I
.-.'/. ./.—’

Once inserted, the CONTROL PANEL will display the Logical Tool parameters you can use
for the configuration:

Datasensor Easy Graphic User Interface - 3 Setup Steps Control Panel
Image Setup Teach Run

® o e e ;gx;um" 3 /W Logical AND Tool Parameters
Select a task D ] e e e Name Andll Status O
New Inspection v = @ contrast v
Set Reference Image Output Setup Run Input Checked
| Brightness1 O
Images Imaqe Panel Output Setup. ‘ Contrast3 L]
Buffer
Select Logical Tool
V & AND v Select logical tool and click to place it on the panel.
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----- Maximum; 100%
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=27 Logical Tools
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L Type of Control: AND
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For each Logical Tool, the CONTROL PANEL displays a table with the list of the possible
Inputs that can be connected to the Logical Tool. All the Controls, the Locator and the
Logical Tools currently inserted in the Inspection can be configured as Inputs for the current
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selected Logical Tool. To configure Logical Tool Inputs left-click with the mouse the
checkbox on the row corresponding to the Input you want to be connected to the current
Logical Tool.

For each checked box, a connection line will appear in the OUTPUT SETUP PANEL
between the selected inputs shape and the Logical Tool shape.

To delete the input connections, left-click with the mouse on the checked box in the

corresponding row. The box then appear unchecked and the connection line deleted.

¢

NOTE

It is not possible to create loops in the Logical Tool network; a Logical Tool A
cannot be connected to a Logical Tool B that is currently configured as an

Input for the Logical Tool A.

¢

NOTE

You can always view Logical Tool parameters by selecting its symbol with

the mouse from the OUTPUT SETUP PANEL.

Parameters
Name

Description

The Name assigned to the Logical Tool. The maximum length
accepted is 256 UTF-8 characters.

Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name insertion, the
DataVS2 GUI will check its integrity and, if the inserted name is
the same as the name of another Tool currently inserted in the
Inspection, it will change it by adding an integer number at the
end of the Name characters.

Type
Standard,
Input

Default
The default
name of
the Logical
Tool

Status

A tool result indicator .

e Green: SUCCESS. The Logical Tool result is the Boolean
TRUE.

e Red: FAILURE. The Logical Tool result is the Boolean
FALSE

Standard,
Output

Input

The list of the Controls, Locators and Logical Tools, currently
inserted in the Inspection, that can be connected as inputs to
the Logical Tool.

Note: each Logical Tool type has a minimum number of Inputs
that must be connected in order to be processed. When the
number of currently connected Inputs is lower than the minimum
required the Status is FAILURE and the Logical tool box is gray.
Note: some Logical Tools have a maximum number of Inputs
that can be connected and processed. When the number of
connected Inputs has reach the maximum admitted the
DataVS2 GUI doesn’t allow you to connect inputs any more.

Standard,
Input

Checked

The list of the Controls, Locators and Logical Tools, currently
inserted in the Inspection , that are already connected as inputs
to the selected Logical Tool.

Standard,
Input

False

Delete

Deletes the Logical Tool from the current Inspection

Standard,
Input

167




o DATAVS2 INSTRUCTION MANUAL

5.5.2 Configuration of the Image Saving Outputs

Once the Logical Tool configuration has been completed, you have to configure the outputs
from the OUTPUT SETUP PANEL. Output configuration consists in connecting each of the
output rectangular shapes to one of the Logical Tool or Control currently inserted in the
Inspection and displayed in the OUTPUT SETUP PANEL. An output connection represented
by a connection line in the OUTPUT SETUP PANEL represents the output Mode (see par.
4.3.4).

The same configuration operations can be carried out for the image saving condition (refer to
par. 4.3.4).

Two are the possible colors that an output shape can have during configuration (see table
below):
o Gray: represents the logical LOW status. The output is not connected to any Logical
Tool nor Control or the output is connected and its logical value is LOW (0).
e Yellow: represents the logical HIGH status. The output is connected to one Logical
Tool or control and its logical value is HIGH (1).

Not Connected Connected and HIGH Connected and LOW

QUTRUTZ OUTRUTL OUTRUTZ

To configure one of the outputs, left-click with the mouse the corresponding output’s shape.
Select Input and adjust other parameters from the CONTROL PANEL (par. 4.3.4).

@ You do not need to configure outputs to run the Inspection on the sensor.

NOTE

@ An output can be connected to only one Input.

NOTE

@ In OBJ Models Output configuration can only be done through the
CONTROL PANEL (see par. 4.3.4).

NOTE
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5.5.3 Logical AND

Shape & Icon Truth table Min number of Inputs | Max number of
Inputs
) 2 The number of
a2 INPUT |QUTPUT the Controls,
A B |lAANDB Locators  and
Logical Tools
0o ] currently inserted
in the Inspection
011 0
110 0

111 1

Note: in the truth table above 0 means
FAILURE, 1 means SUCCESS

5.5.4 Logical OR

Shape & Icon Truth table Min number of Inputs = Max number of
Inputs
2 The number of
I INPUT OUTPUT the Controls,
Locators and
A B AORB Logical Tools
0 0 0 currently inserted
in the Inspection
01 1
110 1
11 1

Note: in the truth table above 0 means
FAILURE, 1 means SUCCESS

5.5.5 Logical NOR

Shape & Icon Truth table Min number of Inputs = Max number of
Inputs
™, 2 The number of
Noe2 W0 INPUT OUTPUT the Controls,
A B ANORB Locgtors and
Logical Tools
00 1 currently inserted
in the Inspection
01
110

[ T - B s

111

Note: in the truth table above 0 means
FAILURE, 1 means SUCCESS
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5.5.6 Logical XOR

Shape & Icon

Truth table

INPUT OUTPUT

A|B AXORB
00 0
0|1 1

110 1

111 0

Note: in the truth table above 0 means
FAILURE, 1 means SUCCESS

Min
Inputs
2

number

of

Max number
of Inputs
2

¢

NOTE

The Logical XOR Tool must always be connected to 2 Inputs. To change the pool of
connected Inputs you can act on the table available in the CONTROL PANEL; to
clear the input connection left-click with the mouse on the checked box in the
corresponding line. After doing so, you will see the box unchecked and the

connection line deleted.

5.5.7 Logical NAND

Shape & Icon Truth table Min number of Max number
Inputs of Inputs
T 2 The number of
NundE...ll__- INPUT | QUTPUT the  Controls,
: A B ANANDE Locators and
Logical Tools
0|0 1 currently
01 1 inserted in the
Inspection
110 1
11 0
Note: in the truth table above 0 means
FAILURE, 1 means SUCCESS
5.5.8 Logical XNOR
Shape & Icon Truth table Min number of Max number
Inputs of Inputs
Vs INPUT | OUTPUT 2 2
. A B |AXNORB
00 1
01 0
11]0 0
1 (1 1
Note: in the truth table above 0 means
FAILURE, 1 means SUCCESS
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¢

NOTE

The Logical XNOR Tool must always be connected to 2 Inputs. The table, available
in the CONTROL PANEL, allows the user to change the pool of connected Inputs.
Left-click with the mouse on the checked box in the corresponding row to eliminate
the input connections. The box will tehn appear unchecked and the connection line
deleted.

5.5.9 Logical NOT

Shape & Icon

I

Truth table

INPUT  OUTPUT

A MNOT A
0 1
1 0

Note: in the truth table above 0 means
FAILURE, 1 means SUCCESS

Min number of Inputs

1

Max number of
Inputs
1

¢

NOTE

The table, available in the CONTROL PANEL, allows the user to change the
connected Input, by just selecting a different Input checkbox.

5.5.10 Logical MAJORITY

Maijority is a logical operator acting as a comparator between the Logic result of the currently
connected Inputs (that can be Locator, Controls and Logical Tools) and a numeric value
representing the minimum number of Input Tools whose result that must be SUCCESS in
order to make the MAJORITY result be SUCCESS.

