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1 About this document

1.1 Information on the operating instructions

These operating instructions provide important information on how to use products
from SICK AG. Prerequisites for safe work are:

O Compliance with all safety notes and handling instructions supplied.
O Compliance with local work safety regulations and general safety regulations for

product applications .

The operating instructions are intended to be used by qualified personnel.

NOTE
Read these operating instructions carefully before starting any work, in order to familiar-
ize yourself with the product and its function.

The instructions constitute an integral part of the product and must be accessible to
staff at all times.

These operating instructions do not provide information on operating the machine
or system in which the product is integrated. For information about this, refer to the
operating instructions of the specific machine.

1.2 Explanation of symbols

Warnings and important information in this document are labeled with symbols. The
warnings are introduced by signal words that indicate the extent of the danger. These
warnings must be observed at all times and care must be taken to avoid accidents,
personal injury, and material damage.

DANGER
… indicates a situation of imminent danger, which will lead to a fatality or serious injuries
if not prevented.

WARNING
… indicates a potentially dangerous situation, which may lead to a fatality or serious
injuries if not prevented.

CAUTION
… indicates a potentially dangerous situation, which may lead to minor/slight injuries if
not prevented.

NOTICE
… indicates a potentially harmful situation, which may lead to material damage if not
prevented.

NOTE
… highlights useful tips and recommendations as well as information for efficient and
trouble-free operation.

1.3 Further information

More information can be found on the product page.

ABOUT THIS DOCUMENT 1
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The product page can be accessed via the SICK Product ID: pid.sick.com/{P/N}/{S/N}

{P/N} corresponds to the part number of the product, see type label.

{S/N} corresponds to the serial number of the product, see type label (if indicated).

The following information is available depending on the product:
O Data sheets
O This document in all available language versions
O CAD files and dimensional drawings
O Certificates (e.g., declaration of conformity)
O Other publications
O Software
O Accessories

1 ABOUT THIS DOCUMENT
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2 Safety information

2.1 Intended use

SICK Nova 2D is a SensorApp for the InspectorP6xx and Inspector8xx families of 2D
cameras and for the SIM2x00 in combination with picoCam2 or midiCam2 cameras.
SICK Nova 2D is the common name for two similar SensorApps used on InspectorP6xx,
Inspector8xx and SIM2x00.

The SensorApp enables vision-based quality inspection by applying embedded image
analysis tools to images acquired by the camera. The results are sent to a control
system via external interfaces. Different licenses makes different toolsets available for
productive use.

2.2 Limitation of liability

Relevant standards and regulations, the latest technological developments, and our
many years of knowledge and experience have all been taken into account when
compiling the data and information contained in these operating instructions. The man-
ufacturer accepts no liability for damage caused by:

O Non-adherence to the product documentation (e.g., operating instructions)
O Incorrect use
O Use of untrained staff
O Unauthorized conversions or repair
O Technical modifications
O Use of unauthorized spare parts, consumables, and accessories

2.3 Modifications and conversions

NOTICE
Modifications and conversions to the device may result in unforeseeable dangers.

Interrupting or modifying the device or SICK software will invalidate any warranty claims
against SICK AG. This applies in particular to opening the housing, even as part of
mounting and electrical installation.

2.4 Cybersecurity

Overview

To protect against cybersecurity threats, the operator must have a comprehensive
cybersecurity concept, which must be continuously monitored and maintained. A suita-
ble concept consists of organizational, technical, procedural, electronic, and physical
levels of defense and considers suitable measures for different types of risks. The
measures implemented in this product can only support protection against cybersecur-
ity threats if the product is used as part of such a concept.

You will find further information at www.sick.com/psirt, e.g.:
O General information on cybersecurity
O Contact option for reporting vulnerabilities
O Information on known vulnerabilities (security advisories)

SAFETY INFORMATION 2
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Device capabilities and recommended use

As the device typically uses network communication extensively, please note the fol-
lowing when designing a cybersecurity concept for the system this device shall be part
of:

O When correctly configured, the SICK Nova 2D SensorApp offers basic authenti-
cation for the GUI to prevent unintentional or accidental misuse. However, the
underlying browser-to-device communication is not authenticated.

O All communication (images, configuration, logs) between the device and network
devices (e.g. a computer used for configuration), should be assumed to be unen-
crypted unless otherwise specified.

O It is recommended to disable the Crown Web API and/or App Management inter-
face for devices in productive use. For more information read the articles "Disa-
bling App management for InspectorP61x/InspectorP62x" and "Disabling Crown
Web API for InspectorP61x/InspectorP62x", support.sick.com.

O It is recommended to only connect the device to private isolated networks. At
all points where there is a physical connection to external, possibly untrusted
networks, it is strongly recommended to block all network traffic to and from the
device using a firewall.

O It is recommended to always use the latest software to ensure that the latest
security patches are applied.

O A user who develops custom software running on the device (i.e. development
in SICK AppSpace) is responsible for the security of the developed solution. For
example, the web-based CROWN interface does not offer any authentication, and
should be disabled when possible for increased security. For more information,
see the SICK AppSpace Security Concepts document: support.sick.com/sick-
knowledgebase/article/?code=KA-06642.

2 SAFETY INFORMATION
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3 Product description

3.1 Overview

The SICK Nova 2D SensorApp is configured through a web-based graphical user inter-
face, which contains a selection of software tools for image analysis, result output, and
communication. The SensorApp is available for both InspectorP6xx, Inspector8xx1) and
SIM2x002). The tools are listed and described in System settings and Job settings.

Quality Inspection toolset

The Quality Inspection toolset uses vision-based quality inspection to
ensure that produced items have the exact qualities required regarding
presence and measurements of details.

Intelligent Inspection toolset

The deep learning-powered Intelligent Inspection toolset enables pow-
erful anomaly detection and object classification that is not possible
with rule-based machine vision. The combination of an example-based
approach with on-device training and user-friendly interface paves the way
for simplified solution development.

The anomaly detection and classification tools ensure that inspected items fulfill
required quality and sorting demands, which help to improve yield, reduce waste and
increase customer satisfaction. In addition, all traditional rule-based machine vision
software tools from Quality Inspection toolset are included.

3.2 Licenses

3.2.1 Available licenses

The Quality Inspection License is pre-activated on the InspectorP6xx and Inspector8xx
devices (not possible to relocate to other device). The Intelligent Inspection Upgrade
License (possible to relocate) can be purchased separately to productively use the
complete set of tools.

The licenses can be purchased separately for use with picoCam2 and midiCam2 on a
SIM2x00, and all are possible to relocate to other device. SIM2x00 with pre-installed
SensorApp and pre-activated license is available for purchase. There is a link to where
a license is available for purchase, right next to the download button for the SensorApp
on SICK AppPool, apppool.cloud.sick.com.

Further topics

O Tools included with an Inspector
O Tools included with a picoCam2 or midiCam2 on a SIM2x00

3.2.1.1 Tools included with an Inspector

Tools Quality Inspection Intelligent Inspection

AI Anomaly Detection 2-hour trial period ✓
AI Anomaly Detection (dStudio) 2-hour trial period ✓
AI Blob Finder (dStudio) 2-hour trial period ✓
AI Classification 2-hour trial period ✓
AI Classification (dStudio) 2-hour trial period ✓
AI Object Detection 2-hour trial period ✓

1) Nova Inspector.sapk
2) Nova picomidicam2.sapk

PRODUCT DESCRIPTION 3
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Tools Quality Inspection Intelligent Inspection

AI Object Detection (dStudio) 2-hour trial period ✓
AI Circular OCR Pretrained ✓ ✓
AI OCR Pretrained ✓ ✓
Angle ✓ ✓
Bead ✓ ✓
Blob Finder ✓ ✓
Blob Finder Color 1) ✓ ✓
Blob Locator ✓ ✓
Blob Locator Color 1) ✓ ✓
1D Code DPM ✓ ✓
2D Code DPM ✓ ✓
Circle Fitter ✓ ✓
Code Reader ✓ ✓
Color Classification 1) ✓ ✓
Distance ✓ ✓
Edge Counter Circular ✓ ✓
Edge Counter Linear ✓ ✓
Edge Pixel Counter ✓ ✓
Ellipse Fitter ✓ ✓
Feature Locator ✓ ✓
Flow Counter ✓ ✓
Line ✓ ✓
Line Fitter ✓ ✓
Morphology Filter ✓ ✓
Multi Code Reader ✓ ✓
Noise Reduction Filter ✓ ✓
Object Locator ✓ ✓
OCR ✓ ✓
Pattern Locator ✓ ✓
Pixel Counter ✓ ✓
Pixel Counter Color 1) ✓ ✓
Point ✓ ✓
Position Verifier ✓ ✓
Region ✓ ✓

1) Color tools require vision sensor with color imager.

In addition to the tools that are included for a specific license, the SICK Nova 2D Sen-
sorApp supports the creation and import of additional tools. For a description of how to
import a tool through SICK AppManager, see "Installing tools", page 30. A tutorial for
tool development is available from the SICK Support Portal, support.sick.com.

3.2.1.2 Tools included with a picoCam2 or midiCam2 on a SIM2x00

Tools Quality Inspection Intelligent Inspection

AI Anomaly Detection 2-hour trial period ✓
AI Anomaly Detection (dStudio) 2-hour trial period ✓
AI Blob Finder (dStudio) 2-hour trial period ✓
AI Classification 2-hour trial period ✓
AI Classification (dStudio) 2-hour trial period ✓
AI Object Detection 2-hour trial period ✓
AI Object Detection (dStudio) 2-hour trial period ✓
AI Circular OCR Pretrained ✓ ✓

3 PRODUCT DESCRIPTION
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Tools Quality Inspection Intelligent Inspection

AI OCR Pretrained ✓ ✓
Angle ✓ ✓
Bead ✓ ✓
Blob Finder ✓ ✓
Blob Finder Color 1) ✓ ✓
Blob Locator ✓ ✓
Blob Locator Color 1) ✓ ✓
1D Code DPM ✓ ✓
2D Code DPM ✓ ✓
Circle Fitter ✓ ✓
Color Classification 1) ✓ ✓
Distance ✓ ✓
Edge Pixel Counter ✓ ✓
Ellipse Fitter ✓ ✓
Feature Locator ✓ ✓
Flow Counter ✓ ✓
Line ✓ ✓
Line Fitter ✓ ✓
Morphology Filter ✓ ✓
Noise Reduction Filter ✓ ✓
Object Locator ✓ ✓
OCR ✓ ✓
Pattern Locator ✓ ✓
Pixel Counter ✓ ✓
Pixel Counter Color 1) ✓ ✓
Point ✓ ✓
Position Verifier ✓ ✓
Region ✓ ✓

1) Color tools require vision sensor with color imager.

In addition to the tools that are included for a specific license, the SICK Nova 2D Sen-
sorApp supports the creation and import of additional tools. For a description of how
to import a tool through SICK AppManager, see "Installing tools", page 30. A tutorial for
tool development is available from the SICK Support Portal, support.sick.com.

3.3 System requirements

Minimum system requirements

O Operating system: Windows 10 or Windows 11 (64-bit)
O Processor: Dual core Intel Core i5 or AMD Ryzen CPU
O Memory: 8 GB of RAM
O Storage: 1 GB free disk space
O Graphics: Integrated graphics card with OpenGL 2.0 and DirectX 11 support (Intel

HD Graphics 4000 or better)
O Screen resolution: 1280x720 or higher
O Network: Gigabit Ethernet

Supported web browsers

O Google Chrome (version 131 or later)
O Microsoft Edge (version 131 or later)

PRODUCT DESCRIPTION 3
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Hardware

The following devices support the use of SICK Nova 2D SensorApp. A trial period of
2-hours per reboot is enabled for the Intelligent Inspection toolset when installing the
SICK Nova 2D SensorApp without a license activated.

O InspectorP61x
O InspectorP62x
O Inspector83x
O Inspector85x
O SIM2000
O SIM2500
O SICK AppStudio Emulator (full featured)1)

O SICK AppEngine (as emulator)1)

1) Cannot be used for all tools.

Software

A computer running the SICK AppManager software is required for the following
actions:

O Installing and updating a SensorApp on a device.
O Starting, stopping, and deleting installed SensorApps.
O Reading and changing the device’s IP address.
O Installing firmware updates.

Download SICK AppManager from www.sick.com/SICK_AppManager.

Additional software
O The web-based dStudio software (https://dstudio.cloud.sick.com/) is required

for acquiring a trained neural network to be used for the dStudio-based image
classification and object detection.

O The SICK AppStudio (www.sick.com/SICK_AppStudio) is required for custom tool
development.

O The SICK AppEngine (www.sick.com/SICK_AppEngine) can be used as an emu-
lator.

Firmware

For information about the firmware see the release notes for the respective version of
the SensorApp. The supported firmware version is available via the SICK Support Portal,
support.sick.com. Make a search for the firmware for your product.

Further topics

O License handling

3 PRODUCT DESCRIPTION
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4 Getting started

NOTE
Before using the product in a production environment, the complete operating instruc-
tions must have been read and understood.

4.1 Connecting the Inspector

For an overview of the electrical connections for the installation, see the respective
Operating Instructions for the devices. The photoelectric sensor, external illumination,
and connection module are optional accessories.

NOTE
Preset IP addresses of the Ethernet interfaces:

O Ethernet (default): 192.168.0.1
O USB-C: 169.254.0.1

When using USB-C, you can usually access the device at 169.254.0.1 without any config-
uration.

InspectorP6xx

Figure 1: Connecting an InspectorP6xx device

1 Device

2 Ethernet cable

3 Power I/O cable

4 Computer with Gigabit Ethernet interface

5 Voltage supply 24 V DC

6 Connection module, i.e. CDB650

7 External illumination

8 Photoelectric sensor

GETTING STARTED 4
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Inspector83x, Inspector85x

NOTE
The USB interface is recommended for easy setup and used for test, demo, and com-
missioning. The Gigabit Ethernet must be used for any permanent installation.

Figure 2: Connecting an Inspector83x or Inspector85x device

1 Ethernet or USB-C cable

2 Power I/O cable

3 Computer with Gigabit Ethernet interface

4 Voltage supply 24 V DC

5 Connection module, i.e. CDB650

6 External illumination

7 Photoelectric sensor

4.2 Connecting camera and SIM

For an overview of the electrical connections for the installation, see the respective
Operating Instructions for the devices.

NOTE
Preset IP addresses of the Ethernet interfaces:

O Ethernet 1: 192.168.0.1
O Ethernet 2: 192.168.1.1
O Ethernet 3: 192.168.2.1
O Ethernet 4: 192.168.3.1

4 GETTING STARTED
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Figure 3: Connecting a camera and SIM2x00

1 Voltage supply 24 V DC

2 Illumination

3 Photoelectric sensor

4 Computer with Gigabit Ethernet interface

WARNING
If the camera is connected to both an S connector and an Ethernet connector, do not
enable power on both connectors. The camera can be damaged.

GETTING STARTED 4
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5 Installation

By default, the SICK Nova 2D SensorApp is pre-installed on the InspectorP6xx3) devices.
The Quality Inspection License is pre-activated and not possible to relocate to another
device.

The SICK Nova 2D SensorApp for Inspector8xx3) and SIM2x004) are available for down-
load and installation via SICK AppPool (http://apppool.cloud.sick.com/). Both Inspec-
tor8xx and SIM2x00 can also be purchased with SICK Nova 2D SensorApp pre-installed
and selected toolset license pre-activated.

The Intelligent Inspection toolset is available by purchase and activation of license. For
more information about the available licenses, see "Licenses", page 9.

O To run a pre-installed SensorApp, proceed to "User interface", page 32 for instruc-
tions on how to open the user interface.

O To install or update the SensorApp on a device, follow the instructions in "Installing
or updating the SensorApp on a device", page 19.

O To start, stop or delete an installed SensorApp, use SICK AppManager (see "SICK
AppManager", page 29).

O To install additional tools, see "Installing tools", page 30.

5.1 Setting up the Ethernet network

The Ethernet network must be correctly set up, in order for the computer and device
to communicate. The Ethernet network can be a factory or office network, or consist of
only the computer and the device.

NOTE
Both the computer and the device must be set up for communication on the same
network.

In this example, we connect the device directly to a Windows computer. The network
consists of the computer, the device, and the Ethernet cable between them. Set the
IP address and the Subnet mask so that each device has a unique IP address. The IP
address must still be similar enough to belong to the same network.

5.1.1 Setting an IP address on the computer

If you have more than one Ethernet port, try to disconnect and reconnect the Ethernet
cable between the device and computer. You can then identify which connection to
adapt.

3) Nova Inspector.sapk
4) Nova picomidicam2.sapk

5 INSTALLATION
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NOTE
You need to be authorized to change the computer settings.

1. Open the Network and Sharing Center on the computer.
2. Click on the link for the appropriate Connection.
3. Click on Properties.

4. Select Internet Protocol Version 4 (TCP/IPv4) in the list, and click on Properties.

5. A DHCP-server automatically assigns IP addresses to recognized devices on the
network. We have to manually assign an IP address and a Subnet mask to the
computer, since there is no DHCP-server.
Set the Subnet mask. The subnet mask decides the size of the network.

INSTALLATION 5
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Each position in the subnet mask controls how many possible options that position
can have in the corresponding IP address. However, a large number means fewer
options and a small number means many possible options. The corresponding
formula is:

Number of options = 256 – x

255 in a position means that there is only one possible option for that position
in the IP-address. 0 means that you have all 256 possible options from 0 to 255
available for that position of the IP-address. 255.255.255.0 is sometimes called a
C-network, and is the most commonly used network type. A C-network can, at the
most, host 256 devices on the same network.

6. Set the IP address. Use the same IP address as the device for the first three
sections. The last section in the IP address must be different.
In this example, we only have two devices to address. It does not matter what
numbers you pick, as long as they all are smaller than 256.

7. Click OK and Close to complete the settings.

NOTE
If you use the same Ethernet port on your computer for connecting to your home,
factory, or office network you have to remember to change back to your original settings
in order for that to work when you are done connecting to the device. For that reason, it
is usually a good idea to pick IP addresses that are compatible with that network in case
you forget.

5.1.2 Setting an IP address on the device

Use the SICK AppManager to find connected devices on the local network, and change
the settings on your device. If your device is powered up and connected to the com-
puter when you start SICK AppManager, the device will show up as one or two lines in
the Device search tab.

1. Open the SICK AppManager on the computer.
2. Select the line representing the desired device.

5 INSTALLATION
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3. Click on Edit IP Address.
4. Set the Netmask. Enter the same subnet mask as the computer has.
5. Set the IP. Use the same IP address as the computer for the first three sections.

The last section in the IP address must be different.
6. Click OK.

5.2 Installing or updating the SensorApp on a device

The latest version of the SICK Nova 2D SensorApp file (.sapk) is available
from SICK AppPool (http://apppool.cloud.sick.com/). The use of SICK
AppPool requires a SICK ID, which can be obtained at the login page at the
link above.

If the computer has Internet access when connected to the device, the SensorApp can
be downloaded and installed directly from SICK AppPool using SICK AppManager. If the
computer does not have Internet access when connected to the device, the SensorApp
must be downloaded to the computer prior to the installation. See figure 4.

INSTALLATION 5
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Figure 4: Online and offline solutions for installing a SensorApp via SICK AppManager

1 Online solution: Download and install the SensorApp directly from SICK AppPool using
SICK AppManager

2 Offline solution: Download the SensorApp from apppool.cloud.sick.com to the computer
prior to the installation

NOTE
Before starting the installation, make sure that the network communication settings on
the computer are correctly set up:

O The computer must be on the same network as the device.
O The computer must not use the same IP address as the device.

For more information, see "Setting up the Ethernet network", page 16.

NOTE
When upgrading or downgrading SICK Nova 2D SensorApp, the associated configura-
tion file is deleted.

To re-use the existing configuration file, export it before the upgrade or downgrade and
re-import it after.

To install the SICK Nova 2D SensorApp using SICK AppManager:
1. Connect the device to the computer via Ethernet.
2. On the computer, open SICK AppManager.
3. Under the Device Search tab in SICK AppManager, click Search to search for

available devices on the network.
4. In the list of available devices, select the device where you want to install the

SensorApp.

5 INSTALLATION
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5. If the device tab (lower left pane) contains any active applications, right-click the
applications and delete them.

6. To download and install the SensorApp directly from SICK AppPool:
a) Click Login to SICK ID (below the Utils menu in SICK AppManager) to log in

to SICK AppPool.
b) Click the AppPool tab.
c) Select the correct SensorApp in the list of available SensorApps.
d) Click Download and install to download the SensorApp to the computer and

install it on the device.
Or:
To install a downloaded SensorApp (.sapk file) from the computer to the device:
a) Click the Local Packages tab in SICK AppManager.
b) Drag and drop the SensorApp into the file list.
c) Click Install to install the SensorApp on the device.

m The SensorApp is now installed and running on the device.
7. To open the user interface, open a web browser window and type the IP address of

the device.

To downgrade the SICK Nova 2D SensorApp:
O To re-use the existing configuration file, export it before the downgrade.
O Keep track of installed plug-ins as they will be deleted when downgrading.
O Delete active applications.
O Downgrade by installing the desired .sapk file and re-import the configuration file.

5.2.1 Installing the .sapk file using SICK AppManager

Install the downloaded .sapk using SICK AppManager. More information about SICK
AppManager can be found via SICK Support Portal (support.sick.com).

1. Drag-and-drop the .sapk file from Windows File Explorer to the Local Packages
section.

NOTE
If there are files listed in the App data tab, delete them prior to commencing the
installation.

2. Click Install to start the installation.
3. Enter Userlevel and Password.
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The standard password for Userlevel: Service, is servicelevel. However, each
package can be built with a different password. If you are installing a beta release,
ask the provider for the Userlevel and Password.

4. Click Login.
5. Connect to the device using a web browser. Enter the IP address in the URL-field to

load the user interface through SOPASair.
If the SensorApp you installed requires a license, see "Activating a license using
LicenseManager", page 22.

5.3 Activating a license using LicenseManager

Use the LicenseManager to activate a license. When the license is active, the tools
included in the license are enabled. Open the System tab and select Licensing, see
"License handling", page 174.

The LicenseManager can be used in two ways:

O Direct license transfer, see "Direct license transfer", page 22
O File-based license transfer, see "File-based license transfer", page 24

The direct license transfer requires an internet connection while connected to the
device. If no internet connection is available while connected to the device, use the
file-based license transfer.

5.3.1 Direct license transfer

If the computer has internet access when connected to the device, the license can be
activated directly from the LicenseManager.

1. Select Yes, for direct license transfer and click Next.
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2. Enter the ticket ID you received via e-mail when purchasing the license.

3. Click Next, when the checkmark indicates a valid ticket ID.
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4. Close the wizard.
m The license is now activated on the device.
5. To open the user interface, open a web browser window and type the IP address of

the device.

5.3.2 File-based license transfer

If the computer does not have internet access when connected to the device, the
license can be activated using the file-based transfer. The LicenseManager will guide
you through the installation and activation process on your device.
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NOTE
The license can also be reused on a different hardware device. To reuse a license, move
the license from the device and upload a receipt to the cloud. The license is then possi-
ble to use on the new device. This procedure is also handled in the LicenseManager.

1. Click Save License Request File (context). A software license is carried onto the
device in a "bucket", which is downloaded from the device to the computer. This
bucket file has a filename ending with .WibuCmRaC.

2. Save the license request file in a folder on the computer.

3. Click Next when the license request file is downloaded.
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4. Make sure that the computer has internet access. Open a web browser and enter
https://license.sick.com/.

5. Enter the ticket ID purchased from SICK.com or reused from another device.
6. Click Next to see available licenses. Click Continue License Transfer.
7. Select the license to use. Click Activate Licenses.

8. The license needs to be connected to the device you want to use it on. Click the
SICK Sensor/SIM logo.
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9. Select Choose File and point out the previously downloaded bucket file. A second
file, similar to the original bucket file, is created. This bucket file has a filename
ending with .WibuCmRaU. The file can be seen as a filled bucket, holding the
license inside.

10. Save the file to the same folder as the previous bucket file.
11. Make sure that the device is connected and return to LicenseManager.
12. Click Choose & install the License Update File (update) and select the filled

bucket file. Click Open.
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13. The file .WibuCmRaU is now installed on the device. Click Next to proceed with the
final steps.

14. Upload a receipt file to SICK License Server to finalize the license activation. Click
Save Receipt File and save the receipt to a new bucket-file. Place the file in the
same folder as the previous bucket files.

5 INSTALLATION

28 SICK Nova 2D 8025687/1X0R/2026-06 | SICK
SUBJECT TO CHANGE WITHOUT NOTICE



15. Make sure that the computer has internet access. Open a web browser and enter
https://license.sick.com/.

16. Select Choose File and point out the bucket-file with the receipt, to confirm the
license transfer. Click Upload Receipt Now to complete the license process.

m The license is now activated on the device.
17. To open the user interface, make sure that the computer and device are con-

nected. Open a web browser window and type the IP address of the device.