Shape & Icon

Majority10

Description

If the number of the connected inputs
whose result is SUCCESS is greater or
equal to the “Minimum” expected value the
result is SUCCESS (1) otherwise it is
FAILURE (0).

Min number of Inputs

1

Max number of
Inputs

The number of
the Controls,
Locators and
Logical Tools
currently inserted
in the Inspection
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The following picture and the table below display the MAJORITY Tool parameters:

Parameters
Name

Control Panel

Logical MAJORITY Tool Parameters
MName |Majority12 Status Q
Minimum 1 )
Input Checked
Brightness1 O
OFl3 O
Andil |
Contrast3 O
< >
<> " Delste )

Description

The Name assigned to the Logical Tool. The maximum
length accepted is 256 UTF-8 characters.

Note: all the Tools currently present in the same Inspection
must be identified by a univocal Name: after Name
insertion, the DataVS2 GUI will check its integrity and, if the
inserted name is the same as the name of another Tool
currently inserted in the Inspection, it will change it by
adding an integer number at the end of the Name
characters.

Type
Standard,
Input

Default
The
name of
Logical Tool

default

the

Status

A tool result indicator .

e Green: SUCCESS. The Logical Tool result is the
Boolean TRUE.

e Red: FAILURE. The Logical Tool result is the Boolean
FALSE

Standard,
Output

Input

The list of the Controls, Locators and Logical Tools,
currently inserted in the Inspection, that can be connected
as inputs to the Logical Tool.

Note: each Logical Tool type has a minimum number of
Inputs that must be connected in order to be processed.
When the number of currently connected Inputs is lower
than the minimum required the Status is FAILURE and the
Logical tool box is gray colored.

Note: some Logical Tools have a maximum number of
Inputs that can be connected and processed. When the
number of connected Inputs has reach the maximum
admitted the DataVS2 GUI doesn’t allow you to connect
inputs any more.

Standard,
Input

Minimum

The minimum number of connected Input whose result
must be SUCCESS in order to have SUCCESS as result of
the Majority Tool

Standard,
Input

Checked

The list of the Controls, Locators and Logical Tools,
currently inserted in the Inspection , that are already
connected as inputs to the selected Logical Tool.

Standard,
Input

False

Delete

Deletes the Logical Tool from the current Inspection

Standard,
Input
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6 INSPECTION SWITCHING

In order to change the current Inspection running on sensor you can choose between three
options, described in the following paragraphs:

Inspection Change Mode OBJ AOR ID PRO
inspection switching through DataVS2 GUI
inspection switching through digital input.

Inspection switching through custom Ethernet communication
Switching the currently running Inspection through a command on the RS-
232 serial interface.

The following paragraphs describe the options listed in the previous table.

6.1 INSPECTION SWITCHING THROUGH DATAVS2 GUI

When connected to the sensor, from the Menu Sensor select item Settings. The Sensor
Settings dialog window will appear: select the “Memory Status” Tab.

Sensor Settings E

Mebwork Settings | Memary Status | Fierwware Update | General Settings

Slat Inspection Mame Slot Skatus Running |~

(== R NI = O 1 A VIR N (8

—
(=]

SRR EEE
I o e

<

Inspection Mame:

O Load Images 4 Don't load Images @ Images not present
Change Inspection ¢ 2pen Inspection y Save Inspection
£ AW 4 N

Erase Selected Erase Al

In the top view of the window you will see a table showing the current sensor memory slots
status. Each slot is represented by a table line, characterized by four columns: from left to
right, the first three columns represent the Slot Number, the name of the Inspection stored in
the corresponding Slot and the Slot Status, containing a red led when an Inspection is stored
in the corresponding slot or a green led when the slot is empty. The last table column
represent the sensor current running Inspection, corresponding to the checked row.

In order to change the current running Inspection you have to select the table row
corresponding to the Inspection you want to start running and press the “Change Inspection”
button, on the bottom right view of the dialog window.

Closing the window will cancel the current action; the currently running Inspection will not
change.
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6.2 INSPECTION SELECTION THROUGH DIGITAL INPUT

The sensor offers two different digital Inspection switching protocols:
¢ Standard protocol: inspection switching protocol without sensor acknowledgement.
o Expert protocol: inspection switching protocol with sensor acknowledgement. This
protocol is available only in sensor firmware version higher or equal to STD.2.1.X.

@ Both Standard and Expert protocols are enabled only when DataVS2 GUI is
not connected to the sensor.
NOTE
All digital wave forms described for Standard and Expert protocols are
intended to have a minimum duration MIN_PULS DUR that can be
NOTE configured through the DataVS2 GUI software.

6.2.1 Standard Protocol
Protocol Description

The protocol is composed by a two-phases handshake, called prologue and epilogue.
According to this protocol the sensor doesn’'t make available any ACKNOWLEDGE signal.

The PIN of the digital I/0 involved in the Standard Protocol is PIN 1: Select Input. It is used in
the prologue to alert the sensor of an incoming Inspection switching request and to
communicate to the sensor the Slot number of the Inspection to switch, during selection.

Basically the prologue is composed of 3 pulses with a width of 10-100 ms and a duty cycle of
50 %. The first pulse starts the prologue window that lasts a max of Y=X*6 + delta ms (where
X is the selected pulse width and delta is a 5% margin based on the current value of X*6),
during the prologue window 3 pulses are expected to start the inspection selection window.
When the prologue window is ended, if 3 and only 3 pulses were counted we proceed to the
next step.

A Y=X*40 + delta ms time window is started and during this period pulses are counted
(where X is the selected pulse width and delta is a 5% margin based on the current value of
X*40). At the end of the period, the counted pulses mean the selected inspection (if the
number fits in the available inspections slots, otherwise the request is discarded).

The following image shows an oscilloscope diagram representing the selection of the
inspection 8 by the digital input generated by a PLC.
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1 ! 1
1 | 1
1.—.::.-:lzt::-:::::...
h
i | 1 PLC WAVEFCORM
—_— - — — 1
== =g =N D
1 | 1
1 - 1
i | i
1 | 1
[ W —— : 1
] | 1
M n 1 5VS PROLOGUE WINDOW
= | [ — ‘}’ L
: n | 1
= & !
| . 1
] | 1
n . i SVS INSPECTION NUMBER WINDOWS
o e — | —
( 1] | 1
i : 1
i L ! L
Measure P:dtrig(C1) FP2freq(C1) P3--- P4:--- P5--- PG:---
value 44962533 Hz
status i

imebase -224 ms
Wstream  50.0 ms| Mormal
500MS 10 MS/s| Edge

X1= 1452272ms  AX= -1451ms
x2= 166.2 s 1/AX= -6.8937 Hz

Selection of the inspection number 8
Protocol Selection

To enable the standard protocol on the sensor open the DataVS2 GUI software and connect
to the sensor. Select the menu Sensor ->Settings; the Sensor Settings window will be
opened. Select the “General Settings” Tab.

In the “Inspection Selection Protocol” group box select “Standard protocol”, if not yet
selected. Pressing the “Apply Settings” button the new configuration will be sent to the
sensor and a confirmation popup message will be shown.

Use the numeric up-down control to change the minimum pulses width (MIN_PULSE_DUR)
accepted by the sensor during Inspection selection through digital input handshake

Once you are confident your configuration is completed, press the “Apply Settings” button to
save the configuration on the sensor. If you close the window without pressing the “Apply
Settings” button, nothing will change.

Sensor Settings @

Metwork Settings | Memory Status | Firmware Update | General Settings | Communication Configuration

Sensor Speed

@ Turbo 79 Mormal

Inspection Selection Protocol

Protocol type Expert Protocol - Pulse duration 10 = ms
Teach Button
@) Enabled () Disabled

Apply Settings
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Inspection Switch Timing
Because Inspection loading can take some processing time (basically the sensor needs to
perform an Inspection teaching phase on the reference image before going in the run mode),
a unique and definitive timing of the inspection change process is not available as it depends
on the inspection time itself.
If the inspection uses very fast tools, for example Position or Width, it will be quite fast

(hundred of milliseconds), if the inspection is rather slow, for example a difficult pattern
match, the delay maybe in a 1-2 seconds range.

During the inspection switch process, the sensor stops acquiring new images and enter an
idle status. When the switch is complete, the sensor blinks once and then starts the new
inspection activity.

The currently running inspection can be checked using the Graphic User Interface.

6.2.2 Expert Protocol

Protocol Description

o, ®
=

| | | |
| | I
| | | ! !
? N
Trigger I :
! ' T ] |
| i L L
Output 1 | | ?\ i m i 0 i ‘&m
TR |
! 1
Output2 : : \ : > |?| : 0 : End
I | | [ [
I ; ! | I I
Output3 I 5‘ / : : \ : 0 ll 0 Jl End

Selection of Inspection number 3 (000011)

The Expert protocol for Inspection switching on the sensor is based on 8 handshaking
phases. According to this protocol, the sensor generates an ACKNOWLEDGE message,
providing feedback on the Inspection switching operation.
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Five digital I/O PINs are involved in the Expert protocol:

PIN 1: Select Input. It is used in the first 4 phases of the handshake, to start
Inspection switching and set the number of the new Inspection.

PIN 8: Trigger Input. It is used to communicate to the sensor the Slot number of the
Inspection to switch to and to verify the correct Inspection switching
ACKNOWLEDGE.

PIN 4: Output 1. Together with the other Output signals, constitutes sensor feedback
(responses) to the Select Input and Trigger Input signals.

PIN 5: Output 2. Like Output 1.
PIN 6: Output 3. Like Output 1.

The protocol requires that in each phase in which a sensor Input is changed, no further
action is taken until the sensor responds with the resulting digital outputs.

A description of each phase is given below:

Phase 1: Select Input HIGH. ALL sensor Outputs LOW. Starts the Inspection
switching operation. The Select Input signal (from PLC to sensor) must switch from
LOW (0V) to HIGH (24V) and maintain this state until the end of phase 4. Wait and do
not continue with the next phase until the sensor responds by setting all Outputs to
LOW.

If the current Inspection has the "delayed output" parameter set differently from 0,
then the state of the Outputs must be checked with a delay time at least equal to the
delayed output parameter setting.

@ In the worst case the time interval occurring between the instant when the

NOTE

Select Input signal arrives at the sensor and the instant when the sensor
sets outputs to LOW can vary depending on the currently running Inspection.
After receiving the Select Input signal, the sensor will finish the current
Inspection cycle and then will set the outputs to LOW.

Phase 2: Trigger Input pulse LOW—HIGH—LOW. All sensor Outputs HIGH. The
Trigger Input pulse (from the PLC) indicates to the sensor to prepare to receive the
new Inspection number. The sensor responds by setting all outputs to HIGH, and
waits for the Inspection selection phase.

Phase 3: Inspection selection. The Trigger Input pulses represent the new
Inspection number (from 1 to 20). The sensor counts these incoming pulses as long
as the Select Input is HIGH.

A timeout (T1) will end Phase 3 if the Select Input signal does not go LOW

within 10 seconds from when it went HIGH (Phase 1). If this timeout expires

the Inspection switching operation is interrupted, the Outputs are set LOW
NOTE and the sensor will resume the currently running Inspection.
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Phase 4: Select Input LOW. End new Inspection number selection. The next
phases will verify the correct selection of the Inspection where the sensor performs
an integrity check on the number of received Trigger Input pulses.

NOTE

@ If the number of received Trigger Input pulses is 0, the Inspection switching

operation is interrupted, the Outputs are set LOW and the sensor will
resume the currently running Inspection.

Phase 5: All sensor Outputs LOW. After the Select Input is set to LOW by the PLC
(Phase 4), the sensor sets all Outputs LOW. This transition means that the sensor
ends counting the Trigger Input pulses and is now ready to send the
ACKNOWLEDGE message.

NOTE

@ While Select Input signal is LOW but outputs are still HIGH the sensor will

not accept, count or respond to any Trigger Input pulse.

The next two phases (6 and 7), make up the sensor response ACKNOWLEDGE to
the Inspection number set in phase 3: the sensor responds with the number of the
Inspection it will execute at the end of the protocol.

If the number of the Inspection set in phase 3 is valid, that is, in the range 1 to 20 and
the selected Slot contains a valid Inspection, this number will be communicated by its
6-bit binary representation and run at phase 8.

If instead the Inspection number is not valid, that is, greater than 20 or an empty Slot,
these next two phases will respond with the 6-bit binary representation of the
Inspection number running prior to the start of this protocol, which will in any case be
run at phase 8.

In the first part (phase 6) the first three least significant bits (LSB) are communicated,
and in the second part (phase 7) the second three most significant bits (MSB) are
communicated. For each of these two phases, Output 1 represents the LSB of the
three bits and Output 3 represents the MSB of the three bits.

Example:

- The binary coded Inspection number is represented by 6 bits: b5 b4 b3 b2 b1 b0.
- In phase 6 only the three LSB bits are sent::

Output1=b0, Output2=b1, Output3=b2
- In phase 7 only the three MSB bits are sent::

Output1=b3, Output2=b4, Output3=b5

Phase 6: Trigger Input HIGH. Sensor LSB ACKNOWLEDGE BITS. The first
transition of the Trigger Input from LOW to HIGH makes the sensor respond with the
three Outputs representing the three LSBs of the Inspection number. When the
Trigger Input transits from HIGH to LOW, the sensor sets the three Outputs LOW.

NOTE the sensor will resume the currently running Inspection.

@ A timeout (T2) will end the operation if no Trigger Input signal is received

within 10 seconds from the start of Phase 5. If this timeout expires the
Inspection switching operation is interrupted, the Outputs are set LOW and
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e Phase 7: Trigger Input HIGH. Sensor MSB ACKNOWLEDGE BITS. The
second ftransition of the Trigger Input from LOW to HIGH makes the sensor
respond with the three Outputs representing the three MSBs of the Inspection
number. When the Trigger Input transits from HIGH to LOW, the sensor sets the
three Outputs LOW.

within 10 seconds from the start of Phase 5. If this timeout expires the
Inspection switching operation is interrupted, the Outputs are set LOW and
NOTE the sensor will resume the currently running Inspection.

@ A timeout (T2) will end the operation if no Trigger Input signal is received

e Phase 8: Trigger Input pulse LOW—-HIGH->LOW: Inspection switching
execution. All sensor Outputs HIGH. In this phase the Trigger Input pulse
represents the execution of the Inspection switching. The sensor responds by setting
all Outputs HIGH which will remain in this state until the end of the process. The
transition of all sensor outputs from HIGH to LOW indicate to the PLC the end of the
operation and that the Trigger Input (if used for this purpose) is now available to be
used with the new Inspection.

A timeout (T2) will end the operation if no Trigger Input signal is received
within 10 seconds from the start of Phase 5. If this timeout expires the
Inspection switching operation is interrupted, the Outputs are set LOW and
NOTE the sensor will resume the currently running Inspection.
@ During the actual Inspection switching while the outputs are still HIGH, the
sensor will ignore any further Trigger Input pulse.
NOTE
@ This phase (8) is necessary even if the Inspection number set in phase 3 is
not valid (negative response in phase 6 and 7). It is necessary in order to
NOTE correctly end the protocol.

Protocol Selection

To enable the expert protocol on the sensor open the DataVS2 GUI software and connect to
the sensor. Select the menu Sensor > Settings; the Sensor Settings window will be opened.
Select the “General Settings” Tab.

In the “Inspection Selection Protocol” group box select “Expert protocol”, if not yet selected.
Pressing the “Apply Settings” button the new configuration will be sent to the sensor and a
confirmation popup message will be shown.