5.4 SICK AppManager

A computer running the SICK AppManager software is required for the following
actions:

O Installing and updating a SensorApp on a device.
O Starting, stopping, and deleting installed SensorApps.
O Reading and changing the device’s IP address.
O Installing firmware updates.

Download SICK AppManager from www.sick.com/SICK_AppManager.
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5.5 SICK AppEngine

The SICK AppEngine computer software is supported to run as an emulator and is
downloaded via login on www.sick.com/SICK_AppEngine.

SICK AppEngine can be used for non-production environments, off-line configuration,
or testing purposes.

Install SICK AppEngine
1. Download the SICK AppEngine installer file.
2. Follow the steps in the installer dialog.
3. Open SICK AppEngine, which will automatically start running in demo mode.

A complete installation guide and download can be found via SICK Support Portal
(support.sick.com).

NOTE
SICK AppEngine will run for 120 minutes in a demo mode with full functionality and will
shut down afterward automatically. The demo mode can be used without applying a
license.

Start SICK AppManager and use the SICK AppEngine emulator to run SICK Nova 2D.

5.6 Installing tools

In addition to the tools that are included in the SensorApp by default, custom tools can
be installed and integrated in the SensorApp. Tools are installed as .sapk files using
SICK AppManager. Each file may contain one or more tools.

NOTE
The use of additional tools requires that both the SensorApp and the tool are present on
the device.
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Follow the steps below to install tools using SICK AppManager. The device must be
connected to the computer via Ethernet.

1. In the SensorApp web user interface, click Save Permanently to avoid losing any
data during the tool installation process.

2. On the computer, open SICK AppManager and click Scan to browse for available
devices.

3. In the list of available devices, select the device where the SensorApp is installed.
4. To download and install a tool directly from SICK AppPool:

a) Click Login to SICK ID (below the Utils menu in SICK AppManager) to log in
to SICK AppPool.

b) Click the AppPool tab.
c) Select the correct tool in the list of available toolsets.
d) Click Download and install to download the tool to the computer and install

it on the device.
Or:
To install a downloaded tool (.sapk file) from the computer to the device:
a) Click the Local Packages tab in SICK AppManager.
b) Drag and drop the tool into the file list.
c) Click Install to install the tool on the device.

m The tool is now installed and running on the device.
5. When the tool installation is complete, reload the web browser to view the installed

tool in the user interface.
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6 Operation

6.1 User interface

Opening the user interface

1. Open a web browser window.
2. Type the IP address of the device.

The default IP address for the device is 192.168.0.1.

NOTE
If you do not remember the device IP address, SICK AppManager will help you find it.
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Overview of the user interface
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Figure 5: User interface overview

1 Tool categories with tool boxes and tool tree

2 Job list

3 Navigation item

4 Image source selection

5 Image viewer

6 Header information

7 Mode selection

8 Overall result, cycle time and issues list

9 Login and logout options

ß Save permanent

à Import and export options, file explorer, language selection

á Tool pane

â Tool help

ã Footer information

ä Image controls

The footer shows information about the current setup, such as:

O Which toolset is active, i.e. Presence Inspection, Quality Inspection, or Intelligent
Inspection.

O The connected device.
O The current User level.

6.1.1 Top menu items

The top menu in Nova applies actions to the entire software. You can, for example,
select which language you want to use in the software.
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Further topics

O Configure mode

6.1.1.1 Reset to application defaults

Resetting the Nova configuration to the default settings also gives the possibility to
reset permission settings. The option Application configuration is mandatory.

Resetting to application defaults will:
O Remove all jobs. An empty job is created.
O Keep the device IP address.
O Keep system settings for Fieldbus.

NOTE
Permissions can only be selected if the user is logged on as service user level.

6.1.1.2 File explorer

The file explorer provides easy access to images stored on the device.

6.1.2 Tool tree

The toolset concept is based on a tool tree structure, which contains defined categories
and associated tools. A configuration contains one tool tree for the system level and an
additional tool tree for each created job.
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The user adapts each tool tree to the application of interest by adding tool instances to
the different categories.

Figure 6: Example of a job tool tree with added tool instances

1 Categories

2 Show or hide tool tree

3 Added tool instances

4 Open tool box, add tool

Adding and removing tool instances

To add a tool instance to a tool tree:
1. Click the plus sign for a category in the tool tree to display its associated tools. The

Analysis tools are divided in sub-categories.
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2. Create a new instance of the tool, using one of the following options:
a) Click a tool icon to create a new instance of the tool to the selected category

or linked to the selected tool.
b) Click and drag a tool icon to the correct category or linked to the correct

tool in the tool tree to create a new instance of the tool. Possible and correct
drops are indicated with gray underline. Selected drop is indicated with green
highlight.

To remove a tool instance from a tool tree:
1. Hover the mouse over the tool and click the trash bin to delete.

2. In the dialog box that appears, click Delete to confirm deletion.

NOTE
Deleting a parent tool will also remove all of its child tools.

Editing the tool settings

Click a tool instance in the tool tree to display its tool pane, which contains all the
available settings and result parameters. For more information about the settings and
result parameters, click the tool help (Help button) in the tool pane.

Further topics

O Job settings
O System settings

6.1.2.1 Add tool for each item

When a tool is added as a child, the tool runs on each object the parent tool finds. Use
the option Add tool for each item to show a filtered tool menu with the tools possible to
select.

Figure 7: Add tool for each item the parent tool finds

The tool produces a list result, which is visible in the result panel. It is possible to select
which result index to show in the threshold controls.
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Figure 8: Results for each item the parent tool finds

6.1.2.2 Beta and preview symbols

Tools and features can be marked as Beta or Preview in the software.

Beta tools and features

Beta represents tools/features for evaluation and testing, not for productive use.

O Used to get early feedback and enable field test of new functionality
O Not guaranteed to be fully compatible with the final version
O Not guaranteed to have the same functionality/scope as the final version
O Not subject to the same level of quality assurance as a final version
O Not recommended to use in automated production
O Considered obsolete when the final release is available, and will no longer be

supported

Preview tools and features

Preview represents tools/features which might change or be removed in the future, but
is allowed for productive use.

O Used to get feedback and enable field test of new functionality
O Subject to the same level of quality assurance as a final version can be used in

automated production
O Not guaranteed to be fully compatible with the final version
O Not guaranteed to have the same functionality/scope as the final version

NOTE
Beta and preview tools/features do not guarantee backwards compatibility between
SICK Nova versions.
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6.1.3 Monitoring results and cycle times

Click the overall result in the header information to view the results in detail. The view
shows a result history that is populated when the application is in Run mode.

Result history

The result graph displays the latest overall result failures that have been recorded. The
graph only shows the latest 100 fails. Fails that happened close together in time, are
clustered in the graph.

The pass/fail graph shows the ratio between overall result passes and failures. The
green bar represents the amount of passes. The red bar represents the amount of fails.

Use the button Reset results to clear the result history. Use the button Export results
to download a file with all information about the latest recording fails and overarching
statistics.

Cycle times

The cycle times graph shows the latest recorded cycle times. Below the graph the
current, peak and average cycle times are shown.

Use the button Reset stats to clear all cycle time statistics.

6.1.4 Monitoring CPU and memory usage

Click the IP address in the footer information to view the CPU and memory usage in
detail.
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6.1.5 Image source

Use the image source selection buttons on the Jobs page to select an image source
for the configuration. Each option has a set of associated controls, which are displayed
below the image viewer.

NOTE
The selected image source is only used during the configuration. In Run mode, the
analysis is based on live images.

Live image

Set up the configuration based on live images. The Live option is suitable
for configuring in the real inspection environment.

NOTE
The Live option is not available when using the SICK AppStudio Emulator or SICK
AppEngine. 5)

Table 1: Controls available for live images

Control Name Function

Free running Acquire images continuously.

Run as configured Acquire images based on the current configuration set-
tings.

Stop Stop the image acquisition.

Trigger Acquire one single image (trigger an image acquisition by
clicking the button).

Download current image Export the displayed image to a local file on the com-
puter. The saved images are in a format that can be used
with playback. The images do not contain result overlays
and they are unaffected by image view zoom.

5) The Live option is available if working with the Ruler3000 IPC package.
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Control Name Function

Update reference Set the currently displayed image as the reference image.
The currently stored reference image is overwritten.

Playback image

Set up the configuration based on recorded images stored on the device,
or images stored on computer when using SICK AppEngine as emulator.

Table 2: Controls for playback images

Control Name Function

Play Display and loop through the images in the target folder.

Pause Pause the playback.

First image Go to the first image in the series.

Next image Step to the next image in the series.

Download current image Export the displayed image to a local file on the com-
puter. The saved images are in a format that can be used
with playback. The images do not contain result overlays
and they are unaffected by image view zoom.

Settings Cycle images (On/Off)
Image folder: The folder where the recorded images are
stored. The folder must be a public folder on the device
or a folder on an SD card. Examples:
/public/myDirectory
/sdcard/0/myDirectory
If using SICK AppEngine as emulator, specify a folder
where your images are stored. Example:
C:\myDirectory

Update reference Set the currently displayed image as the reference image.
The currently stored reference image is overwritten.

Reference image

Set up the configuration based on a saved reference image. This option
is suitable if there is one particular image that you want to use for the
configuration.

O The reference image is job-specific and must be defined for each job.
O To save a reference image, click Update reference (available for the Live and

Playback options).
O A reference image is required for setting the region of interest for the Object

Locator tool.

Table 3: Controls for the reference image

Control Name Function

Reset view Reset the image wiew.

Open in fullscreen Open the image viewer in fullscreen mode.

Exit fullscreen Exit fullscreen mode and return to image viewer.
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6.1.6 Image handling controls

Use the image handling controls to scale, move and rotate the image in the viewer. Use
the mouse to perform different actions within the viewer.

Zoom
Use the scroll wheel to zoom in and out in the image.

   
Pan
Use the right mouse button and move the mouse to change the
camera view horizontally and vertically without changing the viewing
angle. You can also use SHIFT + Left mouse button.

   
Select
Use the left mouse button to select an item, i.e. a region.

6.1.7 Record images to the computer

Use the Nova recording tool to record images to the computer.

The Nova recording tool is a standalone application used to easily record images from
SICK Nova onto a computer. The standalone tool is available as an .exe file. Download
the file from support.sick.com.
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1. Start the Nova recording tool by clicking the .exe file and Search for devices to
find available devices.

2. Select the device that you want to record from.
3. In the Recording settings, set the Format for the images, the path to the Folder

where to save images and the Filename.
4. Press Start recording.
5. To record images, open SICK Nova in either Run mode or Configure mode. In

Configure mode, you can record images continuously using the free running but-
ton or one image at a time using the trigger button.

6. When you are finished recording, press Stop recording in the recording tool.

6.1.8 Creating and switching jobs

Create a job for each inspection situation and object type. The job list in the upper left
part of the user interface displays the active job.

If there is no configuration saved on the device when opening the SensorApp, a new job
('Job 1') is created automatically.
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1 Job list

2 New job

3 Job options

Adding and removing jobs

Use the buttons next to the job list to add and edit jobs to and from a configuration.
The Job options button will open up the possibility to clone and remove the currently
selected job.

Icon Name Description

Rename job Rename the currently selected job.

Duplicate job Create a copy of the currently selected job and add to the configu-
ration.

Detete job Remove the currently selected job from the configuration.

NOTE
Give the job a name describing what the application does, to make it easier to find the
correct job for a task.

Selecting jobs

Click the job list to display and switch between existing jobs.

When the device is restarted, the most recent active job is reactivated. Requirement:
Save permanently has been done prior to the restart.

Further topics

O Saving, importing and exporting a configuration

6.1.9 Working with job templates

Using Job templates you can select predefined jobs or create a new job. The dialog
opens directly if the device does not have a saved configuration. The dialog can also be
opened using the plus sign next to the jobs drop-down.
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To add a job using a predefined job template:
1. Click the plus sign next to the job drop-down list.
2. Select the appropriate template. The template includes a description of the type of

job that it is suitable for.
3. Select Create.

6.2 Dashboard interface

The Dashboard interface allows the user to monitor the current state of the camera and
inspection results. This view is configurable and can be modified for application-spe-
cific needs. The Dashboard is the default view when opening the UI and the device
is in Run mode. The Dashboard can also be accessed by selecting the Dashboard
navigation item, or entering http://<device-ip>/#/dashboard in the browser.
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6.2.1 Overview of the Dashboard interface

1 Dashboard with widgets

2 Navigation item

3 Mode selection

4 Job selection

5 Add widget button

6 Fullscreen button

7 Lock/unlock dashboard configuring

6.2.2 Configuring the Dashboard

To be able to modify the dashboard, you must be logged in to a user level that has
sufficient permissions. The device must be in Configure mode. The dashboard must be
unlocked.

6.2.3 Working with widgets

Select the button Add widget to open a dialog where widgets from different categories
are shown. After a widget is added, it is shown on the dashboard.
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Widget name Description Capability

CPU Usage Monitor device CPU usage. Displays the recent, current, and peak CPU
usage of the device.

Job Selection Switch between jobs. Displays the current job and allows chang-
ing to another job.

Memory Usage Monitor device memory
usage.

Displays the recent, current, and peak
memory usage of the device.

Overall Result Application status, i.e. Pass
or Fail.

Displays the overall result of the latest
analysis. It also displays the processing
time.

Result A single result of a tool. Displays results from a tool. The visualiza-
tion options for a result depend on the
result type.

View 2D Live sensor data in 2D. Displays 2D sensor data along with overlay
graphics.

6.2.3.1 Configuring widgets

All widgets can have their title changed. Some widgets have additional configuration
that is shown in a separate dialog upon adding them to the dashboard.
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Open the menu in the top-right corner of the widget to reconfigure the widget. This
menu also provides the option to delete the widget.

Adjusting thresholds

You can change thresholds in the dashboard widget when you select to visualize a
value with a threshold. When the deivce is in Run mode, click Details in the top-right
corner to open the threshold settings.

6.2.3.2 Changing layout

Widgets can be repositioned and resized to change the layout of the dashboard.

O Reposition: Click and drag a widget.
O Resize: Grab the bottom-right corner of a widget and drag.

6.3 Diagnostics

Using the page Diagnostics, you can access detailed information about both the soft-
ware and the device. This page is intended to support troubleshooting by helping you
track down issues, review system behavior, and understand what has occurred during
operation.
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6.3.1 Notification log

The notification log shows a list of all notifications with extended details. The informa-
tion includes first and last occurrence, number of occurrences, resolved time, and
description. Check the checkbox Show inactive to also show notifications which are no
longer active.

Use the button Reset notifications button to remove all inactive notifications, and reset
occurrence and timestamps for active notifications.

NOTE
Removing a tool or a job also removes the related notifications.

6.3.2 Device log

The log shows low-level errors and warnings and is intended for diagnosing application
errors. Use the respective buttons to clear or download the log. The log is only visible
when logged in as Service user level.

Create a diagnosis dump file for diagnosing device issues. This file is protected and
only readable by SICK.

6.4 Permissions

Using the Permissions settings it is possible to manage access to the application.
Configure the user levels and their respective permissions.
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NOTE
By default all permissions are set to Operator, so no login is required. Only exception is
managing permissions, which only Service level has access to.

Possible permissions:
O Configure thresholds on dashboard: Gives the user level permission to change

the thresholds on the dashboard.
O Configure application: Gives the user level permission to change the configura-

tion of the application.
O Switch job: Gives the user level permission to change the current job.
O Export configuration: Gives the user level permission to export the current config-

uration to a file.

Available user levels SICK Nova 2D:
O Operator: Not logged in.
O Authorized client: Default password is client.
O Service: Default password is servicelevel.

The user levels are hierarchical. For example, the permissions granted for Authorized
client, are automatically granted for Service.

6.4.1 Logging in

If the user is not logged in, the user access level is Operator.

Option Function

Login Log in to the application at a selected user level. The
button is located in the header.

Logout Log out from the application. When logging out, the user
level is automatically returned to Operator. The button is
located in the header.

Change user level by clicking the button in the footer
displaying the current user level.

Select the User level and enter the Password.
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6.4.2 Change password

NOTE
It is strongly recommended to change the password the first time logging in to a device.

The user can change password for the different user levels. Click the button Change
password to open the dialog.

NOTE
It is not possible to reset a password. If the password is forgotten, the device must be
sent to SICK for servicing.

1. Select the User level for which you want to change the password.
2. Enter the Old password.
3. Enter the New password.
4. Enter the new password in Confirm password.
5. To confirm the change, click the button Change password.
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6.5 Editing the image acquisition settings

To edit the image acquisition settings for a job, click the Acquisition category. The
Acquisition settings are displayed in the tool pane to the right of the image viewer.

NOTE
Changes to the image acquisition settings are applied to the next acquired image.

6.5.1 Working with an Inspector device

Auto setup

The Auto setup feature in Acquisition aids the user to get a good image straight away.
When pressing the button Run auto setup, the camera takes a number of images in
order to find good values for the configuration. The user can select which parameters to
include when running the Auto setup.

1. Select which settings to include when running the Auto setup. The selected set-
tings will affect the outcome of the Auto setup.

2. Press the button Run auto setup. The camera takes a number of images in order
to find good values for the configuration.

3. Click on a thumbnail to select which configuration, or the original one, to use.

Setting Description

Use region of interest The Auto setup is performed within the defined region of interest.

O Green region: the auto setup has been performed for that
region.

O Red region: auto setup has not been performed for that region.

Auto exposure The Auto setup adjusts the Exposure time when performing the
setup.

Auto focus The Auto setup adjusts the Focus when performing the setup. This
option is only available for devices with dynamic focus.

Auto contrast The Auto setup adjusts the Contrast when performing the setup.

Settings

Setting Description

Exposure time The exposure time of the sensor. Increase the exposure time to
get a brighter image. Some device types have a lower limit on
the maximum exposure time when integrated lighting is enabled.
The exposure time will be limited automatically due to eye safety
concerns and a warning will display the maximum value when it is
exceeded.

Focus The focus distance (in mm) for devices with dynamic focus. The
lower and upper limits are set based on the possible focus distan-
ces for the device.
This option is only available for devices with dynamic focus.

Contrast The contrast level for image acquisition. Increase the contrast to
make objects in the image more distinguishable.

Brightness The brightness (gain factor) for image acquisition. Keep the bright-
ness low to reduce the level of noise. If a brighter image is required,
it is recommended to increase the exposure time before increasing
the brightness.

Downsample The downsample factor for the acquired images. The downsample
factor is applied both vertically and horizontally. For example, a
downsample factor of 2 will resize a 1000 x 1000 px image into a
500 x 500 px image. Downsampling is recommended to save disk
space and to decrease the processing time for images with high
resolution.
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Setting Description

Binning/Fast mode 2x2 1) O Monochrome variants, Binning: A 2x2 sensor binning down-
sampling step is activated to speed up the image data handling.
This approach is more efficient from a processing time per-
spective compared to using the parameter Downsample. Acti-
vating binning may on some devices affect image brightness.

O Color variants, Fast mode: A 2x2 fast downsampling mode is
activated to speed up the image data handling. This approach is
more efficient from a processing time perspective compared to
using the parameter Downsample.

NOTE
Further downsampling can be added using the parameter Down-
sample.

Horizontal FOV Limit the camera's field of view width (X direction). At least 20% of
the total width must be used.

Vertical FOV Limit the camera's field of view height (Y direction). At least 20% of
the total height must be used.

Transformation Use this setting to mirror or rotate the image:

O None
O Rotate 90° (no hardware acceleration)
O Rotate 180°
O Rotate 270° (no hardware acceleration)
O Mirror horizontally
O Mirror vertically

No hardware acceleration means that additional processing time is
required for the transformation.

Image correction Apply a calibration model to all acquired images. This option is
only available when a calibration model has been created by the
Camera Pose Estimation tool.

Correction options:
O No correction: Do not apply the calibration.
O Lens distortion: Remove lens distortion from the acquired

images.
O Full calibration: Remove lens distortion and perspective from

the acquired images, apply a world coordinate system with unit
'millimeters' to each image.

Image trigger Enable an external trigger, such as a photoelectric sensor or a
Command Channel trigger command, to trigger image acquisition.
Alternatively, use a configurable fixed frame rate.

O None: The camera acquires images continuously. The next
image is acquired when the analysis of the previous image is
complete.

O Fixed frame rate: The camera acquires images with a fixed
configurable frame rate.

O DI1: The camera acquires an image once a rising edge signal is
fetched on digital input port 1.

O Command Channel: The camera acquires images using a trig-
ger command.

Frame rate The frame rate that the camera will acquire images with when Fixed
frame rate is selected as Image trigger.
This parameter is only visible when Fixed frame rate is selected.

Delay The delay between the trigger signal and the image acquisition
when using an external trigger.
This option is only available when an External trigger is selected.
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Setting Description

External light type Define the type of external light that is connected to the device:

O For light sources sold by SICK (denoted by ICL), select the cor-
rect model in the list to automatically configure the required
device settings.

O For other light sources, select the Active high (flashing) or
Active low (flashing) setting, depending on whether the light
source triggers on an active high (+5 V) or active low (+0 V)
signal. See the light source specification for details.

The External light type option is only available when the device is
configured for use with external lighting. To configure the device for
use with external lighting, use the I/O Configuration tool.

1) Parameter availability depends on device variant.

Integrated lighting

Setting Description

Enable Select this checkbox to use the integrated light in the device during
the image acquisition.
This option is only available for devices that support external light-
ing. If an external light is connected to the device, the integrated
and the external lighting can be used in parallel.

Illumination always on Turn on to trigger the camera's integrated lighting at a high fre-
quency. This mode creates a smoother lighting which is less strain-
ing to people nearby. This mode is not suitable for high speed
applications as it introduces a jitter between external triggers and
the acquired image. The available options can differ depending on
device type and firmware version.

O Off: Illumination is only activated when acquiring an image.
O 60 Hz: Illumination is running in 60 Hz.
O 80 Hz: Illumination is running in 80 Hz.

Mode Select which set of integrated lighting to enable. This setting and
the available options depend on the device type.

Aiming light Enables or disables the aiming light. The aiming light is automat-
ically turned off during an image acquisition and then turned on
again, if enabled.

Statistics

Setting Description

Max trigger frequency The maximum allowed image trigger frequency with the current
camera settings.

Histogram Shows the intensity or color distribution in the image. Useful when
doing manual white balance. The histogram is not updated in Run
mode.

Color settings

NOTE
This functionality is only available on color devices.

White balance Description

Red, Green, Blue Applies an individual gain factor for each color channel. The default
values are calibrated for use with integrated lighting. Adjust the
values if integrated lighting is not used and manual white balance is
required.

Reset to default Reset the color gain factors to their default values.

OPERATION 6

8025687/1X0R/2026-06 | SICK SICK Nova 2D 53
SUBJECT TO CHANGE WITHOUT NOTICE



Image recording

Setting Description

Record images Select this checkbox to record and save all acquired images to
a specified target folder. Images are only recorded when the sys-
tem is in Configure mode and Live images are used as the image
source.

Record directory The full path to the target folder where the recorded images are
saved. The target folder must be a public folder on the device or a
folder on an SD card. Examples:
/public/myDirectory
/sdcard/0/myDirectory
/ram
The /ram location is not persistent.
If the selected target folder is not valid, an error message appears
in the log.

File type Select the file type for the images. The available file types depend
on the device.

NOTE
The mv2 file type is the recommended choice. The mv2 file type is
the only format that supports saving calibrated images.

Action commands

Action name Description Argument

AutoSetup Run Auto setup and apply the rec-
ommended settings.

SetDefaultWhiteBalance Resets the white balance parameters
to the default values. This option is
only available on color devices.

6.5.2 Working with a picoCam2 or midiCam2

The Acquisition category contains settings for image acquisition and image quality.
Changes to the image acquisition settings are applied to the next acquired image.

To be able to acquire images and changing settings, first select an external sensor in
the tool Sensor Connection.

When a sensor is selected, information and connection status of the sensor is shown in
the tool pane.

Settings

Setting Description

Exposure time The exposure time of the sensor. Increase the exposure time to get
a brighter image.

Brightness The brightness (gain factor) for image acquisition. Keep the bright-
ness low to reduce the level of noise. If a brighter image is required,
it is recommended to increase the exposure time before increasing
the brightness.

Contrast The contrast level for image acquisition. Increase the contrast to
make objects in the image more distinguishable.

Downsample The downsample factor for the acquired images. The downsample
factor is applied both vertically and horizontally. For example, a
downsample factor of 2 will resize a 1000 x 1000-px image into a
500 x 500-px image. Downsampling is recommended to save disk
space and to decrease the processing time for images with high
resolution.

Horizontal FOV Limit the camera's field of view width (X direction).
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Setting Description

Vertical FOV Limit the camera's field of view height (Y direction).