Use the numeric up-down control to change the minimum pulses width (MIN_PULSE_DUR)
accepted by the sensor during Inspection selection through digital input handshake

Once you are certain that your configuration is completed, press the “Apply Settings” button
to save the configuration on the sensor. If you close the window without pressing the “Apply
Settings” button, nothing will change.
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Sensor Settings @

MNetwork Settings | Memory Status | Firmware Update | General Settings | Communication Configuration

Sensor Speed

® Turbo 7% Mormal

Inspection Selection Protocol

Protocal type Expert Protocol - Pulse duration 10 =| ms
|
]
Teach Button
f# Enabled ) Disabled

Apply Settings

6.3 INSPECTION SWITCHING THROUGH ETHERNET COMMUNICATION

The sensor presents some utility functions to a client process connected through Ethernet
communication.

In this paragraph you will find a brief description of the set of operations the client process
must perform to change the current running Inspection on sensor. Please refer to Chapter 9
for further details on Ethernet communication.

To change the current running Inspection on the sensor though Ethernet communication, you
have to create a PC application program performing the following operations:

e Create a socket connection between the PC and the sensor

e Send the command SETCURRENTSCRIPTID&numSlot to change the current
running inspection, where numSlot is the number that indicates the slot of the
inspection that you want in execution. [numSlot is a number between 0 and 19].

ES: SETCURRENTSCRIPTID&2

e Send message DISCONNECT

The following example code represents the set of C# code instructions used to change the
current running Inspection on sensor:

//Sensor currenty IPAddress

private IPAddress sensorIP = IPAddress.Parse(“172.27.101.208");
//Sensor IPPort

private int sensorPort = 5423;

//connection socket

private TcpClient socketClient = null;
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//socket network stream
private NetworkStream socketStream = null;
//output stream

private StreamWriter streamWriter = null;
//input stream
private StreamReader streamReader = null;

//create the socket connection to the sensor
_socketClient = new TcpClient();

_socketClient.NoDelay = true;
_socketClient.Connect ( sensorIP, sensorPort);

//create the stream to read/write messages to the sensor

_socketStream = socketClient.GetStream();
_streamReader = new StreamReader ( socketStream);
_streamWriter = new StreamWriter ( socketStream);

//set current running Inspection to 2
_streamWriter.Write("SETCURRENTSCRIPTID&Z\O");
streamWriter.Flush () ;
//read sensor response
string answer = "";
Int B = socketStream.ReadByte();
while (B > 0)
{
answer += Convert.ToChar (B);
B = _socketStream.ReadByte () ;
}

Console.WriteLine (_answer);
//disconnect from the sensor
_streamWriter.Write ("DISCONNECT\O") ;
_streamWriter.Flush () ;

6.4 INSPECTION SWITCHING THOUGH RS232 SERIAL
COMMUNICATION INTERFACE

To switch the currently running inspection in the sensor through the RS232 serial
communication, you have to simply send the “SETCURRENTSCRIPTID&numSIlot\0” ASCII
string to the PIN RS232 Rx of DataVS2, where numSlot is the number that indicates the slot
of the inspection that you want in execution. [numSilot is a number between 0 and 19].

ES: SETCURRENTSCRIPTID&2

After receiving the message, the sensor sends a reply to the RS232 Tx output.

Please refer to par. 9.3 of this manual for a detailed description of the communication
protocol grammar of DataVS2.

@ The switching Inspection change through RS232 interface is available only
on DataVS2 ID and PRO model.
NOTE
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7 TEACHIN

The Teach In functionality allows to acquire a new reference image for the current inspection
with no need to use the Graphical User Interface (GUI). This procedure allows to update the
inspection reference image directly on the fly.

This functionaly is based on two different phases:

1) Teach In activation
2) Teach In execution

Please note that a new reference image is actually acquired only when both phases are
carried out properly. The Teach In execution phase (2) follows the currently selected image
acquisition mode. For instance, if the current inspection is using the external rising edge
trigger mode, the new reference image will be acquired only when a trigger is sent to the
sensor.

For what concerns the Teach In activation phase (1), several options (listed below) are
available:

Teach In mode OBJ
Mechanical Teach In

Digital Input Teach In

Software Teach In (Ethernet, Serial)
Teach In with VSM

PRO

X o

B|B|B|H
BERE3
A

|

The user can verify the correct execution of the first phase by checking the network LED
status: when the sensor has accomplished phase 1 and is ready to acquire a new reference
image, the network LED blinks until the Teach In execution is done or until the timeout
occurs (60 seconds).

@ The Teach In function must be enabled using DataVS2 GUI.
NOTE

7.1 MECHANICAL TEACH IN

The button enabling the Teach In operation is located on the top of the sensor body, as
shown in the picture below:
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To activate the Teach In follow the steps below:

1. Shortly press the teach button.
o the sensor stop its process. The Output 1 LED lights on as well.
o the sensor waits for a second button pressure.

2. Press the teach button for more than one second.
e the Output 1 LED lights off and the Outputs 2 LED lights on.
¢ the connection LED is blinking until the acquisition of a new image
o after few seconds the sensor starts again its activity.

@ After the step 1, if the button is not pressed again or is pressed for less than
1 second the sensor returns in Run mode and starts again its activity.
NOTE

Metwork Settings | Memory Status | Firmware Update | General Settings | Communication Configuration

Sensor Spesd

® Turbo ) Mormal
Inspection Selection Prokacol
Protocol bype Standard Protacal - Pulse duration 12 e ms
Teach Button
® Enabled ) Disabled

¢ Apply Settings y

To enable mechanical Teach In function through the DataVS2 GUI, from the Sensor
->Settings Menu, open the “General Settings” Tab and in “Teach Button” select the
“Enabled” option.

7.2 DIGITAL INPUT TEACH IN

Digital Teach In activation consists in sending to the sensor a digital pulse on PIN 1. The
digital pulse must have a minimum duration specified through the DataVS2 GUI and a
maximum duration of 1 sec: all pulses with this duration are accepted by the sensor.

Only after receiving the Teach In request on PIN 1, the Teach In execution phase is now
active.
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Teach phase active.
Reference image will be

acquired on first Trigger
Teachln ‘ pulse
1 sec max
Trigger >
60 sec max
>
@ Teach In function is available only on DataVS2 OBJ and AOR models.
NOTE
@ The sensor will not send any acknowledge to the digital Teach In request.
NOTE

To enable digital Teach In function through the DataVS2 GUI, from the Sensor > Settings
Menu, open the “General Settings” Tab and in the “Inspection Selection Protocol” group box
select “Teach In” option. To set up the minimum pulse duration, please use the numeric up-

down control you find in the same group box: the minimum pulse duration can vary from 10
ms to 100 ms.

Sensor Settings 5]

Metwork Settings | Memory Status | Firmware Update | General Settings | Communication Configuration

Sensor Speed

® Turbo ) Normal

Inspection Selection Protocol

Fotcs 52 v izdrain iz 5]
Teach Butkon
@ Enzbled () Disabled

Apply Settings
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@ By enabling digital Teach In function all the Inspection Switching functions
will be disabled on the sensor.
NOTE

If you want to keep enabled both digital Teach In and Inspection Switching functions you
have to select the option “Expert protocol + Teach In” from the “General Settings” Tab of
Sensor Settings window.

This option will allow you to perform the digital Teach In according to the Expert Inspection
Switching Protocol (see Chapter 6): in this way the digital Teach In request corresponds to
an Inspection Selection request where the slot number of the selected Inspection is the
current running one.

Sensor Settings 5]

Metwork Settings | Memory Status | Firmware Update | General Settings | Communication Configuration

Sensor Spesd

® Turbo ) Normal

Inspection Selection Protocol

Protocol type Expert Protocol + Teach In Pulse duration 12 E ms

Teach Buthon

@ Enabled ) Disabled

r

Apply Settings

7.3 TEACH IN SOFTWARE

To activate the software Teach In through the Ethernet connection or through the serial RS-
232 connection is sufficient to send the command: “TEACH\0”. After receiving this command
the sensor will enter into the execution phase.

After the acquisition of a new reference image, the sensor will send an "OK" reply message.