Image correction Apply a calibration model to all acquired images. This option is only
available when a calibration model has been created by the tool
Camera Pose Estimation.

Correction options:
O No correction: Do not apply the calibration.
O Lens distortion: Remove lens distortion from the acquired

images.
O Full calibration: Remove lens distortion and perspective from

the acquired images, apply a world coordinate system with unit
millimeters to each image.

Triggering

Setting Description

External trigger Enable the use of an external trigger, e.g. a photoelectric sensor
or a trigger command through the Command Channel, to trigger
image acquisition. If a digital input is used, the external trigger must
be connected to digital input pin 2 or 4 on the S2 connector. The
image acquisition starts on a rising edge signal.
Enable power for the S2 connector in the tool Power Configura-
tion, if the SIM2x00 is triggered by a sensor without an external
power source.

Delay The delay between the trigger signal and the image acquisition
when using an external trigger.
This option is only available when an External trigger on the S2
connector is selected.

Camera trigger Define how the SIM triggers the external camera.
To get high precision and low jitter, it is recommended to power the
camera using the S1 connector.
Use the Ethernet option if the camera is not connected to the S1
connector, i.e. if powered using Power over Ethernet (PoE) or using
an external power source.
Enable power for the selected connector in the tool Power Config-
uration.

Lighting

Setting Description

External light type Define the type of external light that is connected to the device:

O Select the S3 (active high) or S3 (active low) setting, depend-
ing on whether the light source triggers on an active high or
active low signal. See the light source specification for details.

NOTE
The external light must be connected to the S3 connector and the camera must be
connected and powered via the S1 connector.

Image recording

Setting Description

Record images Record and save all acquired images to a specified target folder.
Images are only recorded when the system is in Configure mode
and Live images are used as the image source.
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Setting Description

Record directory The full path to the target folder where the recorded images are
saved. The target folder must be a public folder on the device or a
folder on an SD card. Examples:
/public/myDirectory
/sdcard/0/myDirectory
/ram
The /ram location is not persistent.
If the selected target folder is not valid, an error message appears
in the log.

File type Select the file type for the images. The available file types depend
on the device.

NOTE
The mv2 file type is the recommended choice. The mv2 file type is
the only format that supports saving calibrated images.

Further topics

O Sensor Connection tool
O Power Configuration tool

6.6 Setting the region of interest for a tool

Some tools in the Analysis category operate within a defined region of interest (ROI).
For such tools, the tool pane contains a Regions list where the ROI can be set.

Adding regions for a tool instance

When a tool instance is added to the tool tree, it is automatically assigned a rectangular
default region which is displayed in the Regions list. To add additional regions, click
Add region to add a default region. To add a region with the same properties as an
existing region, right-click on a region in the Regions list and select Duplicate.

Because at least one region is required for each tool, the Delete button is only enabled
if the Regions list contains more than one item.

Positive and negative regions

NOTE
If the total ROI is negative, the tool is invalid and gives a Fail result.

Each region in the Regions list is defined as positive or negative. The total ROI for a
tool is defined as the union of all the positive regions subtracted by the union of all the
negative regions.
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Figure 9: Positive and negative regions and the total ROI

1 Positive region

2 Negative region

3 Total ROI

Editing the ROI

To change the size and position of a region:
O Hover over a region in the image viewer to highlight its handles.
O Click and drag the center handle to move a region.
O Click and drag the side or corner handles to resize a region.

6.7 Visualization of results

Each tool instance can display its region of interest (ROI) and other graphics (overlays)
in the image viewer. The Graphics option determines what is displayed:

Symbol Name Function

None Nothing is displayed.

Overlays Only overlays are displayed.

All Overlays and ROI are displayed.

Adjust the options either from the tool visualization panel or via the toggle button in the
tool tree. When the tool instance is selected, its ROI is always visible. The ROI border
color corresponds to the tool result (green color for Pass, red color for Fail).

6.8 Configure mode

Use Configure mode to set up a configuration for the application of interest.

NOTICE
Click Save permanent in the configuration toolbar to save a configuration to the devi-
ce's flash memory. If a configuration is not saved before disconnecting the power to the
device, all settings are lost.

NOTE
All communication interfaces are inactive in Configure mode, except for Command
Channel replies.

Follow the steps below to set up a configuration:
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1. Add tools to the System tool tree and edit the tool settings, see "System settings",
page 59.

2. Select an image source for the configuration, see "Image source", page 39.
3. Select a job, see "Creating and switching jobs", page 42.
4. Add tools to the job tool tree and adjust the tool settings, see "Job settings",

page 75.
5. Edit the image acquisition settings for the job, see "Editing the image acquisition

settings", page 51.
6. If multiple jobs are required for an application, repeat step 3, 4 and 5 for each job.
7. Save the resulting configuration to the device and export the configuration for

back-up, see "Saving, importing and exporting a configuration", page 58.

6.8.1 Saving, importing and exporting a configuration

A configuration includes one or more jobs and a reference image. To save, export or
import a configuration, use the buttons in the upper right part of the user interface.

NOTICE
If a configuration is not saved before disconnecting the power to the device, all settings
are lost.

Button Name Description

Save permanent Save a configuration from the device's working memory
to the flash memory.

Export configuration Export a configuration from the device's working memory
to the connected computer.

Import configuration Import a configuration from the connected computer and
save it to the device's working memory.
To save the imported configuration permanently to the
device, click Save permanent.

Import configuration

Importing a configuration file also gives the possibility to import permission settings.
The option Application configuration is mandatory.

Figure 10: Import configuration file and permission settings

NOTE
Permissions can only be selected if the user is logged on as service user level.
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6.9 System settings

The System page contains a tool tree with tools related to the device interfaces. Tool
instances that are added to the System tool tree are valid for all jobs.

To access and edit the System page, set the navigation item to System.

Figure 11: Navigation item, here set to System

6.9.1 Date and Time tool

The tool Date and Time controls the date and time on the device. Use
the device date and time to create timestamps for e.g. logged images and
output strings.

Current date and time

The section Current date and time shows the current date on the device in the format
YYYY-MM-DD and the time in the format HH:MM:SS.

Variable Description

Date (YYYY-MM-DD) The date format YYYY-MM-DD consists of :

O YYYY: Four-digit year
O MM: Two-digit month
O DD: Two-digit day

Time (HH:MM:SS) The time format HH:MM:SS consists of:

O HH: Two-digit hour in a 24-hour format
O MM: Two-digit minute
O SS: Two-digit second

NOTE
It is not possible to configure the date and time when running on SICK AppEngine.

Settings

Setting Description

Time zone Set the time zone on the device. Default is (UTC) Coordinated
Universal Time.

Synchronization Select how the date and time should be set. This setting is only
available on firmware versions that support connection to a time
server. If not available, only user input based setting of date and
time is available.

O Off: Set the date and time based on user input.
O NTP: Set the date and time based on information from a time

server.

Date (YYYY-MM-DD) The date to set on the device in the format YYYY-MM-DD. Click the
button Set date and time to set the date on the device. Both Date
(YYYY-MM-DD) and Time (HH:MM:SS) must be entered before
clicking the button.

Time (HH:MM:SS) The time to set on the device in the format HH:MM:SS. Click the
button Set date and time to set the time on the device. Both Date
(YYYY-MM-DD) and Time (HH:MM:SS) must be entered before
clicking the button.
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Setting Description

Use computer time Enable this setting to use the current date and time on the com-
puter.
Disable this setting to manually enter date and time. Click the but-
ton Set date and time to set the date and time on the device.

IP The IP address of the time server.

Port The port of the time server.

NOTE
The date and time is reset to default after a device reboot if running on a device other
than a SIM and Synchronization is off.

6.9.2 Interfaces tools

The Interfaces category contains tools that communicate with external devices. Tools
in the Communication category can use the Interfaces tools for communication and
data transmission.

6.9.2.1 Command Channel tool

The tool Command Channel is used to control the camera programmati-
cally from an external source. The Command Channel can be run as a
TCP Client, TCP Server, Serial, UDP, or Fieldbus.
The Fieldbus version of the Command Channel is set up in the tools
PROFINET or EtherNet/IP.

NOTE
Fieldbus functionality can only be used together with devices supporting fieldbus.

Settings

Setting Description

Interface List of possible interfaces to select.

TCP Client, TCP Server, Serial or UDP commands

Sending a command:

O Add the command delimiter bytes stx (0x02) and etx (0x03) to mark the begin-
ning and end of a command.

O Use single spacing between a command and an argument, and between argu-
ments.

O Use quoted text for string arguments and unquoted text for all other argument
types.

O Messages sent to the Command Channel should be encoded in UTF-8.

Command Argument Return Description

get job job_id (num-
ber)

Get the id of the active job.

set job job_id OK or Error mes-
sage if job id is
not found or pro-
vided.

Select active job by id.

get jobNames JSON dictionary
of job id numbers
to job names

Get a mapping of each job id
number to the corresponding
job name.

trigger OK Trigger a new image. The Exter-
nal trigger must be set to Com-
mand Channel in the active job.
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Command Argument Return Description

echo message (string) message
(string)

Return the argument, e.g. for
testing connectivity.

get
operatingMode

OK (Value) Get the current operating mode
(run or config).

set tool parame-
ter/threshold

OK or Error mes-
sage

Change a parameter value for a
tool.

get tool parame-
ter/threshold

OK (Value) or
Error message

Get a parameter value for a tool.

set tool region OK or Error mes-
sage

Change the position and dimen-
sions of a tool region.

get tool region OK (Values) or
Error message

Get the position and dimensions
of a tool region.

call tool
action_parameter

OK or Error mes-
sage

Call an action parameter for a
tool. Check individual tool help
texts for arguments.

replaceReferen-
ceImage

OK or Error mes-
sage

Replace the reference image
and re-teach any locator tools.

saveConfigura-
tion

OK Save the current configuration.

Supported types for parameters and thresholds

Tool settings, i.e. parameters and thresholds, of the following types can be modified and
retrieved:

O String
O Integer (and variants, e.g. range or lower bound)
O Float (and variants, e.g. tolerance or upper bound)
O Degrees
O Range
O References
O Enum

Optional parameters are also supported. Sending a True or False before the actual
values, will enable or disable the parameter. When sending False, the values are not
needed.

Supported types for regions

The following region shapes and arguments are supported:

O Rectangle: centerX, centerY, width, length, rotation
O Ellipse: centerX, centerY, width, length, rotation
O Polygon: point1x, point1y, point2x, point2y ... pointNx, pointNy
O Annulus: centerX, centerY, innerDiameter, outerDiameter

Supported types for calls

Action parameters support the following types of arguments:

O String
O Number
O Bool

Number follows the same formatting rules as float.

Formatting values

The following formatting rules apply:
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O String settings should be enclosed within quotes for the set-command, and will be
enclosed with quotes in the reply for a get-command.

O Integer settings are entered as a plain number, and should not be quoted.
O Float settings use a period (".") as the decimal separator, and should not be quoted.
O For settings that hold a pair of values, such as a range or a tolerance, a comma (",")

should be use as delimiter between the values.

TCP Client, TCP Server, Serial or UDP examples

Jobs

Getting a job

Use the following syntax to get the ID of the currently running job:

<stx>get job<etx>

1. Enter the command. Example: <stx>get job<etx>
m If Job 1 is running, the device returns Job 1.

Selecting a job

Use the following syntax to select a job:

<stx>set job<etx>

1. Enter the command. Example: <stx>set job 3<etx>
m If job 3 exist, the device returns OK.

Connectivity and triggering

Testing connectivity

Use the following syntax to test the connectivity:

<stx>echo "string"<etx>

1. Enter the command. Example: <stx>echo "Test message"<etx>
m The device returns the same message, i.e. Test message.

Triggering

Use the following syntax to trigger a new image:

<stx>trigger<etx>
Parameters and thresholds

Getting a tool parameter or threshold

This command retrieves the current value of a tool parameter or threshold. To get
a threshold value, replace parameter with threshold. The device replies with OK
<parameter/threshold value> if successful, or Error: <error description>
if not.

Use the following syntax:

<stx>get tool <tool instance id> parameter <parameter name><etx>
<stx>get tool <tool instance id> threshold <threshold name><etx>
Use this command to get the current value for Point in the tool Fixed Point:

1. Enter the command. Example: <stx>get tool FixedPoint:0 parameter
Point<etx>

m The device returns the coordinates of the point, e.g. OK 640, 512.

Use this command to get the current value for Contrast in Image and acquisition
settings:
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1. Enter the command. Example: <stx>get tool ImageProviderV2D:0
parameter Gamma<etx>

m The device returns the current value, e.g. OK 2.3.

Setting a tool parameter or threshold

Use this command to set a parameter for a tool. To set a threshold value, replace
parameter with threshold. The device returns OK if successful, or Error: <error
description> if not.

Use the following syntax:

<stx>set tool <tool instance id> parameter <parameter name> <new
value><etx>
<stx>set tool <tool instance id> threshold <threshold name> <new
value><etx>
Use this command to set optional parameter Scaling in the tool Object Locator:

1. Enter the command. Example: <stx>set tool ObjectLocator:0 parameter
ScaleRange true 1 1.05<etx>

m The device returns OK.

Use this command to set reference parameter Feature A in the tool Distance to the
point of the tool Circle Fitter:

1. Enter the command. Example: <stx>set tool Distance:0 parameter
FeatureA CircleFitter:0/Point<etx>

m The device returns OK.

Use this command to set the threshold values for Coverage in the tool Pixel Counter to
between 70% and 100%.

1. Enter the command. Example: <stx>set tool PixelCounter:0 threshold
Coverage 70, 100<etx>

m The device returns OK.

Use this command to set the value for Contrast in Image and acquisition settings:

1. Enter the command. Example: <stx>set tool ImageProviderV2D:0
parameter Gamma 2.5<etx>

m The device returns OK.

In the tool Image Collection, you can use the result from the tool Result String to
amend the file name of a saved image.

1. In the tool Image Collection, set Append string result to filename to Result
String/Output string.

2. Use this command to amend the content from the String formatter in the
tool Result String. Example: <stx>set tool ResultString:0 parameter
StringFormatter "test"<etx>

m The images are saved under the following name: nova_im_test.png. The prefix
nova_im cannot be changed.

Modifying a tool output

Use the Command Channel to modify an output from the tools Expression or Result
String.

Use the following syntax to compare a string to a read 2D code in an expression:

OPERATION 6

8025687/1X0R/2026-06 | SICK SICK Nova 2D 63
SUBJECT TO CHANGE WITHOUT NOTICE



<stx>set tool Expression:0 parameter
Expression "result(\"DPMcodeReader2D:0\",
\"CodeContent\")==\"MyCodeContent\""<etx>
Use the following syntax to output the content of a read 2D code in the tool Result
String:

<stx>set tool ResultString:0 parameter StringFormatter "\
\result(\"DPMcodeReader2D:0\", \"CodeContent\")"<etx>
Regions

Getting a tool region

Use this command to retrieve the current position and dimensions of a tool region.
The device replies with OK <region values> if successful, or Error: <error
description> if not.

Use the following syntax:

<stx>get tool <tool instance id> region <region id><etx>
Use this command to get the current position and dimensions of a Region in the tool
Blob Finder:

1. Enter the command. Example: <stx>get tool BlobFinder:0 region 1<etx>
m The device returns the current values, e.g. OK 200, 50, 300, 100, 10.

Setting a tool region

Use this command to set the position and dimensions of a tool region. The device
returns OK if successful, or Error: <error description> if not.

Use the following syntax:

<stx>set tool <tool instance id> region <region id> <new
values><etx>
Use this command to set the position and dimensions of a rectangle region in the tool
Blob Finder:

1. Enter the command. Example: <stx>set tool BlobFinder:0 region 1 250
100 350 150 15<etx>

m The device returns OK.

Calls

This command calls on action in a tool. The device returns OK if successful, or Error:
<error description> if not.

Use the following syntax:

<stx>call <tool instance id> <action parameter name> <optional
action parameters><etx>
To find a list of the possible actions, refer to each tools individual help text.

Use this command to call the Train action in the tool AI Anomaly Detection:

1. Enter the command. Example: <stx>call AIAnomalyDetection:0 Train 0.6
true<etx>

m The device returns OK.

Use this command to call the SetOptimalThreshold action in the tool AI Anomaly
Detection:
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1. Enter the command. Example: <stx>call AIAnomalyDetection:0
SetOptimalThreshold<etx>

m The device returns OK.

Fieldbus

NOTE
Fieldbus functionality can only be used together with devices supporting fieldbus.

The two supported Fieldbuses are PROFINET and EtherNet/IP.

Fieldbus commands

The Fieldbus Command Channel is configured in the tools PROFINET or EtherNet/IP.
It also has three static commands available in the control bits for Trigger, Change Job
and Replace Reference Image.

Table 4: Command Control bits

Bit Name Description

0 Trigger Trigger image.

1 Change Job Change job.

2 Replace Reference
Image

Replace reference image.

3-5 [Reserved] Set to 0 (zero).

When setting a new job, the Job ID Command Data field must be set before the
Change Job bit is set in the Command Control bits.

A response is sent for each received command. The position and data type assignment
of these replies are customizable in the EtherNet/IP and PROFINET tools.

Table 5: Response Control bits

Bit Name Description

0 [Reserved]

1 [Reserved]

2 Result ready Is set to 1 when the analyses are done and result is
ready.

3 OK Is set to 1 if the last command sent was OK.

4 [Reserved]

5 Error Is set to 1 if any type of error occurred during the last
command.

Error codes

Code Description

0x0E Invalid string.

0x14 Value outside range.

0x19 Replace reference image bit set before last replace reference image com-
pleted.

0x1E Invalid enum value.

0x28 No job with provided id exists.

0x33 Invalid tool instance.

0x34 Unknown tool.

0x3A Shape parameters are out of range.

0x3D External trigger is not set to Command Channel.

0x3E In Configure mode but Run triggered not selected.

0x40 Image provider does not support software trigger.
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Code Description

0x41 More than one of trigger, job change and replace reference image bits set.

0x62 Internal error (CALL_FAILED)

0x63 Unknown error.

Fieldbus examples

Example 1:

Change to job 2 from job 4, where job 2 exists. Start by clearing the control bits and
setting the data. Afterward, set the change job bit.

Command Response

Control bits Data (JobId) Control bits Data (JobId) Error

Clear 0x00 0x02 0x08 0x04 0x00

Set job#2 0x02 0x02 0x08 0x02 0x00

Example 2:

Change to job 2 from job 4, where job 2 does not exist. The setup is the same as in
example 1, but this response will contain an error code.

Command Response

Control bits Data (JobId) Control bits Data (JobId) Error

Clear 0x00 0x02 0x08 0x04 0x00

Set job#2 0x02 0x02 0x20 0x04 0x28

Example 3:

Trigger an image when Run mode is active and the device is configured to be triggered
via the Command Channel. Start by clearing the control bits. Afterward, set the trigger
image control bit.

Command Response

Control bits Data (JobId) Control bits Data (JobId) Error

Clear 0x00 - 0x08 0x04 0x00

Trigger 0x01 - 0x08 0x04 0x00

Example 4:

Trigger an image when the device is not configured to be triggered via the Command
Channel. The setup is the same as in example 3, but this response will contain an error
code.

Command Response

Control bits Data (JobId) Control bits Data (JobId) Error

Clear 0x00 - 0x08 0x04 0x00

Trigger 0x01 - 0x20 0x04 0x3D

Further topics

O Fieldbus tool

6.9.2.2 Fieldbus tool

The Fieldbus tool is a static (non-removable) tool that contains the availa-
ble fieldbus modes for the device.

6 OPERATION

66 SICK Nova 2D 8025687/1X0R/2026-06 | SICK
SUBJECT TO CHANGE WITHOUT NOTICE



Settings

Setting Description

Communicate in Config-
ure mode

If the checkbox Communicate in Configure mode is selected,
communication with the PLC is made both in Run mode and Con-
figure mode.

Mode O Select EtherNet/IP to enable EtherNet/IP.
O Select PROFINET to enable PROFINET.
O Select Off to inactivate all fieldbus options.

PROFINET station name The device is identified on the PROFINET network by its station
name. This option is only available when PROFINET is selected.

NOTE
Click Apply and reboot to restart the device and apply the updated settings. If Apply
and reboot is inactive, it means that the selected mode is already enabled on the
device.

Further topics

O EtherNet/IP tool
O PROFINET tool

6.9.2.3 HTTP API tool

The tool HTTP API is used to access SICK Nova from an external sys-
tem using HTTP. The HTTP API provides a REST API for reading system
information, managing jobs and notifications, and changing the operating
mode. The HTTP API can also send notification updates to configured
webhooks.

REST API

Use the REST API to access Nova from an external client. The REST API server listens
on port 5100. The base URL is: http://<device-ip>:5100/nova/v1.

Authentication with an API key is optional and only enforced when API Key is enabled. If
the API key is missing or invalid, the REST API returns status code 401.

Setting Description

Enable REST API Select this checkbox to start the REST API server.

API Key Select this checkbox to enable authentication with an API key. The
API Key can only be generated using the generate button. The key
cannot be manually entered.
The optional API key is used to protect the REST API. If enabled,
external clients must send the API key in the Authorization header
as a Bearer token: Authorization: Bearer <api-key>.

NOTE
The REST API requires firmware support. If the device firmware does not support the
REST API, the option Enable REST API is not shown.

REST API endpoints

Use the OpenAPI specification as the complete reference for request bodies,
responses, status codes, and data formats. Below is an overview of the available end-
points.

The OpenAPI specification is available at: http://<device-ip>:5100/nova/v1/
openapi.yaml
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Endpoint Description Method

/nova/v1/
openapi.yaml

Get the OpenAPI specification. GET

/nova/v1/health Get the health status of the API. GET
/nova/v1/jobs Get a list of all jobs. GET
/nova/v1/jobs/
active

Get the currently active job. GET

/nova/v1/jobs/
active

Select active job by job ID. PUT

/nova/v1/
notifications

Get all current notifications. GET

/nova/v1/
notifications/
definitions

Get all notification definitions, including ID,
severity, and description.

GET

/nova/v1/
notifications/reset

Reset notifications. Active notifications remain
active but their occurrence timestamps are
updated. Inactive notifications are removed.

POST

/nova/v1/operating-
mode

Get the current operating mode, run or
config.

GET

/nova/v1/operating-
mode

Set the operating mode to run or config. PUT

Webhooks

Use Webhooks to send updates to an external HTTP endpoint. For each webhook,
select a trigger and enter the target URL. It is possible to add multiple webhooks with
the same or different triggers and target URLs.

Setting Description

Secret Select this checkbox to enable an optional secret used to sign
webhook requests.

Trigger A trigger defines when a webhook request is sent.

O Notifications: Sends an HTTP POST request when notifications
are updated. The payload contains the current notification
states for all notifications that have occurred at least once since
the last reset.

URL The target URL that receives the webhook request.

NOTE
The secret for HTTP API webhooks requires firmware support. If the device firmware
does not support the required cryptography functionality, the option Secret is not
shown.

Webhook request

The webhook request is sent as an HTTP POST request. The payload is a JSON object.
The receiving system must respond with status code 200 when the webhook request is
received successfully.

Header Description

Content-Type application/json

X-SICK-
Signature-256

HMAC-SHA256 signature of the JSON payload. Only set when
Secret is enabled.
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Validating the signature

To validate the X-SICK-Signature-256, compare it with the HMAC hex digest of the
configured Secret and the received JSON payload. The SHA-256 hashing algorithm
must be used.

Never use the plain string comparison when comparing the signatures. Use a constant
time comparison function to mitigate certain timing attacks that can exploit standard
equality operators or optimized loops in some programming languages.

6.9.2.4 I/O Configuration tool

The tool I/O Configuration lets the user select the usage for each availa-
ble digital I/O port.

NOTE
The available options depend on the device.

Settings

Setting Description

I/O The port number of the digital I/O.

Usage Select how to use the port:

O IN/Image trigger: Use the port as input for external triggering.
This option is only available for I/O 1.

O IN/Encoder input: Use the port as input for an encoder. This
setting is necessary to be able to use delayed outputs in milli-
meter in the tool Digital Output.

O IN/Job selection: Use the port as input for the Job Selection
I/O tool.

O IN/Update ref. image: Use the port as input for updating the
reference image.

O OUT/Digital output: Use the port as output for the Digital Out-
put tool.

O OUT/Device ready: Use the port as output for the device ready
signal. This signal goes high when all of the following are true:
Device is started, Nova is started, a sensor is connected and
Nova is in Run mode. During job switch, the signal goes low.

O OUT/External light: Use the port as output for external lighting.
The available I/O ports depend on the device. When this option
is selected, further settings for the external lighting appear in
the Acquisition settings.

Resolution This options is only available for IN/Encoder input. Specify the
pulses per millimeter (mm) that the connected encoder outputs.
To get help calculating the Resolution, click on the icon to open
the dialog Calculate pulses. Enter the Encoder pulses per revolu-
tion and the Wheel diameter. Select Use to apply the calculated
Pulses/mm. Select Cancel to close the dialog without applying the
calculated result.

Logic level This option is only available for OUT/Digital output. Set the output
signal level:

O Active high (24 V)
O Active low (0 V)

Output mode This option is only available for OUT/Digital output. Set the Output
mode:

O Push-pull (PNP/NPN): The output is both sourcing and sinking
voltage (PNP/NPN output).

O Sinking (NPN): The output is only sinking voltage (NPN output).
O Sourcing (PNP): The output is only sourcing voltage (PNP out-

put).
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6.9.2.5 Job Selection I/O tool

The Job Selection I/O tool enables job selection via digital input signals.
The tool operates by linking a job to a binary configuration of digital input
signals. To select the job, the digital input signals must be correctly set to
HIGH and LOW according to the configuration.

NOTE
The I/O Configuration tool instance must be added before the Job Selection I/O tool
can be used. The ports that are set as IN/Job selection in the I/O Configuration tool
are available in the Job Selection I/O tool.

NOTE
To select a job, all corresponding input signals must be set to their correct values within
1 ms.

Settings

Setting Description

Digital input Each column represents an available digital input port. Each row
represents a binary configuration of digital input signals, where "1"
corresponds to signal level HIGH and "0" corresponds to signal
level LOW.
To select a job, all input signal levels on the same row must be set
according to the given configuration.

Job The job that is linked to the configuration of input signals on the
current row.

6.9.2.6 Network tool

The tool Network allows you to change the IP address of the interfaces on
the device.

NOTE
Nothing can be configured in this tool when running on SICK AppEngine.

Interfaces

Use these settings to view or configure the Ethernet interfaces of the device running
SICK Nova. Each interface can be configured to use DHCP, or be configured with an IP
address, netmask and gateway.

NOTE
The settings are device-specific and are not part of the SICK Nova configuration.
Importing a SICK Nova configuration does not change the IP settings of a device.

Setting Description

DHCP Enable this setting to assign an IP address to the device using a
DHCP server.

IP address The IP address of the device interface.

Subnet mask The subnet mask of the device interface.

Gateway The IP address to a gateway, or 0.0.0.0 to use no gateway.

Press the button Apply to change the device interface. The tool applies the settings
directly and stores them permanently on the device. The new settings remain active
after a reboot.
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DNS servers

Use these settings to configure one or two DNS (Domain Name System) servers. A DNS
server translates human-readable domain names into IP addresses.

NOTE
The DNS server settings are part of the SICK Nova configuration.

Setting Description

Primary DNS The IP address to the primary DNS server.

Secondary DNS The IP address to a secondary DNS server that serves as a backup.

6.9.2.7 Power Configuration tool

The tool Power Configuration controls the power output on the device
connectors.

Settings

WARNING
If the sensor is connected to both an S connector and an Ethernet connector, do not
enable power on both connectors. The sensor can be damaged.

Setting Description

Connector Lists the connector to enable or disable. The connector is either
a sensor connector (S) or an Ethernet connector with Power over
Ethernet (POE).

Enabled Choose to enable or disable the connector.

NOTE
On the SIM2x00, the S6 connector is reserved for the fan.

6.9.2.8 Sensor Connection tool

The tool Sensor Connection scans for an external sensor to connect
to. The selected sensor is used by the category Acquisition, making it
possible to configure settings and acquire images.

NOTE
Which sensor the tool can find, depends on the Nova package.

Workflow

NOTE
Use the tool Power Configuration to enable power to the sensor. The sensor must be
connected to a SIM2x00 to be able to use the tool Power Configuration.

Selecting a sensor
1. Click the button Select sensor. The scan searches for sensors connected to the

interfaces Ethernet 1 and Ethernet 2 for SIM2x00 and on all available interfaces for
SICK AppEngine.
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2. Choose a sensor in the list and click the button Select.
3. The selected sensor is shown in the tool Sensor Connection.

If the sensor's IP address is incorrect, click the button Fix IP, and change to a compati-
ble IP address.

Once added, it is also possible to remove a selected sensor.

Figure 12: Scanning and selecting a sensor

Changing a sensor
1. Click the button Change sensor.
2. Choose another sensor and click the button Select.

Figure 13: Changing a sensor

Further topics

O Power Configuration tool

6.9.2.9 Serial tool

The tool Serial sets up an interface for sending and receiving data with an
external device. Depending on the selected port, RS-232, RS-422 and/or
RS-485 can be used. Use the tool Send String to send data and the tool
Command Channel to receive commands.
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NOTE
Some devices have a single serial port while others have two. It is possible to use one
tool per serial port.

Settings

Setting Description

Interface The port and serial type to use.

Baud rate The baud rate to use.

Data bits Number of data bits.

Stop bits Number of stop bits.

Parity Parity to use:

O None
O Odd
O Even
O Mark
O Space

Handshake Enables or disables the XON / XOFF handshake.

Termination Enables or disables the internal termination of the serial interface.

6.9.2.10 TCP Client tool

The TCP Client tool sets up an interface for sending data to an external
server, using a TCP protocol.

Settings

Setting Description

Server IP address The external server's IP address.

Port The port number to connect to on the external server.

The Connection status indicator displays the real-time status of the connection
between the TCP Client tool and the external server:

O Green indicator: The connection is successfully set up.
O Red indicator: There is no connection to the server.

6.9.2.11 TCP Server tool

The TCP Server tool provides a server that external TCP clients can con-
nect to. Data can then be sent from the server to the connected clients
using a TCP protocol.

Settings

Setting Description

Port The port that the clients can connect to.

Max number of clients The maximum number of clients allowed to connect.

The clients connected indicator shows how many clients that are currently connected
to the server.

6.9.2.12 UDP tool

The tool UDP sets up an interface for sending and receiving data to and
from an external device, using the UDP protocol.
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NOTE
Incoming data is accepted from any device, not just the configured remote IP.

Settings

Setting Description

Remote IP address The IP address of the external device to send data to.

Remote port The port number of the external device to send data to.

Local port The local port number to listen on for receiving data.

6.9.3 Calibration tools

The Calibration category contains tools for calibration of image data. When a calibra-
tion is applied to the image data, values and positions can be expressed as millimeter
values in a world coordinate system.

6.9.3.1 Camera Pose Estimation tool

The Camera Pose Estimation tool estimates a calibration model for a
camera setup. When the calibration model is applied, values and coordi-
nates can be reported as millimeter values in a world coordinate system.

Calibration targets

The Camera Pose Estimation tool requires a printed calibration target to estimate a
calibration model. The following target types are supported:

O Plain: A checkboard target that contains only squares. This target type calibrates
the image so that the applied calibration rotates the original image as little as
possible (maximum about 45°). When a full calibration is complete, the origin is
located between the four squares closest to the middle of the image, according to
the figure below.

O Three dot: A checkboard target that includes three black dots. The dots are easy
to detect, which makes the target suitable for cases with low camera resolution. All
three dots must be visible in the camera's field of view during the calibration. When
a full calibration is complete, the origin is located in the lower right corner of the
square containing the middle dot, according to the figure below.

The calibration targets are available in the SICK Support Portal, support.sick.com.

Origin for Plain calibration target Origin for Three dot calibration target

Settings

Setting Description

Tile size x, Tile size y The length of the sides of the squares on the printed calibration
target.

Target type The type of calibration target to use for the pose estimation. See
the target descriptions above for details.
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Setting Description

Estimate pose Estimate a calibration model based on the image currently dis-
played in the image viewer.
Live or playback images can be used for estimating a calibration
model. If using live images, position the calibration target in the
measurement plane in front of the camera and adjust the Acquisi-
tion settings to get a good image.
If the pose estimation is successful, a calibration model is created
and the mean error for the calibration is displayed in the GUI. If
the pose estimation fails, an error message is displayed and no
calibration model is created.
Once a calibration model is created, use the Image correction
options in the Acquisition settings to apply the calibration model to
the image data.

6.10 Job settings

The Jobs page contains settings for individual jobs. Each job consists of a tool tree and
a reference image. The tool tree structure for each job on the Jobs page is formed as a
workflow, consisting of different categories.

To access and edit the Jobs page, set the Dashboard/System/Jobs navigation item to
Jobs.

6.10.1 Preprocessing tools

The category Preprocessing contains tools for image preprocessing. The preprocess-
ing is performed on the entire image and the resulting image will be used in all following
tools.

Add a tool to the tool tree by either click a tool, or drag and drop a tool from the tool box
(to the left of the tool tree) to the Preprocessing category. Click a tool in the tool tree to
display its tool pane, which contains tool settings and results.

NOTE
The available tools depend on the device.

6.10.1.1 Morphology Filter tool

The tool Morphology Filter applies morphological operations to the
image. The tool is used to reduce noise or enhance features. This oper-
ation affects all pixels. The operation is performed on the entire image and
the resulting filtered image will be used in all following tools.

Settings

Setting Description

Morphology operation Select which type of morphological operation to apply.

O Erode: Set the value of each pixel to the minimum value over
all pixels covered by the local neighborhood centered around
that pixel. This setting will increase the size of dark areas and
decrease the size of bright areas.

O Dilate: Set the value of each pixel to the maximum value over
all pixels covered by the local neighborhood centered around
that pixel. This setting will increase the size of bright areas and
decrease the size of dark areas.

O Open: Erosion followed by dilation. This operation can remove
small bright areas and connect small dark areas.

O Close: Dilation followed by erosion. This operation can remove
small dark areas and connect small bright areas.
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Setting Description

Filter size Set the size of the local neighborhood around each pixel within
which the new pixel value is calculated.

Results

Result Description Variable name

Pass decision A Pass result means that the filtering operation
was performed successfully.

Pass

6.10.1.2 Noise Reduction Filter tool

The tool Noise Reduction Filter reduces noise by smoothing the image.
This operation affects all pixels. The operation is performed on the entire
image and the resulting filtered image will be used in all following tools.

Settings

Setting Description

Filter type Select which type of noise reduction filter to apply.

O Median: Sets each pixel in the filtered image to the median
value within a local neighborhood around the corresponding
pixel in the original image. This operation has a smoothing
effect on the image, removing noise while preserving edges.

O Blur: Sets each pixel in the filtered image to the average value
within a local neighborhood around the corresponding pixel in
the original image. This operation has a blurring effect on the
image, smoothing out edges and noise.

Filter size Set the size of the local neighborhood around each pixel within
which the new pixel value is calculated.

Preserve details Select this checkbox to reduce detail loss in the image, thereby
preserving details such as edges and corners. This option is only
available when Filter type is set to Median.

Results

Result Description Variable name

Pass decision A Pass result means that the filtering operation
was performed successfully.

Pass

6.10.2 Analysis tools

The Analysis category contains tools for image processing and image analysis.

Add a tool to the tool tree by either click a tool, or drag and drop a tool from the tool
box (to the left of the tool tree) to the Analysis category. Click a tool in the tool tree to
display its tool pane, which contains tool settings and results.

If the object rotation and position varies between the acquired images, it is recom-
mended to link each Analysis tool to an Object Locator tool. To link a tool to the Object
Locator either first select the Object Locator and then click a tool in the tool box,
or drag and drop a tool onto an added Object Locator tool. Linked tools appear as
indented items below the Object Locator tool in the tool tree.

NOTE
The available tools depend on the device.
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6.10.2.1 AI Anomaly Detection tool

The tool AI Anomaly Detection provides functionality to find anomalies
in images. To be able to detect anomalies, first images without anomalies
from the production environment have to be captured and trained on.

Tutorial video

AI Anomaly Detection (2D) tool

Dataset

Setting Description

Export dataset Exports the current dataset to your computer as a zip file. The
export includes all images and their corresponding annotations.
The annotations are saved in a .json file in the exported folder.

Import dataset Imports a selected dataset from your computer to the tool. The
images are annotated according to the folder structure in the
selected dataset.

Component Select which image component the tool should use for its analysis.

NOTE
This setting is only available on 3D devices.

All images

Setting Description

Add active image This button adds the current image in the viewer to the dataset and
opens the Region annotation window.

Add Opens a file picker where you can select images that already exist
in the device's storage. You can also upload images from your com-
puter. The selected images are added under All images.

Delete Opens a dialog to delete the selected images, either permanently
from the device, or only from the current dataset.

Good/Bad annotations

Setting Description

Quick add Adds the current image annotated with the current tool region as
either Good or Bad.

Auto collect Opens the Auto collect view where you enter settings for collect-
ing images automatically. When the specified Number of images
have been collected, the images are saved to the selected Class.
If Replace images is selected, the existing images in the class will
be removed before saving the collected images.

Number of images Specify the number of images to acquire.

Replace images Select this checkbox to permanently delete all existing images
in the selected class before saving the automatically collected
images. If an existing image contains annotations from another
class, only the annotations from the selected class will be removed
and the image will not be deleted.

Cancel When Auto collect is started, use the Cancel button to stop the
automatic collection without saving any images. A progress bar
shows how many images have been acquired.

Delete Delete the selected annotations.
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Training and evaluation

Setting Description

Train Opens the training view. Before training you will be prompted on
how many of your good images that you want to train on. The rest
will be saved for evaluation.

Evaluation Opens the Evaluation view, where you can see how your trained
tool performs on the images saved for evaluation.

Training

The status indicator in the header of the Training and evaluation section shows the
current training status of the tool. The status can be either Trained or Not trained.

Setting Description

Number of training images The number of good images to be used when training. The maxi-
mum number of images is 100.

Tool performance Use the slider to define how thorough the tool should be dur-
ing training. The scale goes from Fast to Precise. The selected
value affects Input width, Input height, Minimum defect size,
Estimated time for training, and Estimated tool execution time.

Strict matching Strict matching is used when the position or presence of an object
is static. If the object moves but still appears in the image, it will be
considered as an anomaly. Strict matching is enabled by default.
Disable Strict matching if an object or feature is allowed to appear
in new positions in the image.

Suppress edge artifacts When Strict matching is disabled, the tool is more prone to false
detections around the edges of the region. Select this checkbox to
suppress the false detections.

Estimated time for train-
ing

Shows a rough estimation of the time needed for training.

Estimated tool execution
time

Shows a rough estimation of the time needed for execution.

Input width The input resolution width to the tool.

Input height The input resolution height to the tool.

Minimum defect size The minimum defect size in diameter that the tool can detect. This
value is only an estimation and practical results may differ depend-
ing on use case.

Strict matching

The parameter Strict matching controls how the tool AI Anomaly Detection handles
the positions of objects and features within the region that is trained on.

O If Strict matching is on, the tool requires that objects and features remain in the
similar positions as they were during training.

O If Strict matching is off, objects and features are allowed to move around.

In this example the tool is trained on a coffee mug, with a large static region.
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When Strict matching is on, objects and features must appear in the same positions as
they did in the training images. If an object moves, both the previous position and the
new position is considered as an anomaly.

When Strict matching is off, the tool does not produce heatmaps if the coffee cup is
moved.
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If a completely foreign object with a new appeareance enters the ROI, it is marked as an
anomaly.
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NOTE
If the training data contains background, and Strict matching is off, the tool does not
see this as an anomaly.

Evaluation

Setting Description

Auto threshold Click the button Auto threshold to get system assistance with the
Anomaly score threshold. The threshold is calculated to get the
optimal split between good and bad samples.

Anomaly score Set the anomaly score threshold. If an image has an anomaly score
above the threshold, it is predicted as bad. If the score is below the
threshold, it is predicted as good.
Anomaly score is how much the active image differs from the train-
ing dataset. It is a positive unbounded scalar value. A small value
means little difference.

Visualization range This slider defines the boundaries for the colors in the heatmap.

Crop image to region Zooms in to the region where the analysis is performed.

Show evaluation overlay Select this checkbox to show the annotation including the tool
result for the sample. The tool result will show if the tool agrees
with the user annotation or not. The overall score for the image is
also shown.

Show heatmap Select this checkbox to show the image heatmap. The colors in the
heatmap go from blue to green to red. The red color shows the
parts of the sample that differ the most from the good annotations.

Rotate clockwise Click the button Rotate clockwise to rotate the image clockwise.

Action commands

Action name Description Argument

Train Starts a training where the
trainSplitFactor determines
how many of your good images
will be used for training. Set
strictMatching to true to enable
strict matching.

trainSplitFactor:
number
strictMatching: bool
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Action name Description Argument

AutoCollect classIndex controls which class to
save the auto collected images to. 0
for good images and 1 for bad images
numImagesToCollect controls
how many images to save to the
class.
replaceImages controls if the
images in the class should be
removed prior to saving the automati-
cally collected images or not.

classIndex: number
numImagesToCollect:
number
replaceImages: bool

CancelAutoCollect Cancels any active automatic collec-
tion without saving any images .

SetOptimalThreshold Adjusts the Anomaly score threshold
to best separate the evaluation data.

GetEvaluationStats Returns summarized statistics from
the evaluation in the form:
Label minScore maxScore average-
Score numImagesEvaluated;
Example:
Good 0 2.3 1.2 5;
Bad 2.4 10.2 5.3 8;

Results

Result Description Variable name

AutoCollect Number of
remaining images

The number of remaining AutoCollec-
tion images. When the number is 0,
then the automatic collection is either
done or not started.
This result is not visible in the user
interface. The result can be fetched
using the tool Result String.

AutoCollectionNumRe
mainingImages

Anomaly score Anomaly score is how much the
active sample differs from the train-
ing dataset. It is a positive unbounded
scalar value. A small value means lit-
tle difference.

AnomalyScore

Pass decision The total result, based on the set
threshold value for Anomaly score.

Pass

Image handling

Filtering images

In the window Evaluate images, there is a possibility to filter which samples are shown.
Use the slider to decide the number of samples shown on each row.

Evaluate images: O All: Shows all samples used in the evaluation.
O Correct: Shows all samples the tool set as correct.
O Incorrect: Shows all samples the tool set as incorrect.

Annotating images

Open the Region annotation window by double-clicking an image under All images, or
by double-clicking an annotation tile under Good annotations or Bad annotations.

Deleting images

It is possible to delete images from the section All images. Select the images to delete
and click the delete button.

Deleting annotations
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It is possible to delete annotations from the sections Good annotations and Bad anno-
tations in the tool pane. Select the annotations to delete and click the delete button.
This operation can also be performed in the Region annotation window, using the Edit
regions view.

Region annotation

Open the Region annotation window by double-clicking the image under All images,
or by double-clicking one of the annotations under Good annotations or Bad annota-
tions. The Region annotation window also opens automatically when you click Add
active image under All images.

The Region annotation window is where you set which tool regions belong to the Good
and Bad classes. You select the class of the region by first selecting Good or Bad in the
right pane, and then clicking the region corresponding to that class.

Load tool region(s)

The button Load tool region(s) fetches the regions from the tool and its parent tools
on the image. This means that if AI Anomaly Detection is a for-each child and/or uses
a locator tool, the loaded tool regions will be exactly the same as when the tool is
executed on this image.

NOTE
This is the recommended way to add regions to ensure the training samples match
what the tool will see during operation.

Edit regions

In the Edit regions view, you can manually change the position of annotation regions.
The shape and size cannot be changed from this view. Instead, they are always the
same as the base tool region.

Setting Description

Add region Add a new annotation region.

Remove selected Remove the selected region.

Remove all Remove all regions.

Workflow

1. Adjusting the ROI
Move the region such that it covers the part of the image where you want to
perform anomaly detection. If the detail that you want to analyze can move around,
consider using a locator tool such as Object Locator to dynamically follow the
detail. Everything in the region is considered a feature, including the background.
Exclude as much as possible so that the region covers only the area of interest.
If you are working with images already saved on your device, use the Playback
mode to adjust your region.

2. Creating a dataset of images
The AI Anomaly Detection tool needs to train on images from the production
environment. Only samples that are considered good (no anomaly) are used in the
training set.
There are three ways to make images available for the AI Anomaly Detection tool:
o Add the currently active image.
o Add images from your computer.
o Add images that already exist in the device's storage.
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Use the button Add active image to add the active image without any annotations
to the dataset. Use the button Quick add under the class expanders to add the
active image with the current tool region assigned to the corresponding class.

3. Annotate images
After the images have been added to the dataset, the images have to be anno-
tated with the regions in which the anomaly detection will be performed. The
annotations can be added by either:
o Quick add buttons.
o Region annotation dialog.
The Quick add button adds the active image to the dataset annotated with the
current tool region to the associated class.
In the Region annotation dialog, regions are manually annotated. The dialog is
opened automatically on Add active image, or manually by double clicking the
image. Use the Load tool region(s) button in the dialog to fetch the current tool
region. Then annotate the region as either good or bad by selecting desired class
in the right panel and then selecting the region.

Using the tool as for-each child
If there are multiple details you want to verify, use the AI Anomaly Detection tool
as a for-each child, for example under Blob Finder or AI Object Detection.
When annotating with the Quick add button, all for-each regions are added to the
dataset. In this case, all regions in the image have to belong to the same class.
When annotating in the Region annotation dialog, the Load tool region(s) button
loads all for-each regions. All regions have to be assigned to a class before the
annotations can be saved.

4. Training the tool
After adding good samples to your dataset, you are ready to begin training the
tool. When clicking the button Train, you will be prompted to choose the number
of good images that you want to use for training. The rest of the samples will be
reserved for evaluation. Let Strict matching be enabled if the position or presence
of an object is of importance. If the object is not present in the region, it will be
considered as an anomaly since the background appears in a new area.
After you have trained your tool, you can evaluate it on live images or on the
evaluation dataset. To evaluate on the samples in the evaluation dataset, click on
the button Evaluation.

5. Evaluating
When clicking the button Evaluation, an evaluation will start on the samples not
trained on, as well as all the bad samples. After completing an evaluation on an
individual sample, the tool will present:
o The user annotation.
o If the prediction is correct or incorrect.
o The anomaly score for the sample. (Only visible if Crop image to region is

enabled.)
When changing the Anomaly score threshold slider, the tool predictions change
accordingly. Tool predictions that match the user annotation are evaluated as
Correct. Tool predictions that do not match the user annotation are evaluated as
Incorrect.
After choosing a value on the Anomaly score threshold that you are satisfied with,
save the threshold by pressing Confirm. If you do not want to save, press Cancel.
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Visualization

The colors in the heatmap go from blue to green to red. The red color shows the parts
of the sample that differ the most from the good annotations. The intensity and colors
of actual defects or anomalies are different for every dataset and application. The slider
Visualization range, defines the boundaries for the colors in the heatmap.

6.10.2.2 AI Anomaly Detection (dStudio) tool

The tool AI Anomaly Detection (dStudio) provides functionality to find
anomalies in images. To detect anomalies, capture and train on images
without anomalies and optionally some images with anomalies from the
production environment. The training is done in the dStudio cloud service,
which generates a neural network that can be uploaded and used in this
tool. The tool gives an anomaly score for each image it is applied on,
which indicates how anomalous the image is.

The tool generates a heatmap over the part of the image detected as anomalous. The
heatmap is visualized as an overlay on the original image.

If you provide images with anomalies you can optionally label a mask for the anomalous
part of the image. This information is used in the training of the network and can lead to
better anomaly scores and heatmaps.

The tool AI Anomaly Detection (dStudio) enables the usage of trained neural networks
from SICK dStudio. For more information about how to get your own network, visit
dstudio.cloud.sick.com.

Settings

Setting Description

Upload network Upload a trained neural network to the device to use for the anom-
aly detection. The neural network must be trained by and down-
loaded as a .json file from the SICK dStudio software.

Launch dStudio Press this button to open the Projects part of dStudio.

Network filename Displays the filename of the currently uploaded network.

Scoring method This setting controls how the anomaly score is calculated. This
setting is only available if a network has been uploaded which was
trained on both normal and anomalous images.
The options are:

O Classifier: This scoring method is the default option when
uploading a network trained on both normal and anomalous
images. The anomaly score is based on the decision of a clas-
sifier trained to differentiate between normal and anomalous
images. The classifier uses all the training data, but the anomaly
score is not directly based on the heatmap, which may some-
times be confusing. Using this scoring method usually leads to
the best separation.

O Heatmap max: The anomaly score is the maximum value in the
heatmap. This scoring method does not use much of the infor-
mation from the anomalous training images, but is useful if it is
important that the anomaly score is directly based of the heat-
map. This method performs worse when the anomaly is global,
since only the maximum value is used. The only available option
when uploading a network trained only on normal images.
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Setting Description

Region reference Reference a specific region produced by the tool Region. If a region
is referenced, the anomaly detection is only done on the content
within this region.

NOTE
Be careful when using regions and the anomaly detection tool.
Use the same region extraction for both collecting training data
and applying the tool. Doing so ensures that the network receives
images with the same aspect ratio and consistent object size dur-
ing training and inference, which is needed for good performance.