For a complete description of the grammar of the DataVS2communication protocol see also
Chapter 9.3 of this manual.
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@ Software Teach In function by serial is available only on DataVS2 ID and
PRO models.

NOTA

7.4 TEACH IN WITH VSM

To activate the Teach In with VSM it is necessary set up the connection to the sensor, go in
Monitor mode and follow the steps below:

Press “Teach” Button to enter into “Adjust” mode

Choose “Adjust Current Inspection” option

From “Adjust Current Inspection” panel choose the “Reference” option
Press the “Teach” button

POON=

After these steps, the sensor will be ready for the acquisition of a new reference image.

To enable Teach In function with VSM through the DataVS2 GUI, click the “VSM settings”
button and in the Control Panel enable the “Reference Image” option.

Control Panel

¥5M Adjustable Parameters

[ ]Camera Settings

[ ] Trigger

Reference Image
+- [ |Barcode Readerl
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8 READING INSPECTION RESULTS

The following table list the options available to recover the results of the currently running
inspection on the DataVS2 sensor.

Result reading mode OBJ AOR ID PRO
Reading of currently running Inspection results through DataVS2 GUI
Reading of currently running Inspection results through Ethernet interface
Reading of currently running Inspection results through RS-232 serial
interface

8.1 INSPECTION MONITORING THROUGH THE DATAVS2 GUI

Please following these instructions to monitor the current running Inspection on your sensor:
e Open the DataVS2 GUI

from STEP 1 choose Online mode and connect to the sensor

from STEP 1 select the Task “Open Inspection from sensor”

select STEP 3

From the CONTROL PANEL choose “Graphic enabled” to view results and images

processed by the sensor; if you are not interested to view images choose “Statistics

and timings”: the STATISTICS PANEL will be opened.

e From the CONTROL PANEL press the “Start” button: the sensor will start execution
Inspection and results will be displayed by the DataVS2 GUI.

results; it depends on the current PC performance and on the Ethernet
connection speed. Even if you are not able to see all the running Inspection
NOTE results, the sensor will run at the fastest rate possible.

@ The “Graphic enabled” option many not display in the DataVS2 GUI all

8.2 READING INSPECTION RESULTS THROUGH CUSTOM ETHERNET
COMMUNICATION

The sensor presents some utility functions to a client process connected through Ethernet
communication. In this paragraph you will find a brief description of the set of operation the
client process must perform to change the current running Inspection on sensor. Please refer
to Chapter 9 for further details on Ethernet communication.
To read current running Inspection results from the sensor though Ethernet communication,
you have to create a PC application program performing the following operations:

e Create a socket connection between the PC and the sensor

e Set the current sensor running status to RUN, through the command SETSTATUS

e Send the command GETSTRINGRESULTS to read the current running Inspection

results.

@ The sensor will reply with an UTF-8 coded string. You will need to parse it
according to the protocol grammar described in the following chapter.
NOTE

e Send message DISCONNECT
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The following example code represents the set of C# code instructions used to read the
current running Inspection results from sensor:

//Sensor currenty IPAddress

private IPAddress _sensorlP = IPAddress.Parse(“172.27.101.208");
//Sensor IPPort

private int sensorPort = 5423;

//connection socket

private TcpClient socketClient = null;

//socket network stream

private NetworkStream socketStream = null;
//output stream

private StreamWriter streamWriter = null;
//input stream

private StreamReader streamReader = null;
//create the socket connection to the sensor
_socketClient = new TcpClient();
_socketClient.NoDelay = true;
_socketClient.Connect( sensorIP, sensorPort);
//create the stream to read/write messages to the sensor

_socketStream = socketClient.GetStream();
_streamReader = new StreamReader (_socketStream) ;
streamWriter = new StreamWriter( socketStream);

//set RUN status
_streamWriter.Write ("SETSTATUS&RUN\O") ;
streamWriter.Flush () ;
//read sensor response
_string answer = "";
int B = socketStream.ReadByte();
while (B > 0)
{
_answer += Convert.ToChar (B);
B = socketStream.ReadByte();

}

Console.WriteLine (_answer);

//send message GETSTRINGRESULTS
_streamWriter.Write ("GETSTRINGRESULTS\O") ;
_streamWriter.Flush();
//read results

string serverAnswer =
while ( serverAnswer.Equals(""))

{

mwim o,
14

byte[] bufferByteArray = new byte[255*64];

int nByte = socketStream.Read (bufferByteArray, 0, 255 * 64);
Encoding enc = Encoding.UTF8;
_serverAnswer = enc.GetString(bufferByteArray, 0, nByte - 1);

}

Console.WritelLine ( _serverAnswer);
//disconnect from the sensor
_streamWriter.Write ("DISCONNECT\O") ;
_streamWriter.Flush();
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8.3 READING INSPECTION RESULTS THROUGH RS232 SERIAL
INTERFACE

The transmission of the results through the RS232 serial interface can be performed in two
ways, that can be selected through the DataVS2 GUI interface:
¢ Synchronous transmission: in this mode the sensor sends the results of the currently
running inspection only after receiving the request of the GETSTRINGRESULTS
command. The results sent after the command are relative to the last execution cycle
completed by the sensor.
e Asynchronous transmission: in this mode the sensor transmits the results of the
currently running inspection at the end of each execution cycle as soon as they are
available without waiting for the connected client’s request.

In both cases, the results sent have to be interpreted according to the grammar described in
paragraph 9.3.
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9 COMMUNICATION PROTOCOLS

The following table describes the interfaces and communication protocols available in the
DataVS2 models.

Interface
Ethernet

Description

The communication protocol available on the Ethernet
channel is a Synchronous Client-Server protocol; the
sensor implements a server functionality and accepts a
TCP socket connection on the 5423 port.

During communication, the Client sends a command to
the Server according to the syntax described in
paragraph 9.3; the Server (sensor) parses the command
received, carries out the action and sends a Success
response to the Client. If the Server is not able to parse
the received command or, if the request requires an
action that cannot be activated, the Server will send a
Failure notice as described in the next paragraph.

oBJ

AOR

ID

PRO

Serial
RS-232

The communication protocol available on the serial
interface is a Synchronous or Asynchronous Client-
Server protocol.

The sensor implements a server functionality and awaits
the commands on the RS232 Rx port.

In the Synchronous mode, the Client sends a command
to the Server according to the syntax described in
paragraph 9.3; the Server (sensor) parses the command
received, carries out the action and sends a Success
response to the Client. If the Server is not able to parse
the received command or, if the request requires an
action that cannot be activated, the Server will send a
Failure notice as described in the next paragraph.

In the Asynchronous mode, the sensor sends to the
RS232 Tx port the results of the currently running
inspection without waiting for the connected client’s
requests.

The format of the inspection results is described in
paragraph 9.3.

The following table describes the sensor functions available on the Ethernet and RS232
serial interfaces in the Synchronous mode.

Command

RUALIVE

Description

Sends an Ethernet watchdog reset command to
the sensor (the sensor resets the Watch Dog
Timer and replies).

The client connection is not required to maintain a
steady message flow to the camera. To close the
connection on the server side (basically to check
the connection status) a special handshake
protocol is used to check the functionality of the
client software. To do this the client software has
to send periodically (every 4 sec) a keep alive
message to inform the sensor that it is still
working.

Note: you must use this command in every
communication session with the sensor, otherwise
the communication channel will be closed by the
sensor 30 seconds after Timeout. This message
(like every other message) resets a special
watchdog timer used on the sensor to monitor the
connection status.

Ethernet

RS232
Serial
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Command

Description

Ethernet

RS232
Serial

GETSTATUS

Returns the current sensor status.

SETSTATUS

Changes the current sensor status.

GETCURRENTSCRIPTID

Returns the memory slot number of the currently
running Inspection [number between 0 and 19]

X X

X

SETCURRENTSCRIPTID

Changes the current running Inspection.

GETSTRINGRESULTS

Returns the Inspection execution result related to
the last processed image. Not available for OBJ
model.