NOTE
Only positive rectangular regions can be used for the image classi-
fication. The first positive rectangular region in the list is used if the
referenced tool contains more than one region. An error message
appears if the referenced region does not contain any positive rec-
tangular regions.

NOTE
If the position and rotation of the object of interest vary between the
acquired images, it is recommended to link the connected Region
to the tool Object Locator. See the Object Locator help for more
information.

Results

Result Description Variable name

Anomaly score The anomaly score indicates how much the
image differs compared to the normal images
used for training, using a value between 0 and 1.
A score close to 0 indicates that the image is
similar to the normal images. A score close to 1
indicates that the image is anomalous.
Use the threshold slider to control the maxi-
mum anomaly score that is classified as nor-
mal. When loading the model the score uses
the optimal threshold found during training, but
it can be adjusted to fit the needs of the appli-
cation.
Statistics about the anomaly scores for the
training can be viewed in the dStudio evaluation
page

AnomalyScore

Pass decision The total result, based on the set threshold
value for Anomaly score.

Workflow

1. Collect images for training and train in dStudio
Details on how to collect images and how to train networks in dStudio can be
found on the dStudio tutorial website tutorial.dstudio.cloud.sick.com.

2. Upload network
Upload the dStudio anomaly detection network which you downloaded from the
dStudio website. Press the button Upload network and select your .json file.

3. Adjust the parameters
To control the Pass/Fail value of the tool, adjust the threshold for Anomaly score
to fit the needs of your application.
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Visualization

The colors in the heatmap go from blue to green to red. The red color shows the parts of
the images that differ the most from the good images. The intensity and colors of actual
defects or anomalies are different for every dataset and application.

Setting Description

Visualization range Use this slider to define the boundaries for the colors in the heat-
map. Pull the lower slider up to make the visualization less sensitive
to small anomaly scores. Pull the upper slider down to make the
visualization more sensitive to large anomaly scores.

Visualization opacity Use this slider to define the opacity of the heatmap. Pull the slider
up to make the heatmap more opaque. Pull the slider down to
make the heatmap more transparent.

Troubleshooting

Consistent image input

Are the images that the tool is applied on similar to the images used for training? If
not, the performance of the tool might be affected. Make sure to use the same region
extraction for both collecting training data and applying the tool. Doing so ensures that
the network receives images with the same aspect ratio and consistent object size
during training and inference, which improves performance.

Missed anomalies

The tool consistently classifies some anomalous images as normal. Consider adding
some of these examples to the training data as anomalous examples and retrain the
network.

Normal variation in training data

The normal variation of images should be represented in the training data. If the training
data only contains a small subset of the normal variation, the tool might incorrectly
classify normal images as anomalous. Make sure to include a wide variety of normal
images in the training data.

6.10.2.3 AI Blob Finder (dStudio) tool

Use the tool AI Blob Finder (dStudio) to segment and count objects in
acquired images. The use of the tool AI Blob Finder (dStudio) requires
that a trained Object finder pixel mask neural network is uploaded prior to
starting the detection. The resulting objects are found as blobs, clusters of
connected pixels, which are characterized by their class, size and position.

The tool AI Blob Finder (dStudio) enables the usage of trained neural networks from
SICK dStudio. For more information about how to get your own network, visit dstu-
dio.cloud.sick.com.

The tool can reference a region to only find blobs within that region.

NOTE
If the image includes overlap6), objects that appear fully inside the image overlap are
found both in the current image and the next image. The second time, the object is
considered a duplicate and is not reported as a result. Duplicates are visualized with a
transparent red overlay.

6) Only available for Ranger3, Ruler3000 and LMS4000 devices
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Settings

Setting Description

Upload network Upload a trained dStudio Object finder pixel mask neural network
to the device to use for the segmentation. The neural network must
be trained by and downloaded as a .json file from the SICK dStudio
software.

Launch dStudio Press this button to open the Projects part of dStudio.

Network filename Displays the filename of the currently uploaded network.

Network image compo-
nent

Displays which image component the network expects. If not
shown, the network accepts intensity or color images and will use
whichever is available.

Filter classes Enable this option to find and display only some of the classes
which the network has been trained to find. After this option has
been enabled, select which classes to be enabled in the drop-
down menu.

Detection thresholds

Setting Description

General threshold The network gives a confidence score for each segmented blob
that it finds. The score is a measurement of how confident the
network is that the blob is an object it has been trained to find.
The General threshold indicates how confident the network needs
to be in order to show the blob in the viewer. A higher General
threshold means that fewer objects are displayed. A lower General
threshold means that more objects are shown.

Class specific Detection thresholds can be set for each individual class. All
classes use the General threshold unless a Class specific thresh-
old is set.

Advanced

Setting Description

Region reference Reference a specific region produced by the tool Region. If a region
is referenced, the segmentation is only done on the content within
this region.

NOTE
Only positive rectangular regions can be used for the object detec-
tion. The first positive rectangular region in the list is used if the ref-
erenced Region contains more than one region. An error message
appears if the referenced Region does not contain any positive
rectangular regions.

NOTE
If the position and rotation of the inspection region vary between
the acquired images, it is recommended to link the connected
Region to the tool Object Locator. See the Object Locator help
for more information.

Remove blobs touching
border

Select this checkbox to exclude blobs touching the region border.

Use oriented bounding
box

Select this checkbox to calculate the width and length using an
oriented bounding box. If not enabled, the measurements are axis-
aligned. Not using an oriented bounding box may improve the proc-
essing time.
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NOTE
Add child tools to perform further analysis on the blobs found by this tool. The child
tools run on every blob. The child tool regions are transformed relative to each blob.
The child tools produce a list of results sorted according to the parent tool.

Action commands

Action name Description Argument

enableConfigClassThres-
hold

Enables or disables a Detection
threshold for a class. Set state to
true to enable and false to disable.
<stx>call
AIBlobFinderDStudio:0
enableConfigClassThreshold
"Green vial" true<etx>

className: string
state: bool

enableResultClassThres-
hold

Enables or disables a Result thresh-
old for a class. Set state to true to
enable and false to disable.
<stx>call
AIBlobFinderDStudio:0
enableResultClassThreshold
"Green vial" true<etx>

className: string
state: bool

setClassThreshold Sets the lower and upper threshold
for a class.
<stx>call
AIBlobFinderDStudio:0
setClassThreshold "Green
vial" 10 30<etx>

className: string
lowerThreshold: num-
ber
upperThreshold: num-
ber

setClassNumBlobsThres-
hold

Sets the lower and upper threshold
for a class.
<stx>call
AIBlobFinderDStudio:0
setClassNumBlobsThreshold
"Green vial" 10 30<etx>

className: string
lowerThreshold: num-
ber
upperThreshold: num-
ber

setClassAreaThreshold Sets the lower and upper threshold
for a class.
<stx>call
AIBlobFinderDStudio:0
setClassAreaThreshold
"Green vial" 10 30<etx>

className: string
lowerThreshold: num-
ber
upperThreshold: num-
ber

setClassHeightThreshold Sets the lower and upper threshold
for a class.
<stx>call
AIBlobFinderDStudio:0
setClassHeightThreshold
"Green vial" 70 100<etx>

className: string
lowerThreshold: num-
ber
upperThreshold: num-
ber

setClassWidthThreshold Sets the lower and upper threshold
for width for a class.
<stx>call
AIBlobFinderDStudio:0
setClassWidthThreshold
"Green vial" 70 100<etx>

className: string
lowerThreshold: num-
ber
upperThreshold: num-
ber

Results

Result Description Variable name

Total number of blobs The total number of found blobs. NumBlobs
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Result Description Variable name

Blobs List containing index, pass, class, score, width,
height, area, center of gravity and rotation of all
found blobs.

Blobs

Sort by Select in which order the found blobs should be
sorted. The possible choices are:

O Class
O Area
O Score
O Center of gravity X
O Center of gravity Y
O Height
O Width

SortBy

Order Select between Ascending or Descending
sorting order.

Order

Center point of first blob Center point (x, y) for the first blob in the list
Blobs.

FirstBlobCen
ter

Pass decision Total result, based on the set threshold value
for Total number of blobs.

Pass

Class thresholds Thresholds can be set for each individual class.
It is possible to set result thresholds for the
range of allowed number of detected blobs and
thresholds for the allowed range for the area,
width and height of detected blobs.

Workflow

1. Collect images for training and train in dStudio
Details on how to collect images and how to train networks in dStudio can be
found on the dStudio tutorial website tutorial.dstudio.cloud.sick.com.

2. Upload network
Upload the dStudio Object finding pixel mask network which you downloaded from
the dStudio website.
1 Press the button Upload network and select your .json file.

3. Adjust the Parameters
This step is optional. See details in the section Detection thresholds.
1 Adjust the General threshold and/or the Class specific thresholds.
2 Select the classes from the drop-down menu.

4. Choose the right format of the results
The table Blobs displays the segmented objects. Use the settings Sort by and
Order to define how the table is presented.

5. Define how many objects are allowed per class
In some applications, there are clear rules defining what should be allowed in the
image.
Define the rules in Class thresholds, by selecting which classes should have
thresholds and what the thresholds are.

6. Choose the right Visualization options
The Visualization options do not affect the Results which can be communicated
to other tools. The Visualization enables how and which overlays are displayed in
the user interface.
Select settings which makes it easy to interpret the results. Details on the different
settings are found in the Visualization section.
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Visualization

Setting Description

Transparency Use this setting to define the transparency of the overlay of the
blobs. The border pixels of the overlay are always in a contrasting
color.

Visualization mode Choose how the objects will be visualized in the user interface:

O Dot (Center of gravity)
O Bounding box
O Cross (Center of gravity)

Display class and score Select this checkbox to display the Class and Score for the differ-
ent objects.

Further topics

O Setting the region of interest for a tool

6.10.2.4 AI Circular OCR Pretrained tool

The tool AI Circular OCR Pretrained reads the text within a circular region.
The image within the circular region is unwrapped into a rectangular
image, in which the text is read. If search is enabled, the tool finds and
reads all text segments inside the region, regardless of placement, line
division etc. If search is disabled, the tool assumes that the region is
placed tightly around one line of text. The tool then attempts to do a
reading of the entire tool region.

If the text position varies between the acquired images, it is recommended to link this
tool to a locator tool. See the tool help for locator tools for more information.

Settings

Setting Description

Read mode Select what mode of reading to perform. The options are:

O Dot print: Select this option when the text is printed using dot
print. This option gives a more robust reading result for this type
of text. Only characters that exist within the English alphabet
can be read.

O English fast: Select this option when you only want to read
characters that exist within the English alphabet, and the appli-
cation requires speed. This option might be slightly less stable
than the robust version.

O Latin robust: Select this option when you want to read char-
acters that exist within the Latin character set. By default, the
system reads only characters included in the English alphabet.
To allow more characters, use the parameter Extra characters
under Character selection. The available extra characters are
most characters appearing in Western European languages
(see Latin-1 or ISO/IEC 8859-1) and an extended list of symbols.
This option gives a more robust reading result, but might be
slower than the fast version.

Tune performance

Use this button to improve the performance and/or processing time of the tool. Optimal
values for the parameters Downsample search and Downsample reading are auto-
matically estimated.

1. Enter the expected text result from the tool in the dialog that opens.
2. Press the button Tune performance when the expected text is correct.
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A search is performed to find values for the parameters that will provide the correct
result while optimizing the speed of the search and reading steps. If search is disabled,
only Downsample reading is estimated.

Spaces are ignored when verifying against the expected text entered in the dialog.

The values are only optimized for the current image. If the reading is deemed unstable
when testing on more images, slightly adjust the values manually.

Performance

Setting Description

Disable search Disable automatic search for text segments. When search is ena-
bled, the tool automatically finds where within the tool region the
text is. The reading is performed only within the region of each
found text segment.
If search is disabled, the tool performs the reading within the entire
tool region. Place the tool region around just one line of text and as
tightly around the text as possible. Disabling search improves the
speed of the tool. Disabling search is only recommended when the
text is reliably in the same position, possibly in relation to a locator
tool.
It is recommended to keep search enabled:

O If the position or rotation of the text varies.
O If you want to read more than one line or segment of text.

Downsample search Set how much the image within the tool region should be down-
sampled before attempting to find the text segments. A value of
1.00 means no downsampling. Adding downsampling can improve
the speed of the search step. This setting will have no effect if
search is disabled.

Downsample reading Set how much the image within the region to be read should be
downsampled before attempting to read the text. A value of 1.00
means no downsampling. Adding downsampling can improve the
speed of the reading step.

Read upside down text Enable this parameter to automatically detect if the text within the
tool region is upside down. If the text is upside down, the image is
flipped before reading.
If search is enabled, this detection is performed within each found
text region. Enabling this option may increase the run time of the
tool. This option is only recommended to use if the text can be
expected to sometimes be found upside down.

Image viewers

NOTE
The buttons Previous image and Next image are only visible if there is more than one
image to show.

Search region images

The viewer Search region images, shows the unwrapped image within the tool region.
The downsampling decided by Downsample search is also applied to these images.

Use this viewer to determine that:

O The region is placed correctly.
O The downsampling level is such that it is possible to find the text within the image.

Use the button Expand to inspect the image closer. The image is opened in a separate
dialog.

If search is disabled, this viewer is not shown.

Text region images
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The viewer Text region images, shows the cropped and rectified image within each
found text region, or the unwrapped image within the tool region if search is disabled.
The downsampling decided by Downsample reading is also applied to these images.

Use this viewer to determine that:

O The region is placed correctly.
O The downsampling level is such that it is possible to read the text within the image.

If there are multiple text regions, the buttons Previous image and Next image can be
used to toggle between them. Use the button Expand to inspect an image closer. The
image is opened in a separate dialog.

Character selection

Setting Description

Upper case letters Enable this parameter to allow upper case letters in the reading
result.
Disable this option if you know that upper case letters will not
appear in the text to increase the robustness of the result.

Lower case letters Enable this parameter to allow lower case letters in the reading
result.
Disable this option if you know that lower case letters will not
appear in the text to increase the robustness of the result.

Numbers Enable this parameter to allow numbers in the reading result.
Disable this option if you know that numbers will not appear in the
text to increase the robustness of the result.

Special characters Enable this parameter to allow special characters such as dots,
dashes etc. in the reading result.
Disable this option if you know that special characters will not
appear in the text to increase the robustness of the result.

Spaces Enable this parameter to allow spaces in the reading result.
Disable this option to ignore any spaces found in the text to
increase the robustness of the result.

NOTE
Note that spaces are used in the Text result to indicate the start
of a new text segment. These spaces will remain even if reading
spaces is disabled.

Extra characters Enter any additional characters that should be allowed to be
included in the reading result. Most Latin characters appearing in
Western European languages (see Latin-1 or ISO/IEC 8859-1) are
accepted, and a large variety of symbols. If the system cannot
include a character you entered, it shows a warning listing the
ignored characters as they cannot be read.
This parameter is only visible when Read mode is set to Latin
robust.

Character size Enable this setting to set a lower and an upper bound on the
allowed size of the found characters. The bounds are applied to
the height of the found text regions, rather than to the individual
characters. Text regions with a height outside these bounds are
discarded.
This setting is only visible if search is enabled.
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Sorting

Setting Description

Sort by Select how to sort the text segments when search is enabled and
multiple segments are found. The possible choices are:

O Line by line: Adjust for the average rotation of all text segments,
and then sort them from top to bottom. If several text segments
are considered to be on the same line, they are sorted from left
to right. This sorting might not give the expected result if there
are large variations in the rotations of the text segments.

O Distance to left region border: Sort by the distance to the left
side of the tool region, sorting the text segments from left to
right.

O Distance to top region border: Sort by the distance to the top
of the tool region, sorting the text segments from top to bottom.

O Area: Sort by the area of the found text segments.

NOTE
The sorting is applied based on the unwrapped image within the
tool region. The directions are thus in relation to that image, shown
in the Image viewers section.

Order Select between Ascending or Descending sorting order.

Start at largest gap Enable this parameter to always output the read text starting with
the found text region that has the largest gap to the previous text
region, given the chosen sorting order. This ensures that the Text
result always starts in the same place along the circular region,
regardless of the rotation of the text along the circle. This option is
only available when Sort by is set to either Line by line or Distance
to left region border.

Verification

NOTE
You can only set either an expected text or an expected date, i.e. only one of the
parameters Expected text and Expected date format can be enabled at a time.

Setting Description

Expected text Enable this parameter to verify that the read text matches an
expected text. Specify the expected text.
If the Text result does not match the entered text, the result Verifi-
cation successful is False and the tool fails.
The expected text can be read over several text regions. Make sure
to write the different parts of the text in the correct order, according
to the settings under Sorting. Use spaces to separate parts of the
text that may be found in different text regions. Spaces will other-
wise not be matched against when verifying the expected text.
Once the expected text has been found in its entirety, any addi-
tional text found within the tool region is discarded.

Expected date format Enable this parameter to verify that the read text matches a date
corresponding to the current date with an optional offset. Choose
the date format by specifying the order of year, month, and day.
The year can be written with two or four numbers, YY or YYYY. The
month and day are written with two numbers, MM and DD, respec-
tively. Either the year or day can optionally be excluded.
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Setting Description

Date separator Choose which separator is allowed or should appear between the
different parts of the date. The options are:

O None: There should not be any separator present, the numbers
are written directly after each other, YYYYDDMM.

O Any: Any character that is not a number or a letter is allowed to
be the separator. It also allows there to be no separator present
at all.

O Dash ( - ): The parts of the date are separated by dashes, YYYY-
MM-DD.

O Period ( . ): The parts of the date are separated by periods,
YYYY.MM.DD.

O Slash ( / ): The parts of the date are separated by slashes,
YYYY/MM/DD.

O Space ( ): The parts of the date are separated by spaces, YYYY
MM DD.

This parameter is only visible if Expected date format is enabled.

Offset Set an offset (in number of days) to the current date as configured
on the device. The date taking place this many days into the future
is the date that is expected to be read. For example, set the current
date to 2025-01-01 and the offset to 7 days. The expected date is
2025-01-08.
This parameter is only visible if Expected date format is enabled.

Tolerance Set a tolerance (in minutes) stating how long into the past the read
date is allowed to stretch. This parameter compensates for delays
between printing the date and reading it. The system accepts yes-
terday’s date for the given number of minutes after midnight.
This parameter is only visible if Expected date format is enabled.

Date interval Read-only field that displays the currently configured date interval
of the expected date. Note that only the date part is actually used
for the verification, the time is only displayed to help verify the
configuration of the Tolerance parameter.
This parameter is only visible if Expected date format is enabled.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

The region should be placed so that it covers the text without covering too much of the
background. It is important that the region is placed tightly around just one line of text, if
search is disabled.

Results

Result Description Variable name

Pass decision A Pass result means that the tool succeeded
in reading some text, that the text contained
an accepted Number of characters and that
Verification successful is True.

Pass

Number of characters Set a lower and an upper threshold defining
how many characters should be read in order
for the reading result to pass.

NumChars
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Result Description Variable name

Text result The read text. If more than one text segment
is found, they are concatenated into one text
string with a space between each text segment.
The text segments are sorted according to the
settings in the section Sorting.

NOTE
The tool can detect if there are actual spaces
in the text, therefore a space in the string does
not necessarily indicate the start of a new text
segment.

TextResult

Verification successful Shows True or False depending on if the Text
result matches the Expected text or a date
within the Date interval. If both Expected text
and Expected date format are disabled or
empty, the result is always True.

Verification
Match

6.10.2.5 AI Classification tool

The tool AI Classification provides functionality to classify images. To be
able to classify images, a dataset needs to be captured and trained on.

Tutorial video

AI Classification tool

Dataset

Setting Description

Export dataset Exports the current dataset to a computer. The images are sorted
into different folders depending on their annotation.

Import dataset Imports a selected dataset from your computer to the tool. The
images are annotated according to the folder structure in the
selected dataset.

Component Select which image component the tool should use for its analysis.

NOTE
This setting is only available on 3D devices.

Add class Add a new class. The new class will be assigned the lowest index
available. The maximum number of classes is 10. Hover over the
class name to see the class index.

All images

Setting Description

Add active image This button adds the current image in the viewer to the dataset and
opens the Region annotation window.

Add Opens a file picker where you can select images that already exist
in the device's storage. You can also upload images from your com-
puter. The selected images are added under All images.

Delete Opens a dialog to delete the selected images, either permanently
from device, or only from the current dataset.

Class "X"

Setting Description

Rename class Renames the class.
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Setting Description

Delete class Deletes the class along with all annotations belonging to it. Images
are not deleted by this action.

Quick add Adds the current image annotated with the current tool region(s) to
the class.

Delete Delete the selected annotations.

Training

Setting Description

Train Starts the training.

The status indicator in the header of the Training section shows the current training
status of the tool. The status can be either Trained or Not trained.

The maximum number of images allowed during training is 100. If there are more than
100 images in the dataset, the first 100 images will be used for training.

Settings

Setting Description

Hardware acceleration Select this checkbox to enable hardware acceleration. Hardware
acceleration will decrease analysis time. For some applications,
hardware acceleration can also decrease the accuracy of the pre-
dictions.

NOTE
Hardware acceleration is only available on certain device types.

Results

Result Description Variable name

Class score The score assigned to the predicted class.
Higher score indicates higher similarity to the
annotations in the corresponding class.

ClassScore

Class margin Indicates the difference between the largest
score and the second largest score. A low mar-
gin indicates uncertainty in the prediction from
the tool.

ClassMargin

Class index The index of the predicted class. ClassIndex
Class name The name of the predicted class. ClassName
Scores A graph that visualizes all class scores.

Pass decision The total result. A successful classification
gives a Pass result.

Pass

Workflow

1. Adjusting the ROI
Move the region such that it covers the part of the image where you want to
perform classification. If the detail that you want to analyze can move around, con-
sider using a locator tool such as Object Locator to dynamically follow the detail.
If you are working with images already saved on your device, use the Playback
mode to adjust your region.

2. Creating a dataset of images
The tool AI Classification needs to train on images from the production environ-
ment.
There are three ways to make images available for the tool AI Classification:
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o Add the currently active image.
o Add images from your computer.
o Add images that already exist in the device's storage.
Use the button Add active image to add the active image without any annotations
to the dataset. Use the button Quick add under the class expanders to add the
active image with the current tool region assigned to the corresponding class.

3. Annotate images
After the images have been added to the dataset, the images have to be anno-
tated with the regions in which the classification will be performed. The annota-
tions can be added by either:
o Quick add buttons.
o Region annotation dialog.
The Quick add button will add the active image to the dataset annotated with the
current tool region to the associated class.
In the region annotation dialog, regions are manually annotated. The dialog is
opened automatically on Add active image, or manually by double clicking the
image. Use the Load tool region(s) button in the dialog to fetch the current tool
region. Then assign the region to a class by selecting a class in the right panel and
then selecting the region.

Using the tool as for-each child
If there are multiple details you want to classify, use the AI Classification tool as a
for-each child, for example under Blob Finder or AI Object Detection.
When annotating with the Quick add button, all for-each regions are added to the
dataset. In this case, all regions in the image have to belong to the same class.
When annotating in the Region annotation dialog, the Load tool region(s) button
loads all for-each regions. All regions have to be assigned to a class before the
annotations can be saved.

4. Training the tool
After adding images to your dataset, you are ready to begin training the tool.

Image handling

In the tool pane, All images shows all images added to the dataset. Each Class "X"
annotations section shows the annotations for that class.

Annotating images

Open the Region annotation window by double-clicking an image under All images, or
by double-clicking an annotation tile under one of the Class "X" annotations sections.

Deleting images

It is possible to delete images from the section All images. Select the images to delete
and click the delete button.

Deleting annotations

It is possible to delete annotations from the Class "X" annotations sections in the tool
pane. Select the annotations to delete and click the delete button. This operation can
also be performed in the Region annotation window, in the Edit regions view.

Region annotation

Open the Region annotation window by double-clicking the image under All images,
or by double-clicking one of the annotations under Class "X" annotations section. The
Region annotation window also opens automatically when you click Add active image
under All images.
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The Region annotation window is where you set which tool regions belong to each
class. You select the class of the region by first selecting the class in the right pane, and
then clicking the region corresponding to that class.

Load tool region(s)

The button Load tool region(s) fetches the regions from the tool and its parent tools on
the image. This means that if AI Classification is a for-each child and/or uses a locator
tool, the loaded tool regions will be exactly the same as when the tool is executed on
this image.

NOTE
This is the recommended way to add regions to ensure the training samples match
what the tool will see during operation.

Edit regions

In the Edit regions view, you can manually change the position of annotation regions.
The shape and size cannot be changed from this view. Instead, they are always the
same as the base tool region.

Setting Description

Add region Add a new annotation region.

Remove selected Remove the selected region.

Remove all Remove all regions.

6.10.2.6 AI Classification (dStudio) tool

The tool AI Classification (dStudio) is used for classification of acquired
images. The use of the tool AI Classification (dStudio) requires that a
trained neural network is uploaded prior to starting the classification. The
resulting class can be communicated with the tool Send String.
The tool AI Classification (dStudio) enables the usage of trained neural
networks from dStudio. For more information about how to get your own
network, visit dstudio.cloud.sick.com.

Settings

Setting Description

Upload network Upload a trained neural network to the device to use for the classifi-
cation. The neural network must be trained by and downloaded as
a .json file from the dStudio software.

Launch dStudio Press this button to open the Projects part of dStudio.

Network filename Displays the filename of the currently uploaded network.

Class labels in network Displays the class labels of the currently uploaded network.
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Setting Description

Region reference Reference a specific region produced by a Region tool. If a region
is referenced, the image classification is only done on the content
within this region.

NOTE
Only positive rectangular regions can be used for the image clas-
sification. If the referenced Region tool contains more than one
region, the first positive rectangular region in the list is used. If the
Region tool does not contain any positive rectangular regions, an
error message appears.

NOTE
If the position and rotation of the object of interest vary between the
acquired images, link the connected Region tool to a locator tool.

Output activation depending on AI Classification (dStudio) class name

In order to activate an output depending on the resulting AI Classification (dStudio)
class name, Expression tools are needed.

Results

Result Description Variable name

Confidence The neural network's estimation of the proba-
bility that the classification of the object in the
image is correct.

Confidence

Class index The index of the class to which the current
image belongs, according to the classification.
If no network is uploaded, Class index is set to
-1.

ClassIndex

Class The name of the class to which the current
image belongs, according to the classification.
If no network is uploaded, Class is set to No
class.

Class

Pass decision The total result, based on the following set-
tings:

O The set threshold value for Confidence.
O The uploaded network: If no valid network is

uploaded, the Pass decision is set to Fail.
O The referenced region: If an invalid or non-

existing region is referenced, the Pass deci-
sion is set to Fail.

Pass

Visualization

When the classification for an image is done, the class name and the confidence are
displayed on top of the image in the image viewer.

O If a region is referenced, the class name and the confidence are displayed inside
the region.

O The class name is displayed in the upper left corner of the image or region.
O The confidence is illustrated as a bar in the right part of the image or region. The

higher the confidence, the higher the bar.

Further topics

O Expression tool
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6.10.2.7 AI Object Detection tool

The tool AI Object Detection is used to detect objects, or parts of objects,
that are roughly circular in shape. To be able to detect objects, a dataset
has to be captured and annotated. The tool has to be trained on the
annotated images.

The tool AI Object Detection is designed to find up to ten different types of objects.
The tool outputs the center point of every found object along with the predicted class of
the object. The training is performed on device.

NOTE
If the image includes overlap7), objects that appear fully inside the image overlap are
found both in the current image and the next image. The second time, the object is
considered a duplicate and is not reported as a result. Duplicates are visualized with a
transparent red overlay.

Tutorial video

AI Object Detection (on-device multi-class)

Regions

This tool has the option to operate within a region of interest (ROI), which is set in the
Regions section in the tool pane.

If no region is added, the tool operates on the entire image.

Dataset

There are two image categories:

O Object: Images that contain the object to detect. The objects in these images have
to be annotated.

O Background: Images of the background scene and should not contain any of the
objects to detect.

The status indicator in the header of the Dataset section shows the current training
status of the tool. The status can be either Trained, Training, or Not trained.

Setting Description

Add active image Adds the current image in the viewer to the corresponding cate-
gory. If the image is added to the Object category, the annotation
dialog is opened. If the image is added to the Background cate-
gory, the tool is automatically trained on the image.

Add images Opens a file picker where you can select images that already exist
in the device's storage. The selected images are added to the cor-
responding category. Images that are added to the Object category
require annotation. Images that are added to the Background cate-
gory are trained on automatically.

Delete Deletes all selected images in the category. A dialog opens and you
can choose to delete the images from the dataset or permanently
from the device.

Annotate Opens the Annotation dialog. First select the images to annotate
by clicking them. When pressing Annotate, all selected images will
be available in the Annotation dialog.

Advanced Description

Export dataset Exports the current dataset to your computer as a zip file. The
export includes all images and their corresponding annotations.
The annotations are saved in a .json file in the exported folder.

7) Only available for Ranger3, Ruler3000 and LMS4000 devices
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Advanced Description

Import dataset Imports a zip file with an exported dataset from your computer.
The images are saved to the device and added to the tool with the
associated annotations from the .json file in the dataset folder.

Incremental training When enabling Incremental training, the tool trains only on the lat-
est added images unless a global setting is changed. If you change
a global setting, the tool retrains on all images.
If incremental training is not enabled, the tool always trains on all
available images.

CAUTION
Devices with low amounts of memory can become unstable if you
enable incremental training and save the model. By default, the tool
does not enable incremental training on devices with this issue.

Automatic training When enabling Automatic training, the tool automatically starts
training whenever a new image is added.
When Automatic training is disabled, use the button Train to trig-
ger a manual training. Manual trainings always include all images.

Classes

This section shows which classes exist in the dataset and the number of annotated
objects in each class. The class header shows the color that is used to highlight objects
of that class in the viewer.

Setting Description

Set optimal thresholds Use this button to find the best value to separate objects from the
background.
If no clear separation is found, the tool chooses a value that balan-
ces between finding too many objects and too few objects.

Score threshold Set the threshold for the score values of the detected points. There
is one slider per class that you have created in the annotation
dialog.

Annotation

The objects to detect are annotated in the Annotation dialog. The Annotation dialog is
opened in the following ways:

O Add an image to the Object category with the button Add active image.
O Double-click on an image in the tool pane.
O Click on multiple images in the tool pane, followed by pressing the button Anno-

tate.
O In the Classes section, click the button Annotate images to open all images that

have annotations in the specific class.

When opening the Annotation dialog, multiple images can be annotated without train-
ing in-between. Cycle to the next or previous image using the arrow icons.

Annotations Description

Auto annotate Generates annotation suggestions. The suggested annotations
have to be reviewed and accepted or declined.

Clear Removes all annotation points in the current image.

Reset Resets all annotation points in the current image.

Global settings Description

Tune performance Finds the optimal values for object radii and object detail level.

Reset Resets all changes to global settings.
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Global settings Description

Object radius Set the radius of the annotation points. The Object radius is a
global setting, which means that changes are applied to all anno-
tated images. Changing the Object radius setting requires retrain-
ing of all annotated images.

Add class Add a new class to the dataset. The tool supports up to 10 different
classes.

Object detail level Sets the Object detail level. The Object detail level is a global
setting, which means that changes are applied to all annotated
images. Changing the Object detail level setting requires retrain-
ing of all annotated images.

O High: Objects with a fine-grained texture or shape are detected
better. The training and processing time will increase. It is not
possible to select a High detail level below a certain object
radius.

O Low: Objects with a plain texture or simple shape are detected
better. The training and processing time will decrease.

Train on rotated copies Adds rotated copies of the images to the training data. This option
can make the tool less sensitive to rotation variations, but will likely
increase training time.

Confirm Saves the annotation points and classes and trains on the current
images. If one of the global settings has changed, the tool is
retrained on the entire dataset which will result in an increased
training time.

Cancel Closes the dialog without saving annotations, saving changes to
classes or training the tool.

NOTE
Add child tools to perform further analysis on the objects found by this tool. The child
tools run on every object. The child tool regions are transformed relative to each object.
The child tools produce a list of results sorted according to the parent tool.

Review suggested annotations

When pressing the button Auto annotate, suggested annotations are generated. The
suggestions are displayed in the suggestions view. Accept or decline the suggestions
before returning to the regular view. The suggested annotations are displayed in the
image with a white border and pulsing animation. Use the class threshold sliders to
filter the suggestions. Accept or decline the suggestions to save or discard them.

Setting Description

Accept & Auto annotate Saves the suggested annotations as regular annotations and re-
runs auto annotation with the new annotations included.

Accept Saves the suggested annotations as regular annotations and
returns to the regular view.

Decline Removes the suggested annotations and returns to the regular
view.

Tune performance

Finds the optimal values for the object radii and object detail level. Press the button
Tune performance to enter this view.

During performance tuning, the tool performs training and evaluation on a range of
parameter values. The best candidate is picked based on the evaluation score. If mul-
tiple candidates have the same score, the option with the lowest processing time is
picked. After the performance tuning is done, the new object radii and object detail
level will have to be accepted or declined.

The performance tuning is performed on all the images in the dataset, so the tuning
time increases as the dataset grows.
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Setting Description

Allow increased execution
time

Includes values that increase the tool processing time.

Estimated tuning time Estimation of the time required to perform the performance tuning.

Back Returns to the regular view.

Tune performance Starts a performance tuning.

Accept Saves the new settings and returns to the regular view.

Decline Restores the original settings and returns to the regular view.

Results

Result Description Variable name

Objects detected The number of detected points. NumDetections
Trained Shows if the tool is trained or not trained. Trained
Detections List containing index, the center point, score

value, class index and class name of the
detections.

Detections

Pass decision The total result, based on the set threshold
value for Objects detected and, if selected,
the thresholds for Objects detected per
class.

Pass

Objects detected per
class

Pass thresholds can be set for each individ-
ual class. Set a pass threshold for the number
of objects allowed to appear in the image to
achieve an overall Pass result.

1. Select which classes to include from
the drop-down menu.

2. Set the threshold per class, to define a
Pass condition for the tool.

N/A

Workflow

1. Adjust the ROI
By default the tool does not have a region and will operate on the entire image.
Add a region if the objects you want to detect are only located in a part of the
image.

2. Annotation and training
The tool needs to train on images from the production environment.
There are two ways to add images to the tool:
o Use the button Add active image to add the currently active image to the

corresponding category.
o Add images that already exist in the device's storage. Use the button Add

images in one of the image categories. A file picker opens, where you can
select images to add.

a) Add object images
Images in the Object category should contain the objects to detect. These images
have to be annotated. If the image was added with Add active image, the annota-
tion dialog will open automatically. If the images were added with Add images,
open the annotation dialog by double-clicking the image. You can also click on all
images that need to be annotated and then select the button Annotate.
In the Annotation dialog, select the class you want to annotate and mark the
center point of all objects in that class. Adjust the radius so that the annotation
point covers the object. The radius value is applied to all annotated images. Try
to find a good radius value on the first annotated image. Repeat for all classes
present in the image. If the radius is changed for any class after the tool has been
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trained, the radius will change for that class in all previously annotated images.
If the Object radius setting is changed, retraining of all annotated images will
automatically start when selecting Confirm.
When all objects in every class are annotated, select Confirm. The annotations are
saved and the tool trains on the image.
Multiple images can be annotated in a row without training in-between if multiple
images are selected and then select the button Annotate. Annotate the individual
images in the same way as previously described. Cycle to the next or previous
image using the arrows in the Annotation dialog. The button Confirm saves the
annotations and the tool is trained on all newly annotated images.
b) Add background images
Background images only contain the background of the scene and do not contain
any objects to detect. By adding these images to the dataset, the tool learns
what features not to detect. This operation can increase the robustness of the
detections.
Add images to the background class either by Add active image or by Add
images. The images are trained on automatically when added to the class.

NOTE
The tool must be trained with at least one annotated image before it can be trained
on a background image.

3. Set the threshold
When the tool is trained, you will get a list of detections with a score value and
predicted class for each detected point. Set the class specific threshold for the
score values with the slider Score threshold in the Classes section. The optimal
threshold for all classes is calculated by pressing the button Set optimal thresh-
olds.

Visualization

When the tool is trained, a heatmap is generated for each image. The colors in the
heatmap are the same as the class colors. The colors range from a lower intensity to a
higher intensity. The highest intensity indicates the location of the detected point.

Setting Description

Visualization range This parameter is optional. If enabled, it sets the boundaries for
the colors in the heatmap for all classes. If disabled, the heatmap
boundaries are set automatically for each individual class based on
the Score threshold.

O Enabled: Sets the boundaries for the colors in the heatmap for
all classes.

O Disabled: The heatmap boundaries are set automatically for
each individual class based on the Score threshold.

Run visualization mode The heatmap adds overhead to the tool. Set Run visualization
mode to None for a faster processing time in Run mode.

O Detailed: The heatmap is shown in Run mode.
O None: The heatmap is not shown in Run mode.

Further topics

O Setting the region of interest for a tool
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6.10.2.8 AI Object Detection (dStudio) tool

The tool AI Object Detection (dStudio) is used to detect, i.e. find, objects
in acquired images. The use of the tool AI Object Detection (dStudio)
requires that a trained neural network is uploaded prior to starting the
detection. The resulting objects are found as bounding boxes which are
characterized by their class, size and position.

The tool AI Object Detection (dStudio) enables the usage of trained neural networks
from SICK dStudio. For more information about how to get your own network, visit
dstudio.cloud.sick.com.

NOTE
If the image includes overlap8), objects that appear fully inside the image overlap are
found both in the current image and the next image. The second time, the object is
considered a duplicate and is not reported as a result. Duplicates are visualized with a
transparent red overlay.

Settings

Setting Description

Upload network Upload a trained neural network to the device to use for the object
detection. The neural network must be trained by and downloaded
as a .json file from the SICK dStudio software.

Launch dStudio Press this button to open the Projects part of dStudio.

Network filename Displays the filename of the currently uploaded network.

Network image compo-
nent

Displays which image component the network expects. If not
shown, the network accepts intensity or color images and will use
whichever is available.

Filter classes Enable this option to find and display only some of the classes
which the network has been trained to find. After this option has
been enabled, select which classes to be enabled in the drop-
down menu.

Region reference Reference a specific region produced by the tool Region. If a region
is referenced, the object detection is only done on the content
within this region.

NOTE
Only positive rectangular regions can be used for the object detec-
tion. The first positive rectangular region in the list is used if the ref-
erenced Region contains more than one region. An error message
appears if the referenced Region does not contain any positive
rectangular regions.

NOTE
If the position and rotation of the inspection region vary between
the acquired images, it is recommended to link the connected
Region to the tool Object Locator. See the Object Locator help
for more information.

8) Only available for Ranger3, Ruler3000 and LMS4000 devices
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Parameters Description

Detection threshold The network gives a confidence score for each bounding box that it
finds. The score is a measurement of how confident the network is
that the bounding box contains an object it has been trained to find.
The Detection threshold indicates how confident the network
needs to be, in order to show the bounding box in the viewer.
A higher Detection threshold means that fewer objects are dis-
played. A lower Detection threshold means that more objects are
shown.

Overlap threshold The network can detect many bounding boxes. If two bounding
boxes overlap a lot, it is likely that the boxes have detected the
same object with almost the same position.
Use the Overlap threshold (also known as Non Maximum Suppres-
sion) to set a threshold on if these two boxes should be considered
to belong to the same object. Lowering the Overlap threshold
means that fewer objects are shown in the image. Raising the
Overlap threshold means that more objects are shown in the
image.
If the overlap between two boxes is higher than the threshold, the
bounding box with the lowest confidence is removed and only the
bounding box with the highest confidence is shown in the viewer.
This parameter is not available for networks with rotation support.

Overlap strategy The parameter Overlap strategy controls how overlap will be cal-
culated between two detections:

O Class-aware: Only calculates the overlap between detections
of the same class.

O Class-neutral: Calculates the overlap between all detections.

This parameter is not available for networks with rotation support.

Input size X The input resolution width.

Input size Y The input resolution height.

NOTE
Add child tools to perform further analysis on the objects found by this tool. The child
tools run on every object. The child tool regions are transformed relative to each object.
The child tools produce a list of results sorted according to the parent tool.

Action commands

Action name Description Argument

enableClassThreshold Enables or disables a Class threshold
for a class. Set state to true to ena-
ble and false to disable.
<stx>call
AIObjectDetectionDStudio:0
enableClassThreshold
"Green vial" true<etx>.

className: string
state: bool

setClassThreshold Sets the lower and upper threshold
for a class.
<stx>call
AIObjectDetectionDStudio:0
setClassThreshold "Green
vial" 10 30<etx>

className: string
lowerThreshold: num-
ber
upperThreshold: num-
ber

Results

Result Description Variable name

Objects detected The total number of detected objects in the
current image. The total numbers only include
classes listed in the Filter classes option.

NumDetection
s
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Result Description Variable name

Sort by Select in which order the objects should be
sorted. The possible choices are:

O Class
O Score
O Center of gravity X
O Center of gravity Y
O Width
O Height
O Rotation

SortBy

Order Select between Ascending or Descending
sorting order.

Order

Detections List containing index, class, score, center of
gravity, width, height and rotation of all found
objects.

DetectionsLi
st

Class thresholds Pass thresholds can be set for each individual
class. A pass threshold is the condition for the
number of objects that are allowed to appear
in the image in order for the image to have an
overall Pass result.

1. Select which classes to include from the
drop-down menu.

2. Set the threshold per class, to define a
Pass condition for the tool

N/A

Workflow

1. Collect images for training and train in dStudio
Details on how to collect images and how to train networks in dStudio can be
found on the dStudio tutorial website tutorial.dstudio.cloud.sick.com.

2. Upload network
Upload the dStudio object detection network which you downloaded from the
dStudio website.
1 Press the button Upload network and select your .json file.
2 Select which classes should be displayed by enabling the option Filter

classes. Select the classes from the drop-down menu. This step is optional.

3. Adjust the parameters
Adjust the Detection threshold and the Overlap threshold. See details in the
section Settings.

4. Choose the right format of the results
The table Detections displays the detected objects. Use the settings Sort by and
Order to define how the table is presented.

5. Define how many objects are allowed per class
In some applications, there are clear rules defining what should be allowed in the
image.
Define the rules in Class thresholds, by selecting which classes should have
thresholds and what the thresholds are.

6. Choose the right Visualization options
The Visualization options do not affect the Results which can be communicated
to other tools. The Visualization enables how and which overlays are displayed in
the user interface.
Select settings which makes it easy to interpret the results. Details on the different
settings are found in the Visualization section.
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Visualization

Setting Description

Transparency Use this setting to define the transparency of the fill of the box. This
setting is only relevant if Bounding box is selected as the Visuali-
zation mode. The border of the Bounding box always remains the
same.

Visualization mode Choose how the objects will be visualized in the user interface:

O Dot (Center of gravity)
O Bounding box
O Cross (Center of gravity)

Display prediction class
and score

Select this checkbox to display the Class and Score for the differ-
ent objects.

6.10.2.9 AI OCR Pretrained tool

The tool AI OCR Pretrained reads the text within the region. If search
is enabled, the tool finds and reads all text segments inside the region,
regardless of placement, line division etc. If search is disabled, the tool
assumes that the region is placed tightly around one line of text. The tool
then attempts to do a reading of the entire tool region.

If search is enabled, blue regions are shown around the found text segments. If search
is disabled, no blue regions will be shown as the tool uses the entire tool region. The
tool can (optionally) read text that is upside down. If search is enabled, the tool can
handle text that is rotated compared to the region. It is recommended to align the
region as well as possible with the text, with the red arrow pointing in the reading
direction.

If the text position varies between the acquired images, it is recommended to link this
tool to a locator tool. See the tool help for locator tools for more information.

Tutorial video

AI OCR Pretrained with dot print

Settings

Setting Description

Read mode Select what mode of reading to perform. The options are:

O Dot print: Select this option when the text is printed using dot
print. This option gives a more robust reading result for this type
of text. Only characters that exist within the English alphabet
can be read.

O English fast: Select this option when you only want to read
characters that exist within the English alphabet, and the appli-
cation requires speed. This option might be slightly less stable
than the robust version.

O Latin robust: Select this option when you want to read char-
acters that exist within the Latin character set. By default, the
system reads only characters included in the English alphabet.
To allow more characters, use the parameter Extra characters
under Character selection. The available extra characters are
most characters appearing in Western European languages
(see Latin-1 or ISO/IEC 8859-1) and an extended list of symbols.
This option gives a more robust reading result, but might be
slower than the fast version.

Tune performance

Use this button to improve the performance and/or processing time of the tool. Optimal
values for the parameters Downsample search and Downsample reading are auto-
matically estimated.
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1. Enter the expected text result from the tool in the dialog that opens.
2. Press the button Tune performance when the expected text is correct.

A search is performed to find values for the parameters that will provide the correct
result while optimizing the speed of the search and reading steps. If search is disabled,
only Downsample reading is estimated.

Spaces are ignored when verifying against the expected text entered in the dialog.

The values are only optimized for the current image. If the reading is deemed unstable
when testing on more images, slightly adjust the values manually.

Performance

Setting Description

Disable search Disable automatic search for text segments. When search is ena-
bled, the tool automatically finds where within the tool region the
text is. The reading is performed only within the region of each
found text segment.
If search is disabled, the tool performs the reading within the entire
tool region. Place the tool region around just one line of text and as
tightly around the text as possible. Disabling search improves the
speed of the tool. Disabling search is only recommended when the
text is reliably in the same position, possibly in relation to a locator
tool.
It is recommended to keep search enabled:

O If the position or rotation of the text varies.
O If you want to read more than one line or segment of text.

Downsample search Set how much the image within the tool region should be down-
sampled before attempting to find the text segments. A value of
1.00 means no downsampling. Adding downsampling can improve
the speed of the search step. This setting will have no effect if
search is disabled.

Downsample reading Set how much the image within the region to be read should be
downsampled before attempting to read the text. A value of 1.00
means no downsampling. Adding downsampling can improve the
speed of the reading step.

Read upside down text Enable this parameter to automatically detect if the text within the
tool region is upside down. If the text is upside down, the image is
flipped before reading.
If search is enabled, this detection is performed within each found
text region. Enabling this option may increase the run time of the
tool. This option is only recommended to use if the text can be
expected to sometimes be found upside down.

Image viewers

NOTE
The buttons Previous image and Next image are only visible if there is more than one
image to show.

Search region images

The viewer Search region images, shows the cropped and rectified image within
each positive tool region. The downsampling decided by Downsample search is also
applied to these images.

Use this viewer to determine that:

O The regions are placed correctly.
O The regions are rotated such that the text is aligned with the image borders.
O The downsampling level is such that it is possible to find the text within the image.
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If there are multiple positive tool regions, the buttons Previous image and Next image
can be used to toggle between them. Use the button Expand to inspect an image
closer. The image is opened in a separate dialog.

If search is disabled, this viewer is not shown.

Text region images

The viewer Text region images, shows the cropped and rectified image within each
found text region, or within each positive tool region if search is disabled. The down-
sampling decided by Downsample reading is also applied to these images.

Use this viewer to determine that:

O The regions are placed correctly.
O The regions are rotated such that the text is aligned with the image borders.
O The downsampling level is such that it is possible to read the text within the image.

If there are multiple text regions, the buttons Previous image and Next image can be
used to toggle between them. Use the button Expand to inspect an image closer. The
image is opened in a separate dialog.

Character selection

Setting Description

Upper case letters Enable this parameter to allow upper case letters in the reading
result.
Disable this option if you know that upper case letters will not
appear in the text to increase the robustness of the result.

Lower case letters Enable this parameter to allow lower case letters in the reading
result.
Disable this option if you know that lower case letters will not
appear in the text to increase the robustness of the result.

Numbers Enable this parameter to allow numbers in the reading result.
Disable this option if you know that numbers will not appear in the
text to increase the robustness of the result.

Special characters Enable this parameter to allow special characters such as dots,
dashes etc. in the reading result.
Disable this option if you know that special characters will not
appear in the text to increase the robustness of the result.

Spaces Enable this parameter to allow spaces in the reading result.
Disable this option to ignore any spaces found in the text to
increase the robustness of the result.

NOTE
Note that spaces are used in the Text result to indicate the start
of a new text segment. These spaces will remain even if reading
spaces is disabled.

Extra characters Enter any additional characters that should be allowed to be
included in the reading result. Most Latin characters appearing in
Western European languages (see Latin-1 or ISO/IEC 8859-1) are
accepted, and a large variety of symbols. If the system cannot
include a character you entered, it shows a warning listing the
ignored characters as they cannot be read.
This parameter is only visible when Read mode is set to Latin
robust.

Character size Enable this setting to set a lower and an upper bound on the
allowed size of the found characters. The bounds are applied to
the height of the found text regions, rather than to the individual
characters. Text regions with a height outside these bounds are
discarded.
This setting is only visible if search is enabled.
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Sorting

Setting Description

Sort by Select how to sort the text segments when search is enabled and
multiple segments are found. The possible choices are:

O Line by line: Adjust for the average rotation of all text segments,
and then sort them from top to bottom. If several text segments
are considered to be on the same line, they are sorted from left
to right. This sorting might not give the expected result if there
are large variations in the rotations of the text segments.

O Distance to left region border: Sort by the distance to the left
side of the tool region, sorting the text segments from left to
right.

O Distance to top region border: Sort by the distance to the top
of the tool region, sorting the text segments from top to bottom.

O Area: Sort by the area of the found text segments.