Xl

x| ]

GETREADYBUSYSTATUS

Returns the execution status of the device.

The device is “Busy” if it is processing an image, it
is “Ready” if it has completed the execution and it
is waiting for a new trigger.

X

X

RUREADY

Returns a result only when the device is “Ready”

DISCONNECT

Closes the communication with the sensor.

You must always send this command at the end
of the working session, before closing the socket
connection.

X X

TRIGGER

Represents the Ethernet / Serial Trigger
command; it triggers the acquisition and
inspection of a new image according to the
parameters set in the currently running inspection.

Note: the command is accepted by the sensor
only when the Trigger mode, configured for the
currently running inspection is of an Ethernet /
Serial type (par. 4.2.6).

Note: the user can set a string different from the
default one as the Trigger command using the
Serial and Ethernet Communication Parameter
panel of DataVS2 GUI (par. 3.4.6).

TEACH

Triggers the acquisition of a new reference image
and the Teach of the current inspection with
respect to the new acquired reference.

9.1 ETHERNET COMMUNICATION CONFIGURATION

The communication protocol available on the Ethernet channel of DataVS2 is a Synchronous
Client-Server protocol; communication between the sensor and the surrounding devices is
implemented after receiving a connected client’s request.

The Ethernet communication parameters have an IP address and a Subnet mask. These
parameters can be configured through the DataVS2 GUI interface as described in paragraph

3.2.

To communicate with the sensor through the Ethernet interface and without using the
DataVS2 GUI configuration interface, a PC application has to be created that contains the

following operations:

e Creation of a TCP socket connection between PC and sensor on the 5423 port: a
communication channel with the sensor has to be opened before sending any
message to the sensor

¢ Sending of messages to the sensor according to the functionalities to implement. The
sensor functionalities available on the Ethernet interface have been described in the

previous paragraph.

¢ Sending of the DISCONNECT message at the end of the communication between PC

and sensor.
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The following example code represents the set of C# code instructions used to read the Slot
value corresponding to the currently running inspection:

//Sensor currenty IPAddress

private IPAddress _sensorlP = IPAddress.Parse(“172.27.101.208");
//Sensor IPPort

private int sensorPort = 5423;

//connection socket

private TcpClient socketClient = null;

//socket network stream

private NetworkStream socketStream = null;
//output stream

private StreamWriter streamWriter = null;
//input stream

private StreamReader streamReader = null;

//create the socket connection to the sensor
_socketClient = new TcpClient();
_socketClient.NoDelay = true;
_socketClient.Connect( sensorIP, sensorPort);

//create the stream to read/write messages to the sensor

_socketStream = socketClient.GetStream();
_streamReader = new StreamReader (_socketStream) ;
_streamWriter = new StreamWriter( socketStream);

//send message GETCURRENTSCRIPTID
_streamWriter.Write ("GETCURRENTSCRIPTID\O");
_streamWriter.Flush();

//read server answer
string answer = streamReader.ReadLine();

//disconnect from the sensor
_StreamWriter.Write("DISCONNECT\O");
_streamWriter.Flush () ;

9.2 RS232 SERIAL COMMUNICATION CONFIGURATION

The serial communication protocol available on the DataVS2 serial interface is a
Synchronous or Asynchronous Client-Server protocol.

In the Synchronous mode the transmission of data from the sensor to the surrounding
ambient is implemented only after the receipt of the connected client’s request.

In the Asynchronous mode, the sensor sends the results of the currently running inspection
without awaiting the request; external requests will be processed by the sensor according to
the protocol described in paragraph 9.3.

The RS232 serial communication parameters including Synchronous or Asynchronous data
transmission mode can be configured in the Sensor Settings panel of DataVS2 GUI as
described in paragraph 3.4.6.
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9.3 COMMUNICATION PROTOCOL GRAMMAR

In this paragraph we will expose the grammar that manages the protocol syntax. For this
purpose we will distinguish between three types of message format:
¢ Command message format: this format is used to represent the syntax of all the
request messages coming from clients.
e Response message format: this format is used to describe the syntax of the ASCII
replies of the sensor to requests coming from client.
¢ Inspection results message format: this format is used to describe the syntax of
the replies of the sensor to Inspection results requests coming from clients; this kind
of messages are UTF-8 coded messages that must be parsed according to a specific

grammar.
@ The command and response messages are written in a BNF (Backus and
Naur form) syntax.
NOTE

The different meanings are given below:

1= means “is defined as”

| means logic “or”

used to enclose the name of a macro category or a non-terminal symbol
[1 used to enclose optional terms

used to enclose repeated terms

“” used to enclose terminal symbols

e o o o o o
A
v

9.3.1 Command Message Format

The following table displays the general syntax of the command messages:

<Command message> ::= <command><epilogue>
<command> ::= <CommandWithParameters> | <CommandWithoutParameters>

<CommandwithParameters> ::=
<idCommandWithParameters><ampersand><parameter>

<CommandWithoutParamters> ::= <idCommandWithoutParameters>
<idCommandWithParameters> = “SETCURRENTSCRIPTID” | “SETSTATUS”
<idCommandWithoutParameters> ::= “GETSTRINGRESULTS” |
“GETCURRENTSCRIPTID” | “RUALIVE” | “GETSTATUS” | “DISCONNECT” |
“GETREADYBUSYSTATUS” | “RUREADY”

<ampersand> ::= “§&” (0x26 in hexadecimal)

<parameter> = <character>[<character>] (ASCII string representing
the parameter)

<Character> : :: \\aII | .. | \\ZII | \\AII | .. | IIZII | \\OII | .. | 11911
<epilogue> ::= <NULL>

<NULL> ::= “\0” (0x00 in hexadecimal)
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9.3.2 Response Message Format

The sensor replies positively or negatively to each command, indicating if it can activate or
not the requests. An error notice is sent in presence of a negative response. The response
format varies according to the command transmitted. In all cases, the response is a string of
ASCII characters and foresees a response that begins with a prologue. If the response
requires a return value, this value is transmitted in the same format of the Command
Message, i.e. a response that will contain the error ID and an “&” as a separator followed by
result parameters or error code.

The following table displays the general syntax of the Response Messages:

<response message> ::= <serial response> | <ethernet response>
<serial response> ::= <serial header><type><serial epilogue>
<ethernet response> ::= <type><epilogue>

<type> ::= <success> | <failure>

<success> ::= <SuccessID>[<ampersand><SuccessParameter>]
<failure> = <FailureID><ampersand><FailureParameter>
<SuccessID> ::= “OK”

<FailureID> ::= “ERR”

<ampersand> ::= “&” (0x26 in hexadecimal)

<SuccessParameter> ::= <ASCII string> | <svs_ inspection result>

(see next paragraph)

<FailureParameter> ::= <ErrorCode>

<ASCII string> ::= <character>[<character>] (ASCII string

representing the parameter)

<character> ::= “a” | .. | “z”7 | A" | .. |"z2” | 0" | .. | "9”

<ErrorCode > ::= “BADCOMMAND” | “INVALIDSTATUS” | “PARAMNOTVALID”

<epilogue> ::= <NULL>

<serial header> ::= <byte>[<byte>] (8 byte ASCII coded representing

the header string)

<serial epilogue> ::= <byte>[<byte>] (8 byte ASCII coded

representing the header string)

<NULL> ::= “\0” (string terminator)

Error Code Description

BADCOMMAND The Slave received an unknown command

INVALIDSTATUS The Salve received a known command but it is not in the right
status in order to process the command received

PARAMNOTVALID Known command but bad parameters
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9.3.3 Inspection Results Message Format

The following table displays the sensor response syntax to the GETSTRINGRESULTS
command.

an UTF-8 string. For each Tool belonging to the same Inspection, the
parameters are returned in a well-defined order according to the grammar
NOTE defined below.