If multiple positive tool regions are used, the text segments are only
sorted within each tool region. All text segments found in the first
tool region are sorted before any text segment found in the second
tool region etc.

NOTE
The sorting is applied based on the cropped and rectified image
within each positive tool region. The directions are thus in relation
to the rotation of each region.

Order Select between Ascending or Descending sorting order.

NOTE
This sorting applies per positive tool region. In the case of multiple
positive tool regions, all text segments found in the first tool region
appear before any text segments in the second tool region etc.

Verification

NOTE
You can only set either an expected text or an expected date, i.e. only one of the
parameters Expected text and Expected date format can be enabled at a time.

Setting Description

Expected text Enable this parameter to verify that the read text matches an
expected text. Specify the expected text.
If the Text result does not match the entered text, the result Verifi-
cation successful is False and the tool fails.
The expected text can be read over several text regions. Make sure
to write the different parts of the text in the correct order, according
to the settings under Sorting. Use spaces to separate parts of the
text that may be found in different text regions. Spaces will other-
wise not be matched against when verifying the expected text.
Once the expected text has been found in its entirety, any addi-
tional text found within the tool region is discarded.

Expected date format Enable this parameter to verify that the read text matches a date
corresponding to the current date with an optional offset. Choose
the date format by specifying the order of year, month, and day.
The year can be written with two or four numbers, YY or YYYY. The
month and day are written with two numbers, MM and DD, respec-
tively. Either the year or day can optionally be excluded.
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Setting Description

Date separator Choose which separator is allowed or should appear between the
different parts of the date. The options are:

O None: There should not be any separator present, the numbers
are written directly after each other, YYYYDDMM.

O Any: Any character that is not a number or a letter is allowed to
be the separator. It also allows there to be no separator present
at all.

O Dash ( - ): The parts of the date are separated by dashes, YYYY-
MM-DD.

O Period ( . ): The parts of the date are separated by periods,
YYYY.MM.DD.

O Slash ( / ): The parts of the date are separated by slashes,
YYYY/MM/DD.

O Space ( ): The parts of the date are separated by spaces, YYYY
MM DD.

This parameter is only visible if Expected date format is enabled.

Offset Set an offset (in number of days) to the current date as configured
on the device. The date taking place this many days into the future
is the date that is expected to be read. For example, set the current
date to 2025-01-01 and the offset to 7 days. The expected date is
2025-01-08.
This parameter is only visible if Expected date format is enabled.

Tolerance Set a tolerance (in minutes) stating how long into the past the read
date is allowed to stretch. This parameter compensates for delays
between printing the date and reading it. The system accepts yes-
terday’s date for the given number of minutes after midnight.
This parameter is only visible if Expected date format is enabled.

Date interval Read-only field that displays the currently configured date interval
of the expected date. Note that only the date part is actually used
for the verification, the time is only displayed to help verify the
configuration of the Tolerance parameter.
This parameter is only visible if Expected date format is enabled.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

The region should be placed so that it covers the text without covering too much of the
background. Align the region to match the orientation of the text. It is important that the
region is placed tightly around just one line of text, if search is disabled.

Results

Result Description Variable name

Pass decision A Pass result means that the tool succeeded
in reading some text, that the text contained
an accepted Number of characters and that
Verification successful is True.

Pass

Number of characters Set a lower and an upper threshold defining
how many characters should be read in order
for the reading result to pass.

NumChars
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Result Description Variable name

Text result The read text. If more than one text segment
is found, they are concatenated into one text
string with a space between each text segment.
The text segments are sorted according to the
settings in the section Sorting.

NOTE
The tool can detect if there are actual spaces
in the text, therefore a space in the string does
not necessarily indicate the start of a new text
segment.

TextResult

Verification successful Shows True or False depending on if the Text
result matches the Expected text or a date
within the Date interval. If both Expected text
and Expected date format are disabled or
empty, the result is always True.

Verification
Match

Further topics

O Setting the region of interest for a tool

6.10.2.10 Angle tool

The Angle tool measures the angle, 0 to 180°, between two lines. The
smallest angle between the lines in the chosen direction is measured,
starting from the reference line.

Tutorial video

Angle (2D) tool

Settings

Setting Description

Reference line The reference line from which the angle is calculated.

Secondary line The line that has an angle in relation to the reference line.

Select angle direction Direction:

O Clockwise measures the angle from the reference line to the
secondary line in a clockwise direction.

O Counter clockwise measures the angle from the reference line
to the secondary line in a counter clockwise direction.

Results

Result Description Variable name

Angle (deg) The angle between the lines in degrees. The
angle is between 0 and 180 degrees.
Set which result is Expected and the Tolerance
for the decision to pass.

Angle

Intersection point The point, which is located where the two lines
intersect.

Point

Pass decision A valid angle measurement gives a Pass result. Pass

Wrap-around effect

When validating that two lines are almost parallel there is a wrap-around effect to con-
sider. Setting the Expected value to 0, but allowing a positive and negative Tolerance,
will accept a result above 0° and below 180° as a valid angle measurement.
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Example:

If the Expected value is 0 and the Tolerance is set to ±1, both 0-1° and 179-180° will be
accepted as valid angle measurements.

6.10.2.11 Bead tool

The Bead tool verifies completeness, position and width tolerance of
string-formed features, for example, glue beads. The reference position of
the bead is configured with a polyline, with points placed along the center
line of the reference bead.
To handle a curved bead string, additional points can be added by clicking
on the bead when the yellow plus sign marker is shown. Right-click on a
point to remove it.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Settings

Setting Description

Bead intensity The intensity of the bead string. Set this value to Bright if the bead
is brighter than the background, and Dark if the bead is darker
than the background. Use the option Both when the bead changes
polarity along the bead and is sometimes brighter than the back-
ground and sometimes darker than the background

Threshold Set the required contrast of the edges, that is, the minimum differ-
ence in intensity between the dark side and the bright side of an
edge. A high value means that higher contrast is required between
the bright and dark sides of an edge.

Width search range The range for how much the bead width is allowed to vary.

Position search range +/- Defines how much the position of the bead is allowed to differ from
the reference polyline.

Distance between probes The distance between the probes along the polyline. A short probe
distance will provide a more precise trace of the bead string, but
also increase the runtime.

Visual aid

The areas where the Bead tool searches for edges are marked by yellow rectangles
along the polyline.

The Position search range is shown as a blue line in the middle of each polyline
segment.

The result of each probe search is shown in the viewer. Bead edge pairs within the
thresholds are shown as yellow dots and as red dots if too narrow or too wide. A red
cross placed on the configuration polyline marks a probe where no edge is found.

The detected bead is marked by a polyline. Valid segments are green and segments
outside the tolerances or without a valid edge pair are red. In Run mode only the edges
are shown.

Results

Result Description Variable name

Mean width The mean width of the bead. MeanWidth
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Result Description Variable name

Total too wide probes The number of probe points where the bead is
wider than the width search range.

TooWide

Total too narrow probes The number of probe points where the bead is
narrower than the width search range.

TooNarrow

Total not found probes The number of probe points where where none
or only one of the edges in a bead edge pair
could be found.

NotFound

Max consecutive too wide
probes

The number of consecutive probe pairs that are
wider than the width search range.

TooWideInSeq
uence

Max consecutive too nar-
row probes

The number of consecutive probe pairs that are
narrower than the width search range.

TooNarrowInS
equence

Max consecutive not
found probes

The number of consecutive probe pairs where
none or only one of the edges in a bead edge
pair could be found. This tolerance is useful for
detecting gaps in the bead.

NotFoundInSe
quence

Position tolerance The maximum number of pixels the bead is
moved in any direction from the position of the
reference bead center line.

MaxPositionD
eviation

Pass decision Total result, based on the set threshold values
for all the other tool results.

Pass

6.10.2.12 Blob Finder tool

The tool Blob Finder finds and counts blobs within its region of interest. A
blob is defined as a cluster of connected pixels within a specified intensity
and area range.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Tutorial video

Blob Finder (2D) tool

Settings

Setting Description

Intensity Only search for pixels with an intensity value within the specified
intensity range.

Area Only include blobs with an area within the specified area range.

Sort by Select in which order the found blobs should be sorted. The possi-
ble choices are:

O Area
O Center of gravity X
O Center of gravity Y
O Height
O Width

Order Select between Ascending or Descending sorting order.
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Advanced setting Description

Circularity A circularity measure that is 100 for ideal circles and smaller for
other shapes. The measure is robust to high-frequency noise like
jagged edges along the circle perimeter, so even noisy circles get
a measure close to 100. The measure is significantly lower if the
overall appearance is rather an ellipse, square or other non-circular
shapes.

Compactness The compactness measure of the blob (4 * PI * Area / Perimeter2).
This is close to 100 for circles and smaller for less compact blobs.

Convexity The convexity measure of the blob (blob area divided by area of
convex hull). This is 100 for convex blobs and smaller the more
non-convex the blob is.

Number of holes allowed Enable this parameter to specify the number of holes allowed
inside the blob.

Remove blobs touching
border

Select this checkbox to exclude blobs touching the region border.

Use oriented bounding
box

Select this checkbox to calculate the width and length using an
oriented bounding box. If not enabled, the measurements are axis-
aligned. Not using an oriented bounding box may improve the proc-
essing time.

NOTE
Add child tools to perform further analysis on the blobs found by this tool. The child
tools run on every blob. The child tool regions are transformed relative to each blob.
The child tools produce a list of results sorted according to the parent tool.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

Results

Result Description Variable name

Number of blobs The number of found blobs. NumBlobs
Blobs List containing width, height, area, center of

gravity and rotation of all found blobs.
Blobs

Center point of first blob Center point (x, y) for the first blob in the list
Blobs.

FirstBlobCen
ter

Pass decision Total result, based on the set threshold value
for Number of blobs.

Pass

Further topics

O Setting the region of interest for a tool

6.10.2.13 Blob Finder Color tool

The tool Blob Finder Color finds and counts blobs within its region of
interest. A blob is defined as a cluster of connected pixels within a speci-
fied color and area range.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.
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Settings

Setting Description

Color Only search for pixels with a color value within the specified color
range. To specify the color range, set values for:

O Color (h): Specify a color (hue) value and a tolerance. The
selected range is shown on top of the color gradient.

O Saturation (s): Specify the saturation (saturation) range.
O Brightness (v): Specify the brightness (value) range.

Area Only include blobs with an area within the specified area range.

Sort by Select in which order the found blobs should be sorted. The possi-
ble choices are:

O Area
O Center of gravity X
O Center of gravity Y
O Height
O Width

Order Select between Ascending or Descending sorting order.

Advanced setting Description

Circularity A circularity measure that is 100 for ideal circles and smaller for
other shapes. The measure is robust to high-frequency noise like
jagged edges along the circle perimeter, so even noisy circles get
a measure close to 100. The measure is significantly lower if the
overall appearance is rather an ellipse, square or other non-circular
shapes.

Compactness The compactness measure of the blob (4 * PI * Area / Perimeter2).
This is close to 100 for circles and smaller for less compact blobs.

Convexity The convexity measure of the blob (blob area divided by area of
convex hull). This is 100 for convex blobs and smaller the more
non-convex the blob is.

Number of holes allowed Enable this parameter to specify the number of holes allowed
inside the blob.

Remove blobs touching
border

Select this checkbox to exclude blobs touching the region border.

Use oriented bounding
box

Select this checkbox to calculate the width and length using an
oriented bounding box. If not enabled, the measurements are axis-
aligned. Not using an oriented bounding box may improve the proc-
essing time.

NOTE
Add child tools to perform further analysis on the blobs found by this tool. The child
tools run on every blob. The child tool regions are transformed relative to each blob.
The child tools produce a list of results sorted according to the parent tool.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

Results

Result Description Variable name

Number of blobs The number of found blobs. NumBlobs
Blobs List containing width, height, area, center of

gravity and rotation of all found blobs.
Blobs

Center point of first blob Center point (x, y) for the first blob in the list
Blobs.

FirstBlobCen
ter

Pass decision Total result, based on the set threshold value
for Number of blobs.

Pass
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Further topics

O Setting the region of interest for a tool

6.10.2.14 Blob Locator tool

The tool Blob Locator locates an object using blob matching. A blob is a
defined cluster of connected pixels within a specified intensity range. Use
this tool to locate objects in cases where no consistent patterns, textures,
or edge information are available.

The tool Blob Locator requires a reference image for manual selection of a reference
blob by using a point. Once a yellow blob is selected, the blob color will turn blue and
teach is complete. Using the area tolerance and the tolerances under the advanced
section it is possible to filter the live blobs. The live blob selected for locating an object
is, after filtering, the one inside the search region with most similar area to the reference
blob. For each new image, the tool Blob Locator outputs the position translation com-
ponents and rotation angle of the located blob relative to the reference blob.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Settings

Setting Description

Intensity Only search for pixels with an intensity value within the specified
intensity range.

Area tolerance Use the area tolerance to filter blobs found in the live images. The
filtering is performed in relation to the reference blob that corre-
sponds to a value of 100%.
For example: If the Area tolerance is set to 80% and 120%, match-
ing of reference blob will be made to blobs in live image which have
an area between 80% to 120% of the reference blob.

Rotation (±) The maximum allowed blob rotation in relation to the reference
blob. When rotation is disabled, only a translation is calculated.
If rotation is enabled, the tool will work better for elongated blobs.
The default value is 180°.
Circular or square blobs might not be possible to locate if rotation
is enabled. Limiting the rotation range to 90°, can be useful when
dealing with symmetric blobs, otherwise the highest rotation range
should be used.

Search region Selecting this checkbox shows the search region in the viewer, and
makes it editable. The search region covers the whole viewer by
default and is shown as a blue border.
Defining a smaller search region increases speed as only a subset
of the live image is used to extract blob candidates for the localiza-
tion. The reference blob and the live blob match with the highest
score is selected when calculating.

Advanced setting Description

Circularity tolerance (±) Enable to filter blobs found in live images. The filtering is performed
in relation to the reference blob.
The measure is robust to high-frequency noise like jagged edges
along the circle perimeter. The measure is significantly lower if the
overall appearance is rather an ellipse, square or other non-circular
shape.
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Advanced setting Description

Compactness tolerance
(±)

Enable to filter blobs found in live images. The filtering is performed
in relation to the reference blob.
The compactness value is highest for circles and decrease for less
compact blobs, but not as much as with the parameter Circularity
tolerance.

Convexity tolerance (±) Enable to filter blobs found in live images. The filtering is performed
in relation to the reference blob. The convexity value is highest for
convex blobs and smallest for concave blobs.

Number of holes tolerance
(±)

Enable to filter blobs found in live images. The filtering is performed
in relation to the number of holes in the reference blob.

Results

Result Description Variable name

Match score The percentage of matching between the
located blob and the reference blob, indicating
the quality of the located object.

MatchScore

Angle The angle of the located blob compared to the
reference blob.

Angle

Translation X The X-translation of the located blob, com-
pared to the reference blob.

TranslationX

Translation Y The Y-translation of the located blob, com-
pared to the reference blob.

TranslationY

Pass decision The total result, based on the set threshold val-
ues for Match score and Angle.

Pass

6.10.2.15 Blob Locator Color tool

The tool Blob Locator Color locates an object using blob matching. A
blob is a defined cluster of connected pixels within a specified color range.
Use this tool to locate objects in cases where no consistent patterns,
textures, or edge information are available.

The tool Blob Locator Color requires a reference image for manual selection of a
reference blob by using a point. Once a yellow blob is selected, the blob color will turn
blue and teach is complete. Using the area tolerance and the tolerances under the
advanced section it is possible to filter the live blobs. The live blob selected for locating
an object is, after filtering, the one inside the search region with most similar area to the
reference blob. For each new image, the tool Blob Locator Color outputs the position
translation components and rotation angle of the located blob relative to the reference
blob.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Settings

Setting Description

Color Only search for pixels with an intensity value within the specified
color range.

O Color (h): Specify a color (hue) value and a tolerance. The
selected range is shown on top of the color gradient.

O Saturation (s): Specify the saturation (saturation) range.
O Brightness (v): Specify the brightness (value) range.
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Setting Description

Area tolerance Use the area tolerance to filter blobs found in the live images. The
filtering is performed in relation to the reference blob that corre-
sponds to a value of 100%.
For example: If the Area tolerance is set to 80% and 120%, match-
ing of reference blob will be made to blobs in live image which have
an area between 80% to 120% of the reference blob.

Rotation (±) The maximum allowed blob rotation in relation to the reference
blob. When rotation is disabled, only a translation is calculated.
If rotation is enabled, the tool will work better for elongated blobs.
The default value is 180°.
Circular or square blobs might not be possible to locate if rotation
is enabled. Limiting the rotation range to 90°, can be useful when
dealing with symmetric blobs, otherwise the highest rotation range
should be used.

Search region Selecting this checkbox shows the search region in the viewer, and
makes it editable. The search region covers the whole viewer by
default and is shown as a blue border.
Defining a smaller search region increases speed as only a subset
of the live image is used to extract blob candidates for the localiza-
tion. The reference blob and the live blob match with the highest
score is selected when calculating.

Advanced setting Description

Circularity tolerance (±) Enable to filter blobs found in live images. The filtering is performed
in relation to the reference blob.
The measure is robust to high-frequency noise like jagged edges
along the circle perimeter. The measure is significantly lower if the
overall appearance is rather an ellipse, square or other non-circular
shape.

Compactness tolerance
(±)

Enable to filter blobs found in live images. The filtering is performed
in relation to the reference blob.
The compactness value is highest for circles and decrease for less
compact blobs, but not as much as with the parameter Circularity
tolerance.

Convexity tolerance (±) Enable to filter blobs found in live images. The filtering is performed
in relation to the reference blob. The convexity value is highest for
convex blobs and smallest for concave blobs.

Number of holes tolerance
(±)

Enable to filter blobs found in live images. The filtering is performed
in relation to the number of holes in the reference blob.

Results

Result Description Variable name

Match score The percentage of matching between the
located blob and the reference blob, indicating
the quality of the located object.

MatchScore

Angle The angle of the located blob compared to the
reference blob.

Angle

Translation X The X-translation of the located blob, com-
pared to the reference blob.

TranslationX

Translation Y The Y-translation of the located blob, com-
pared to the reference blob.

TranslationY

Pass decision The total result, based on the set threshold val-
ues for Match score and Angle.

Pass

6.10.2.16 Circle Fitter tool

The Circle Fitter tool searches for an edge of a circle in the image data
and fits a circle to that edge.
The search direction for the Circle Fitter tool is from the inner circle to the
outer circle of the search region.
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NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Tutorial video

Circle Fitter (2D) tool

Settings

Setting Description

Use parent blob edge Select this checkbox to fit the shape to the parent blob's outline
instead of detecting edges in the original image. This option is
useful when the tool is used as a child tool in a for-each loop. In this
mode, the Inner and outer diameter, Polarity and Edge strength
settings have no effect because the blob boundary provides a clear
edge.
This parameter is only visible when the parent outputs blob regions.

Inner and outer diameter The inner and outer diameter controls the diameters of the search
region.

Polarity The transition of the edge in the search direction: from dark to
bright, from bright to dark, or any.

Edge strength The threshold value for detecting an edge. A high value means that
a higher contrast is required between the bright and dark side of an
edge.

Advanced setting Description

Edge selection If multiple edges are located, the Edge selection setting deter-
mines whether to select the strongest, first or last edge found
within the region of interest, with regard to the search direction.

Outlier margin Outlier margin sets a margin outside of the found circle. The
probes that lie within this margin are set as inliers, i.e. accepted and
contributes to the circle fit, and the probes outside of the margin
are discarded. In effect, a higher value increases the probability of
locating an edge, but the located edge may be noisy or not close
enough to fit the edge of a perfect circle. A low Outlier margin
value ignores noisy edges and edges that are not close enough to a
perfect circle.

Edge fuzziness Increasing Edge fuzziness can improve the accuracy for very blur-
red edges, where there is no sharp transition from dark to bright (or
vice versa).

Number of probes The Number of probes parameter sets how many probes that are
sent to detect an edge. A larger value gives higher accuracy but
might increase calculation time, whereas a lower value gives lower
accuracy but increases speed.

Results

Result Description Variable name

Diameter The diameter of the fitted circle.
Set which result is Expected and the Tolerance
for the decision to pass.

Diameter

Average error The average distance, in pixels, between the fit-
ted edge and the identified image edge points.
A noisy or wave-shaped edge gives a large
error.

MeanError

Edge detection A high value means that the located edge
extends over a large part of the region of inter-
est.

EdgeDetectio
n
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Result Description Variable name

Center point The center point of the fitted circle. Point
Pass decision The total result, based on the set threshold

values for Diameter, Average error and Edge
detection.

Pass

6.10.2.17 Code Reader tool

The tool Code Reader reads one 1D or 2D code within the tool region. If
multiple codes should be read, either add several instances of the tool or
use the tool Multi Code Reader instead.

Settings

Setting Description

Code type Select which type of 1D or 2D code to read. This parameter can also
be set to Any (except pharmacode), which means the tool reads all
supported code types except pharmacode. Pharmacode must be
selected explicitly.
The supported 1D code types are:

O Code 39
O Code 93
O Code 128
O EAN
O Interleaved 2 of 5
O Pharmacode
O UPC

The supported 2D code types are:

O Data matrix
O QR

Code length (pharma-
code)

Enter the number of bars of the pharmacode to be read. As phar-
macodes do not have any start or stop markers, the exact length of
the code is needed to ensure a correct reading. This parameter is
only visible if Code type is set to Pharmacode.

Reverse direction (phar-
macode)

Enable this parameter to reverse the direction of the pharmacode.
As pharmacodes do not have any start or stop markers, it can be
read both ways. The default is to consider the bar with the highest
value to be the left-most bar, or top-most if the codes are rotated
90 degrees. By enabling this parameter, the bar corresponding to
the highest value will instead be considered to be the right-most/
bottom-most bar. This parameter is only visible if Code type is set
to Pharmacode.

Polarity (2D) For 2D codes, state whether they are printed as dark modules on a
bright background, or as bright modules on a dark background. It is
possible to set the polarity to Any, in which case both polarities will
be found. The processing time may however increase.
This setting only applies to 2D codes. The setting is only visible
when you select a Code type that includes 2D codes. For 1D codes,
the polarity is always Any.

Advanced setting Description

Minimum contrast Set the minimum intensity difference between the dark and the
bright parts of the code. For low contrast codes, this setting might
need to be set low. For high contrast codes, the processing time
can sometimes be improved by setting a higher value.
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Advanced setting Description

Timeout Enable this parameter to set a timeout. Defining a time in millisec-
onds after which the decoder stops can help ensure a maximum
cycle time. If there are several codes within the tool region, the tool
might still return a result if it successfully reads any code before
aborting. There may be a jitter of up to 10 ms.

NOTE
The timeout only applies to the decoding step. The processing
time of the tool might still exceed the value set for the timeout.
For example, if the remaining steps take a total of 30 ms, and the
timeout is set to 20 ms. Using the numbers in this example, allows
the processing time to reach about 50 ms. An estimation of how
much time is spent outside of the decoding step can be acquired
by setting the timeout to a very low value.

Decoding (2D) Select how to perform decoding for 2D codes. You can optimize the
code reading for speed or robustness. The setting is only visible
when you select a Code type that includes 2D codes.

O Robust: Recommended when decoding time is less relevant or
the code is of lower quality.

O Balanced: Use this option for cases that fall in between the two
extremes.

O Fast: Recommended when the code is of high quality and it is
important to achieve a short decoding time.

Code size (2D) Set the approximate size of the 2D codes in relation to the image.
This information is used to locate the codes. The setting is only
visible when you select a Code type that includes 2D codes.

O Small
O Medium
O Large

A smaller code size gives a more robust reading result. A larger
code size can shorten the decoding time. It is recommended to set
a larger code size only if speed is crucial and the code is relatively
large compared to the image.

Results

Result Description Variable name

Number of codes The number of read codes. NumCodes
Quality A quality grade in the form of a number on the

scale 0-4. The grading is based on ISO 15416
for 1D codes, ISO 15415 for data matrix codes
and ISO 18004 for QR codes. Quality grade 0
corresponds to grade F and quality grade 4
corresponds to grade A.

Quality

Rotation The rotation of the read code in the full 360-
degree range.
Set which result is Expected and the Tolerance
for the decision to pass.

Rotation

Module height The module height of the read code. For 1D
codes, this value is the full height of the code.
Set which result is Expected and the Tolerance
for the decision to pass.

ModuleHeight

Module width The module width of the read code.
Set which result is Expected and the Tolerance
for the decision to pass.

ModuleWidth

Content length The length of the number of characters of the
read code.
Set which result is Expected and the Tolerance
for the decision to pass.

ContentLengt
h
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Result Description Variable name

Content The text content of the read code.

NOTE
This tool supports QR/Data Matrix content
encoded in UTF-8 and ISO 8859-1 (Latin-1).
Other encodings (e.g. Shift-JIS) are not sup-
ported and the content may therefore not be
displayed correctly.