@ The GETSTRINGRESULTS command response parameters are coded as

<response message> ::= <serial response> | <ethernet response>
<serial response> ::= <serial header><body><serial epilogue>
<ethernet response> ::= <body><epilogue>

<body> ::= <SuccesslID><separator><message length><separator>

<inspection results>

<inspection results> ::= <inspection name><separator><inspection
logic result><separator><tools result><separator><logical tools
results>

<SuccessID> ::= “OK”

<message length> ::= <UTF-8 string> (the integer representing the
<inspection results> lenght)

<inspection name> ::= <UTF-8 string> (the Inspection name UTF-8
coded)

<inspection logic result> ::= <UTF-8 string> (the integer

representing the Inspection logic result UTF-8 coded: 0=SUCCESS,
1=FAILURE, 14=TIMEOUT FAILURE, 250=MEMORY FAILURE)

<tools results> ::= <tool result>[<separator> <tool result>]* (UTF-
8 string representing the list of Inspection tools results)

<tool result> ::= <tool name> <separator> <tool param result>
[<separator> <tool param result>]*

<logical tools results> ::= <tool name> <separator> <tool logic
result>

<tool name> ::= <UTF-8 string> (the tool name UTF-8 coded)

<tool logic result> ::= <UTF-8 string> (the integer representing
the tool logic result UTF-8 coded: 1=FAILURE, 0=SUCCESS)

<tool param result> ::= <UTF-8 string> (the integer, double or
float representing the tool param result UTF-8 coded: see tables
below)

<UTF-8 string> ::= <character>[<character>]* (UTF-8 string
representing the parameter)

<character> : :: \\aII | .. | \\ZII | \\AII | .. | IIZII | \\OII | .. | 11911
<separator> ::= UTF-8 character (UTF-8 coded)

<serial header> ::= <byte>[<byte>] (8 byte ASCII coded representing
the header string)

<serial epilogue> ::= <byte>[<byte>] (8 byte ASCII coded
representing the epilogue string)

<epilogue> ::= <NULL>
<NULL> ::= “\0” (string terminator)
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The following tables describe, for each Tool, the order of the Tool's parameters in the

returned UTF-8 string result.

Brightness Tool Results List

Parameters
Logic_Result

ROI_X_Coordinate
ROL_Y_Coordinate
ROI_Alpha_Coordinate

Brightness_Calculated_value

Contrast Tool Results List

Parameters
Logic_Result

ROI_X Coordinate
ROL_Y_Coordinate
ROI_Alpha_Coordinate

Contrast_Calculated_value

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range

7: NOT OK, ROI outside image
The X Coordinate of the Tool’s
ROI

The Y Coordinate of the Tool's
ROI

The Alpha Coordinate of the
Tool's ROI.

The Brightness tool -calculated
value

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range

7: NOT OK, ROI outside image
The X Coordinate of the Tool's ROI
The Y Coordinate of the Tool’'s ROI
The Alpha Coordinate of the Tool's
ROI.

The Contrast tool calculated value

Contour Match Tool Results List

Parameters
Logic_Result

ROI_X_Coordinate
ROI_Y_Coordinate
ROI_Alpha_Coordinate
Binarization_threshold_value
Contour_points_expected
Contour_points_found

ContourMatch_calculated_value

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range
7: NOT OK, ROI outside image
The X Coordinate of the Tool's
ROI

The Y Coordinate of the Tool's
ROI

The Alpha Coordinate of the
Tool's ROL.

The Contour Match Tool
binarization threshold
The number of Expected

Contour points

The number of Contour point
found

The contour calculated value
(the matching score)

Parameter Type
Integer

Integer
Integer
Double

Integer

Parameter Type
Integer

Integer
Integer
Double

Integer

Parameter Type
Integer

Integer
Integer
Double
Integer
Integer
Integer

Integer

Position
1

Position
1

AwWN

Position
1
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Edge Count Tool Results List

Parameters
Logic_Result

ROI_X_Coordinate
ROI_Y_Coordinate
ROI_Alpha_Coordinate

Variation_type_value

EdgeCount_Calculated_value

[X Coordinate, Y Coordinate](*)

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range

5: NOT OK, no edge found

The X Coordinate of the Tool's
ROI

The Y Coordinate of the Tool's
ROI

The Alpha Coordinate of the
Tool’s ROI.

The Edge Count variation type
found:

0: both

1: White to Black

2: Black to White

3: Automatic

The Edge Count -calculated
value: number of points found
The coordinates of one found
point

(*) for each Point found (EdgeCount_Calculated_value)

Width Tool Results List

Parameters
Logic_Result

ROI_X Coordinate

ROL_Y_Coordinate

ROI_Alpha_Coordinate

Width_Calculated_value
Variation_type_value

Nbr_point_found_value
[X Coordinate, Y Coordinate](*)

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range
The X Coordinate of the Tool's
ROI

The Y Coordinate of the Tool's
ROI

The Alpha Coordinate of the
Tool's ROL.

The Width tool calculated value
The Width variation type found:
0: both

1: White to Black

2: Black to White

3: Automatic

The number of Edges found
The Width found
coordinates

point

(*) for each Point found (Nbr_point_found_value)

Parameter Type
Integer

Integer
Integer
Double

Integer

Integer

[Integer, Integer]

Parameter Type
Integer

Integer

Integer

Double

Integer
Integer

Integer
[Integer, Integer]

Position
1

Position
1
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Position Tool Results List
Parameters

Logic_Result

ROI_X_ Coordinate
ROIL_Y_Coordinate
ROI_Alpha_Coordinate

Variation_type_value

Position_X_Coordinate
Position_Y_Coordinate

Position_Calculated_value

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range

5: NOT OK, no edge found

The X Coordinate of the Tool's
ROI

The Y Coordinate of the Tool's
ROI

The Alpha Coordinate of the
Tool's ROL.

The Position
found:

0: both

1: White to Black
2: Black to White
3: Automatic
The X Coordinate of the Edge
found

The Y Coordinate of the Edge
found

The Position tool
value

variation type

calculated

Pattern Match Tool Results List

Parameters
Logic_Result

SEARCH_AREA_X_Coordinate

SEARCH_AREA _Y_Coordinate

SEARCH_AREA_Alpha_Coordinate

Nbr_found_target

Found_Target_X_Coordinate (*)

Found_Target_Y_Coordinate (*)

Found_Target_Alpha_Coordinate (*)

Found_Target_Score (*)

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range
7: NOT OK, SEARCH AREA
outside image

The X Coordinate of the Tool’s
SEARCH AREA

The Y Coordinate of the Tool’s
SEARCH AREA

The Alpha Coordinate of the
Tool's SEARCH AREA

The number of occurrences
found of the target object.

The X Coordinate of the found
object (Top-Left corner of the
found object ROI).

The Y Coordinate of the found
object (Top-Left corner of the
found object ROI).

The Alpha Coordinate of the
found object.

The match score of the found
object

(*) for each found occurrence of the target object (Nbr_found_target)

Parameter Type

Integer

Integer
Integer
Double

Integer

Integer
Integer

Integer

Parameter Type
Integer

Integer
Integer
Double
Integer

Integer

Integer

Double

Integer

Position

Position
1
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Geometric Pattern Match Tool Results List

Parameters
Logic_Result

SEARCH_AREA_X_Coordinate

SEARCH_AREA _Y_Coordinate

SEARCH_AREA_Alpha_Coordinate

Nbr_found_target

Found_Target_X_Coordinate

Found_target_Y_Coordinate

Found_Target_Alpha_Coordinate

Found_Target_Score

ocv
Parameters

Logic_Result

ROI_X Coordinate
ROL_Y_Coordinate
ROI_Alpha_Coordinate

Match_Score

Binarization_threshold_value

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range
7: NOT OK, SEARCH AREA
outside image

The X Coordinate of the Tool's
SEARCH AREA

The Y Coordinate of the Tool's
SEARCH AREA

The Alpha Coordinate of the
Tool's SEARCH AREA

The number of occurrences
found of the target object.

The X Coordinate of the found
object (Top-Left corner of the
found object ROI).

The Y Coordinate of the found
object (Top-Left corner of the
found object ROI).

The Alpha Coordinate of the
found object.

The match score of the found
object

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range

7: NOT OK, ROI outside image
15: NOT OK, out of memory

The X Coordinate of the Tool's
ROI

The Y Coordinate of the Tool's
ROI

The Alpha Coordinate of the
Tool's ROI.

The resemblance in percentage
between the string found and
target.

The OCV Tool's binarization
threshold.

Parameter Type
Integer

Integer
Integer
Double
Integer

Integer

Integer

Double

Integer

Parameter Type

Integer

Integer
Integer
Double

Integer

Integer

Position
1

Position
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Data Matrix
Parameters Description Parameter Type Position
Logic_Result The general execution result. Integer 1
Possible values are:
0: OK, code found
1: NOT OK, no code found
7: NOT OK, SEARCH AREA outside
image
24: NOT OK, string matching failed
25: NOT OK, quality check failed
26: NOT OK, nbr code found out of
range
ROI_X_Coordinate The X Coordinate of the Tool’s ROI Integer 2
ROI_Y_Coordinate The Y Coordinate of the Tool's ROI Integer 3
ROI_Alpha_Coordinate The Alpha Coordinate of the Tool's | Double 4
ROL.
Nbr_DM_Found The number of decoded symbols in | Integer 5
the ROI.
Decoded_String (*) The decoded symbol contents. String 6
Overall_Quality (*) The Overall Quality value relative to | Integer 7
the decoded symbol.
(*) for each decoded symbol (Nbr_DM_Found)
Data Matrix Locator
Parameters Description Parameter Type Position
Logic_Result The general execution result. Integer 1
Possible values are:
0: OK, code found
1: NOT OK, no code found
7: NOT OK, SEARCH AREA
outside image
24: NOT OK, string matching failed
25: NOT OK, quality check failed
ROI_X Coordinate The X Coordinate of the Tool's ROI | Integer 2
ROL_Y_Coordinate The Y Coordinate of the Tool's ROI | Integer 3
ROI_Alpha_Coordinate The Alpha Coordinate of the Tool's | Double 4
ROI.

Decoded_String The decoded symbol contents. String 5
Overall_Quality The Overall Quality value relative | Integer 6
to the decoded symbol.

Found_Target_X_Coordinate The X Coordinate of the Datamatrix | Integer 7

symbol found (Barycenter of the
found Datamatrix)

Found_Target_Y_Coordinate The Y Coordinate of the Datamatrix | Integer 8
symbol found (Barycenter of the
found Datamatrix)

Found_Target_Alpha_Coordinate | The calculated angle of the | Integer 9
Datamatrix symbol found
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Barcode
Parameters Description Parameter Type Position
Logic_Result The general execution result. Integer 1
Possible values are:
0: OK, code found
1: NOT OK, no code found
7: NOT OK, SEARCH AREA outside image
24: NOT OK, string matching failed
25: NOT OK, quality check failed
26: NOT OK, nbr code found out of range
ROI_X_Coordinate The X Coordinate of the Tool's ROI Integer 2
ROIL_Y_Coordinate The Y Coordinate of the Tool’'s ROI Integer 3
ROI_Alpha_Coordinate The Alpha Coordinate of the Tool’s ROI. Double 4
Nbr_BC_Found The number of decoded symbols in the | Integer 5
ROL.
BC_Code_Type (*) The found symbology code; symbology | Integer 6
codes are listed in the table below.
Decoded_String (*) The decoded symbol contents. String 7
Overall_Quality (*) The Overall Quality value relative to the | Integer 8
decoded symbol. (**)
Character_Count (*) Number of characters read Integer 9
(*) for each decoded symbol (Nbr_BC_Found)
(**) when the quality parameters are not calculated the Overall Quality value is set to 5. (par. 5.4.10)
Barcode Locator
Parameters Description Parameter Position
Type
Logic_Result The general execution result. Integer 1
Possible values are:
0: OK, code found
1: NOT OK, no code found
7: NOT OK, SEARCH AREA outside
image
24: NOT OK, string matching failed
25: NOT OK, quality check failed
ROI_X_Coordinate The X Coordinate of the Tool’s ROI Integer 2
ROL_Y_Coordinate The Y Coordinate of the Tool’'s ROI Integer 3
ROI_Alpha_Coordinate The Alpha Coordinate of the Tool’s ROI. Double 4
BC_Code_Type The found symbology code; symbology ' Integer 5
codes are listed in the table below.
Decoded_String The decoded symbol contents. String 6
Overall_Quality The Overall Quality value relative to the | Integer 7
decoded symbol. (*)
Character_Count Number of characters read Integer 8
Found_Target_X_Coordinate The X Coordinate of the Barcode symbol | Integer 9
found (Barycenter of the found Barcode)
Found_Target_Y_Coordinate The Y Coordinate of the Barcode symbol | Integer 10
found (Barycenter of the found Barcode)
Found_Target_Alpha_Coordinate | The calculated angle of the Barcode | Integer 11

symbol found

(*) when the quality parameters are not calculated the Overall Quality value is set to 5. (par. 5.3.8)
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Barcode Symbology Conversion Table

BC_Code_Type
1
9906
9910
9912
5

6

7
9924
9950
9946
9902
12
13

Symbology
Code 128

Code 39
Codabar

Interleaved 2 of 5

EAN 13
EAN 8
UPC-E
Postnet

IMB
Pharmacode
PDF 417
UPC-A
GS1-128

360° Contour Match / 360° Contour Counter / 360° Defect Finder Tool Results List

Parameters

Logic_Result

ROI_X_Coordinate
ROI_Y_Coordinate
ROI_Alpha_Coordinate
Nbr_found_target

Found_Target X _ Coordinate (*)

Found_target_Y_Coordinate (*)

Found_Target_Alpha_Coordinate (*)
Found_Target_Score (*)
Capture_Point_X_Coordinate(*)

Capture_Point_Y_Coordinate(*)

Description

The general execution result.
Possible values are:

0: OK, value in range

1: NOT OK, value out of range
7: NOT OK, SEARCH AREA
outside image

The X Coordinate of the Tool’s
ROI

The Y Coordinate of the Tool's
ROI

The Alpha Coordinate of the
Tool’s ROL.

The number of occurrences
found of the target object.

The X Coordinate of the found
object (Barycenter of the found
object ROI).

The Y Coordinate of the found
object (Barycenter of the found
object ROI).

The Alpha Coordinate of the
found object.

The match score of the found
object

X coordinate of the acquisition
point of the object found

Y coordinate of the acquisition
point of the object found

(*) for each decoded object (Nbr_found_target)

9.3.4

Parameter Type Position
Integer 1
Integer 2
Integer 3
Double 4
Integer 5
Integer 6
Integer 7
Double 8
Integer 9
Integer 10
Integer 11

Inspection Results Message Configuration Through DataVS2 GUI

The DataVS2 GUI interface allows to configure the format of the result string returned by the
sensor after receiving the GETSTRINGRESULTS command, when the Synchronous
transmission mode is set or at the end of each inspection in the Asynchronous mode.
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To configure the result string format you have to go into the Expert section of the Output
Panel, STEP2 (par. 4.3.4), and select (check) the boxes corresponding to the parameters to
be read in the result string. The result string will always contain only the parameters selected
for the current inspection in the order described in the Position column in the previous tables.

9.4 COMMANDS DESCRIPTION

The sensor programming model supports the following operating status:
e RUN: in this status the sensor is working in the sensor mode, acquiring and
processing images according to the currently running Inspection setting.
e LIVE: in this status the sensor is working in the acquisition mode, acquiring images
on request of the client and executing commands to set up the sensor. In the LIVE
STATUS the sensor does not perform any Inspection.

Power Off

In the following tables you will find a description for each command available.

Run

sensor in order to perform the requested operation. If the sensor STATUS
doesn’t corresponds to the legal one, an error message will be returned as a
response to the command request. To change the sensor current s