Content

Type The recognized type of the read code. Type
Center of gravity The center of gravity of the code region. CenterOfGrav

ity
Pass decision Total result, based on the set threshold values. Pass

6.10.2.18 1D Code DPM tool

The tool 1D Code DPM reads one 1D barcode. One instance of the tool can
only read one code. If several codes should be read, several instances of
the tool must be created.

NOTE
When possible, it is recommended to use either Code Reader or Multi Code Reader
instead.

Settings

Setting Description

Code type One 1D barcode type can be selected for reading. Create several
tool instances if several code types need to be decoded. The Auto
setting decodes all available barcode types except Pharmacode.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

NOTE
This tool only supports one region. If multiple codes need to be found, it is recom-
mended to add several instances of the tool.

Results

Result Description Variable name

Number of codes The number of read codes. NumCodes
Code quality The overall print quality of the code. The grade

can be between 0 and 4. 0 is the lowest and 4
is the highest grade.

CodeQuality

Code length The length of the read code. CodeLength
Code orientation The orientation of the read code. CodeOrientat

ion
Module width in pixels The module width in pixels of the read code. ModuleWidth
Code content The content of the read code. CodeContent
Code type The recognized code type of the read code. FoundCodeTyp

e
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Result Description Variable name

Pass decision The total result, based on the set threshold val-
ues.

Pass

Further topics

O Setting the region of interest for a tool

6.10.2.19 2D Code DPM tool

The 2D Code DPM tool reads one 2D data code. One instance of the tool
can only read one code. If several codes should be read, several instances
of the tool must be created.

NOTE
When possible, it is recommended to use either Code Reader or Multi Code Reader
instead.

Tutorial video

2D Code DPM tool

Settings

Setting Description

Code type One 2D code type can be selected for reading. Create several tool
instances if several code types need to be decoded.

Timeout (ms) The decoder aborts after a defined time in milliseconds. A maxi-
mum cycle time can be ensured by using the timeout. Setting the
timeout to zero deactivates the timeout. There may be jitter of up to
10 ms.

Decoder mode

Setting Description

Mode The Mode defines if the read operation should be time-opti-
mized or if it is more important to adopt an aggressive decoding
approach.

O Fast decoding is recommended if the code is of high quality
and it is important to achieve a short decoding time.

O The Aggressive option should be selected when the decoding
time is less relevant. Example: when reading a stationary object,
but the code is of lower quality (e.g., low levels of contrast or
when the code contains an error).

O The Balanced option accommodates applications that fall
between the two extremes.

O Teach from image uses the current image to train the decoder.
A taught decoder can lead to a very short decoding time. The
decoder does not read codes that differ in size, polarity, quality,
or contrast compared to the code in the reference image.

Teach Click on the button Teach to start the teaching process. This button
is only available if Teach from image is used.
The current teach image is saved in the configuration in order to
reteach the tool if the device is restarted or the tool is loaded
from a configuration. The image is cropped to the region. It is rec-
ommended to remove the image if the image should not be used
anymore, i.e. switching to another decoder mode.

6 OPERATION

126 SICK Nova 2D 8025687/1X0R/2026-06 | SICK
SUBJECT TO CHANGE WITHOUT NOTICE

https://video.sick.com/media/t/0_wmwi0iz9


NOTE
The teaching of the decoder is only performed when:

O Pressing the button Teach.
O A teach image is saved in the configuration when rebooting the device, or switch-

ing the job.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

NOTE
This tool only supports one region. If multiple codes need to be found, it is recom-
mended to add several instances of the tool.

Results

Result Description Variable name

Number of codes The number of read codes. NumCodes
Code quality The overall print quality of the code. The grade

can be between 0 and 4. 0 is the lowest and 4
is the highest grade.

CodeQuality

Code length The length of the read code. CodeLength
Code orientation The orientation of the read code. CodeOrientat

ion
Module height in pixels The module height in pixels of the read code. ModuleHeight
Module width in pixels The module width in pixels of the read code. ModuleWidth
Code content The content of the read code. CodeContent
Pass decision The total result, based on the set threshold val-

ues.
Pass

Further topics

O Setting the region of interest for a tool

6.10.2.20 Color Classification tool

The tool Color Classification provides functionality to classify images
based on their color distribution. The tool requires one sample image from
each class and returns the closest match to the trained images/classes.

Tutorial video

Color Classification tool

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

Dataset

Setting Description

Train on active image /
Retrain on active image

Trains the tool on the current image and stores it as the reference
for the corresponding class.
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Setting Description

Add class Adds a new class. The new class will be assigned the lowest index
available. The maximum number of classes is 10. Hover over the
class name to see the class index.

Results

Result Description Variable name

Class score The score assigned to the predicted class. A
higher score indicates a higher similarity to the
images in the corresponding class.

ClassScore

Class name The name of the predicted class. The predicted
class is the class that the tool finds to be the
closest match for the analyzed image.

ClassName

Class index The index of the predicted class. ClassIndex
Pass decision The total result, based on the set threshold

value for Class score.
Pass

Further topics

O Setting the region of interest for a tool

6.10.2.21 Distance tool

The Distance tool measures the distance between two features. Each
feature must be either a point or a line. The center of circles and ellipses
can also be used as point features.

Tutorial video

Distance (2D) tool

Settings

Setting Description

Feature A The first referenced feature (point or line) for the distance measure-
ment.

Feature B The second referenced feature (point or line) for the distance
measurement.

Measurement type The type of measurement:
O Point to point measures the distance between two points. For

line features, the point is projected onto the center of the line.
O Right angle measures the orthogonal distance between a point

feature and a line feature.

Right angle measurements require that at least one of the refer-
enced features is a line. If both features are lines, the center point
of Feature B is used as point feature.

Results

Result Description Variable name

Distance The distance between the referenced fea-
tures. For calibrated images, the distance is
expressed as a millimeter value. Otherwise, the
distance is expressed as a pixel value.
Set which result is Expected and the Tolerance
for the decision to pass.

Distance

Pass decision A valid distance measurement gives a Pass
result.

Pass

6 OPERATION

128 SICK Nova 2D 8025687/1X0R/2026-06 | SICK
SUBJECT TO CHANGE WITHOUT NOTICE

https://video.sick.com/media/t/0_6eiuofsb


6.10.2.22 Edge Counter Circular tool

The tool Edge Counter Circular locates multiple edges within a circular
region and calculates the angular distance between each edge and its
neighbor. Use the tool to verify the number of edges in the area, or to verify
an even distribution of the edges.

The blue arrows displayed in the image viewer, define the search direction for the tool.
The tool Edge Counter Circular searches for edges that are parallel to radial lines
going through the center of the circular search region.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Settings

Setting Description

Inner/Outer diameter The inner and outer diameter controls the diameters of the search
region.

Feature type Set whether the tool should locate bright or dark features or single
edges.

O Bright
O Dark
O Single edge, positive
O Single edge, negative
O Single edge, both

Edge strength Threshold value for detecting an edge. A high edge strength means
that a high contrast is required between an edge and the back-
ground.

Feature width Set the minimum and maximum allowed angular width of the
located features when the Feature type is set to Bright or Dark.

Advanced setting Description

Outlier margin Any edge points further away from the fitted line than this margin
will be ignored. Set to a low value to ignore edges that are not
straight enough or if the edges are narrowly spaced. Set to a high
value to locate edges that are not perfectly straight.

Minimum inlier rate Set the minimum fraction of probes that must be considered inliers
to form a line.

Number of probes Number of probes to use.

Results

Result Description Variable name

Number of features The number of single edges or line fea-
tures that are allowed in the region.

NumFeatures

Distance range The minimum and maximum angle in
degrees between detected edges/fea-
tures.

DistanceRange

Width range Minimum and maximum angular width of
detected features in degrees. Only valid
when counting Bright/Dark edge features.

WidthRange

Average distance Mean angular distance in degrees
between neighboring detected edges/fea-
tures.

AverageDistance

Average width Mean angular width of detected features in
degrees. Only valid when counting Bright/
Dark edge features.

AverageWidth
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6.10.2.23 Edge Counter Linear tool

The tool Edge Counter Linear locates multiple edges within a rectangular
region and calculates the distance between each edge and its neighbor.
Use the tool to verify the number of edges in the area, or to verify an even
distribution of the edges.

The blue arrows displayed in the image viewer, define the search direction for the tool.
The tool Edge Counter Linear searches for edges that are perpendicular to the arrows.
Rotate the region of interest to change the search direction.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Settings

Setting Description

Feature type Set whether the tool should locate bright or dark features or single
edges.

O Bright
O Dark
O Single edge, positive
O Single edge, negative
O Single edge, both

Edge strength Threshold value for detecting an edge. A high value means that a
higher contrast is required between the bright and dark side of an
edge.

Feature width Set the minimum and maximum allowed width of the located fea-
tures when the Feature type is set to Bright or Dark.

Advanced setting Description

Outlier margin Any edge points further away from the fitted line than this margin
is ignored. Set to a low value to ignore edges that are not straight
enough or if the edges are narrowly spaced. Set to a high value to
locate edges that are not perfectly straight.

Minimum inlier rate Set the minimum fraction of probes that must be considered inliers
to form a line.

Number of probes Number of probes to use.

Results

Result Description Variable name

Number of features The number of single edges or line fea-
tures that are allowed in the region.

NumFeatures

Distance range The minimum and maximum distance
between center points of detected edges/
features.

DistanceRange

Width range Minimum and maximum width of detected
features. Only valid when counting Bright/
Dark edge features.

WidthRange

Average distance Mean distance between center points of
neighboring detected edges/features.

AverageDistance

Average width Mean width of detected features. Only
valid when counting Bright/Dark edge fea-
tures.

AverageWidth
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6.10.2.24 Edge Pixel Counter tool

The Edge Pixel Counter tool counts all pixels which are located on edges
within the tool's region of interest.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Settings

Setting Description

Edge strength Threshold value for detecting an edge. A high edge strength means
that a high contrast is required between an edge and the back-
ground.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

Results

Result Description Variable name

Coverage The number of found edge pixels in relation to
the total number of pixels within the region of
interest.

Coverage

Number of pixels The number of found edge pixels within the
tool's region of interest.

NumPixels

Pass decision Total result, based on the set threshold values
for Coverage.

Pass

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

6.10.2.25 Ellipse Fitter tool

The Ellipse Fitter tool searches for an edge of an ellipse in the image data
and fits an ellipse to that edge.
The search direction for the Ellipse Fitter tool is from the inner circle to
the outer circle of the search region.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.
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Settings

Setting Description

Use parent blob edge Select this checkbox to fit the shape to the parent blob's outline
instead of detecting edges in the original image. This option is
useful when the tool is used as a child tool in a for-each loop. In this
mode, the Inner and outer diameter, Polarity and Edge strength
settings have no effect because the blob boundary provides a clear
edge.
This parameter is only visible when the parent outputs blob regions.

Inner and outer diameter The inner and outer diameter controls the diameters of the search
region.

Polarity The transition of the edge in the search direction: from dark to
bright, from bright to dark, or any.

Edge strength The threshold value for detecting an edge. A high value means that
a higher contrast is required between the bright and dark side of an
edge.

Advanced setting Description

Edge selection If multiple edges are located, the Edge selection setting deter-
mines whether to select the strongest, first or last edge found
within the region of interest, with regard to the search direction.

Outlier margin Outlier margin sets a margin outside of the found ellipse. The
probes that lie within this margin are set as inliers, i.e. accepted and
contributes to the circle fit, and the probes outside of the margin
are discarded. In effect, a higher value increases the probability of
locating an edge, but the located edge may be noisy or not close
enough to fit the edge of a perfect circle. A low Outlier margin
value ignores noisy edges and edges that are not close enough to a
perfect ellipse.

Edge fuzziness Increasing Edge fuzziness can improve the accuracy for very blur-
red edges, where there is no sharp transition from dark to bright (or
vice versa).

Number of probes The Number of probes parameter sets how many probes that are
sent to detect an edge. A larger value gives higher accuracy but
might increase calculation time, whereas a lower value gives lower
accuracy but increases speed.

Results

Result Description Variable name

Largest diameter The largest diameter of the fitted ellipse.
Set which result is Expected and the Tolerance
for the decision to pass.

DiameterMax

Smallest diameter The smallest diameter of the fitted ellipse.
Set which result is Expected and the Tolerance
for the decision to pass.

DiameterMin

Average error The average distance, in pixels, between the fit-
ted edge and the identified image edge points.
A noisy or wave-shaped edge gives a large
error.

MeanError

Edge detection A high value means that the located edge
extends over a large part of the region of inter-
est.

EdgeDetectio
n

Center point The center point of the fitted ellipse. Point
Pass decision The total result, based on the set threshold val-

ues for Largest diameter, Smallest diameter,
Average error and Edge detection.

Pass
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6.10.2.26 Feature Locator tool

The tool Feature Locator uses feature matching to align feature sets. Use
the tool Feature Locator when the position or rotation of an object varies,
to move attached tools for inspection correspondingly.

Reference image

The tool Feature Locator requires a reference image for teach-in and features provided
by other tools, e.g. Line Fitter. Teach-in is done automatically when a reference image
is added or updated. Teach-in is also done if the input feature tools change. For each
new image, the tool Feature Locator produces a transform that describes how the
located features position and rotation vary relative to the reference image.

Linking other tools to the tool Feature Locator

Select the tool Feature Locator in the tool tree. Click or Drag and drop a tool instance
onto the tool Feature Locator to create a parent-child relationship. For each new
image, the region of interest for each child tool is repositioned according to the trans-
form produced by the parent tool. Tools that are linked as children appear as indented
items below the Feature Locator in the tool tree.

Settings

Setting Description

Feature A The first feature (point, line).

Feature B The second feature (point, line).

Feature C The third feature (point, line).

Feature D The fourth feature (point, line).

Feature E The fifth feature (point, line).

Advanced setting Description

Outlier margin The Outlier margin sets a margin to the distance between a trans-
formed feature position and the reference feature. In this tool, it
is only used for the score calculation, in order to adjust the score
sensibility accordingly to the noise level.

Results

Result Description Variable name

Match score The percentage of matching between the
taught reference feature set and the current
feature set, indicating the quality of the align-
ment.

MatchScore

Angle The angle of the current feature set compared
to the reference feature set.

Angle

Translation X The X-translation of the current feature set,
compared to the reference feature set.

TranslationX

Translation Y The Y-translation of the current feature set,
compared to the reference feature set.

TranslationY

Pass decision The total result, based on the set threshold val-
ues for Match score and Angle.

Pass

6.10.2.27 Flow Counter tool

The tool Flow Counter counts objects moving through the image by track-
ing objects detected by other tools. The tool counts objects when they
cross a configurable counting line in a specified direction.
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The tool uses advanced tracking algorithms to maintain object identity across frames,
even when objects are temporarily occluded or move outside the image boundaries.
The tool is suitable for counting objects on conveyor belts, rotating discs or other
motion systems.

Objects can optionally be grouped into batches. The tool can act as a parent tool,
providing the position of each counted object to its child tools.

The counting line is displayed as a yellow polyline in the image. An arrow overlay shows
the expected flow direction, controlled by the parameter Object speed. Objects moving
in the arrow direction are counted forward, while objects moving against the arrow
direction are uncounted.

The counting line can be repositioned by dragging it in the viewer. The line should be
placed perpendicular to the expected flow direction. The arrow at the center of the line
indicates the positive counting direction.

Settings

Setting Description

Input objects Select which objects to reference from another detection or locator
tool. Supported input types:

O Blob Finder: Standard 2D blob detection
O Blob Finder 3D: 3D blob detection
O AI Blob Finder (dStudio): AI-based blob detection
O AI Object Detection: AI-based object detection with bounding

boxes
O AI Object Detection (dStudio): AI-based object detection

(score points)
O Multi Code Reader: Read 1D and 2D codes

Run auto setup Press this button to automatically detect the flow direction and
object speed from 10 consecutive images. Ensure that objects are
visible and moving at production speed while the auto setup runs.
A progress bar shows the number of collected images, and the
auto setup can be canceled at any time. On success, the Object
speed is set and the counting line is oriented perpendicular to the
detected flow. While the auto setup is running, the other settings
are disabled.

Object speed The expected object speed in the direction of the flow arrow per
frame, in pixels or millimeters. The flow arrow’s length visualizes
the value.

Advanced setting Description

Match distance factor The maximum distance within which a detected object can be
matched to a tracked object's predicted position, expressed as a
factor of the Object speed. A value greater than 1.0 also allows
matching objects that are standing still. Lower values provide more
robust tracking when objects are close together, but may lose track
of fast-moving objects. Higher values can track faster motion but
may incorrectly match nearby objects.

Minimum tracked frames The minimum number of frames an object must be tracked before
it can be counted. This setting helps filter out noise and spurious
detections. An object must be detected for at least this many con-
secutive frames before crossing the line to be counted.

Maximum lost frames The maximum number of consecutive frames an object can be lost
(not detected) before it is dropped from tracking. A higher value
keeps objects tracked through longer occlusions, but increases the
risk of incorrect matches.

Enable batch counting Enable this setting to group counted objects into batches. The
counter resets to zero after each completed batch and the Batch
count increments by one.

Batch size The number of objects that constitute one batch. This setting is
only available when Enable batch counting is selected.
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Tracking behavior

The tool uses a tracking algorithm that:

O Matches detected objects across frames using position prediction and optimal
(Hungarian) assignment.

O Estimates rigid motion (rotation and translation) from successfully tracked objects
when two or more objects are being tracked.

O Continues to track lost objects using the estimated motion, allowing counting
even when objects temporarily leave the image or are occluded. Lost objects are
tracked up to half the image width or height beyond the image border, and for at
most Maximum lost frames consecutive frame.

O Supports multi-class tracking when using tools that provide class labels (e.g., AI
Object Detection).

Counting logic

Objects are counted when they cross the counting line:

O Forward crossing: When an object crosses in the arrow direction, it is counted and
the total increases.

O Backward crossing: When a tracked (non-lost) object crosses against the arrow
direction, it is uncounted and the total decreases. This feature allows for bidirec-
tional counting.

O Lost objects: Lost objects are only counted forward to avoid incorrect uncounting
when the objects leave the image but are still tracked through estimation.

O Batch counting: When Enable batch counting is active, the counter resets to
zero after each completed batch and the Batch count increments. A backward
crossing that brings the counter below zero decrements the Batch count.

Action commands

Action name Description Argument

AutoSetup Starts the auto setup, which automat-
ically detects the flow direction and
object speed from 10 consecutive
images.

<stx>call
FlowCounter:0
AutoSetup<etx>

CancelAutoSetup Cancels a running auto setup, leaving
the current settings unchanged.

<stx>call
FlowCounter:0
CancelAutoSetup<etx
>

ResetCounter Resets the values Total counted and
Batch count to zero and clears all
tracked objects.

<stx>call
FlowCounter:0
ResetCounter<etx>

Results

Result Description Variable name

Measured speed The mean translation of the tracked objects
in the current frame, projected onto the flow
direction, in pixels or millimeters per frame.

MeasuredSpee
dPerFrame

Total counted The cumulative count of objects that have
crossed the counting line in the forward direc-
tion (minus any backward crossings). This value
resets after each completed batch when batch
counting is enabled. The value persists across
frames until reset.

TotalCounted

Batch count The number of completed batches. Only rele-
vant when Enable batch counting is active.

BatchCount
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Result Description Variable name

Counted objects A list of the counted objects with their ID, center
of gravity and rotation. When the tool is used
as a parent tool, the position of each counted
object is provided to the child tools.

CountedObjec
ts

Pass decision Pass/Fail decision based on the configured
threshold values.

Pass

Visualization

Setting Description

Show movement lines Select this checkbox to display a line segment connecting each
object's previous position to its current position, visualizing the
motion tracking.

Visual aid

The tool aids the user using different visual aids. The counting line is shown as a yellow
editable line and is extended to the image border to indicate that it counts across the
full image. A cyan arrow is displayed at the center of the counting line, perpendicular
to the counting line. The arrow direction indicates which direction is considered forward
when counting. The arrow length corresponds to the parameter value of Object speed.

Tracked objects are shown with colored bounding boxes:

O Yellow boxes: Newly detected objects that have not yet been tracked for the Mini-
mum tracked frames.

O Blue boxes: Objects tracked on the origin side of the line, or objects that were
counted but have crossed back.

O Green boxes: Objects that have crossed the counting line in the forward direction
and been counted.

O Red boxes: Objects tracked on the destination side of the line that have never
been counted (they started there or entered from the wrong side).

Each object displays its ID and track length, i.e. number of frames tracked.

When Show movement lines is enabled, a blue line segment connects each object's
previous position to its current position, visualizing the motion tracking.

6.10.2.28 Line tool

The tool Line creates a line in the image. The output line is created using
one of the available creation methods.

Tutorial video

Point, Line and Plane tools

Settings

Setting Description

Creation method The method used to create the line. The methods available are:

O Manual selection
O Two points
O Perpendicular to line
O Line plus offset

Line A The line used by methods such as the Perpendicular to line or
Line plus offset.

Point A The point used by methods such as the Two points or Perpendicu-
lar to line.
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Setting Description

Point B The second point used by the method Two points.

Offset The translation offset from Line A.

Results

Result Description Variable name

Pass decision A Pass result means that it was possible to cre-
ate the line with the selected creation method.

Pass

6.10.2.29 Line Fitter tool

The Line Fitter tool searches for a straight edge in the image data and fits
a line to that edge.
The search direction for the Line Fitter tool is defined by blue arrows,
displayed in the image viewer. The Line Fitter tool searches for edges that
are perpendicular to the arrows. Rotate the region of interest to change
the search direction.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Tutorial video

Line Fitter (2D) tool

Settings

Setting Description

Polarity The transition of the edge in the search direction: from dark to
bright, from bright to dark, or any.

Edge strength The threshold value for detecting an edge. A high value means that
a higher contrast is required between the bright and dark side of an
edge.

Advanced setting Description

Edge selection If multiple edges are located, the Edge selection setting deter-
mines whether to select the strongest, first or last edge found
within the region of interest, with regard to the search direction.

Outlier margin Outlier margin sets a margin outside of the found line. The probes
that lie within this margin are set as inliers, i.e. accepted and con-
tributes to the line fit, and the probes outside of the margin are
discarded. In effect, a higher value increases the probability of
locating an edge, but the located edge may be noisy or not per-
fectly straight. A low Outlier margin value ignores noisy edges and
edges that are not straight enough. This parameter was previously
named Edge quality where low setting was set to 30, medium to 10
and high to 3.

Edge fuzziness Increasing Edge fuzziness can improve the accuracy for very blur-
red edges, where there is no sharp transition from dark to bright (or
vice versa). The Edge fuzziness is always in pixels, even if calibra-
tion is used.

Number of probes The Number of probes parameter sets how many probes that are
sent to detect an edge. A larger value gives higher accuracy but
might increase calculation time, whereas a lower value gives lower
accuracy but increases speed.
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Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

The tool Line Fitter is only intended to work within one single positive region. If more
than one region is added, the tool may not work properly.

Results

Result Description Variable name

Average error The average distance, in pixels, between the fit-
ted edge and the identified image edge points.
A noisy or wave-shaped edge gives a large
error.

MeanError

Edge detection A high value means that the located edge
extends over a large part of the region of inter-
est.

EdgeDetectio
n

Center The center point of the fitted line. LineCenter
Pass decision The total result, based on the set threshold val-

ues for Average error and Edge detection.
Pass

Further topics

O Setting the region of interest for a tool

6.10.2.30 Multi Code Reader tool

The tool Multi Code Reader reads 1D and/or 2D codes within the tool
region. If only one code should be read, consider using the tool Code
Reader instead.

Settings

Setting Description

Code type (1D) Select which type of 1D codes to read. This parameter can also be
set to Any (except pharmacode), which means the tool reads all
supported code types except pharmacode. Pharmacode must be
selected explicitly. Select None to exclude all 1D codes from the
reading.
The supported 1D code types are:

O Code 39
O Code 93
O Code 128
O EAN
O Interleaved 2 of 5
O Pharmacode
O UPC

Code length (pharma-
code)

Enter the number of bars of the pharmacode to be read. As phar-
macodes do not have any start or stop markers, the exact length of
the code is needed to ensure a correct reading. This parameter is
only visible if Code type (1D) is set to Pharmacode.

Reverse direction (phar-
macode)

Enable this parameter to reverse the direction of the pharmacode.
As pharmacodes do not have any start or stop markers, it can be
read both ways. The default is to consider the bar with the highest
value to be the left-most bar, or top-most if the codes are rotated
90 degrees. By enabling this parameter, the bar corresponding to
the highest value will instead be considered to be the right-most/
bottom-most bar. This parameter is only visible if Code type (1D) is
set to Pharmacode.
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Setting Description

Code type (2D) Select which type of 2D codes to read. This parameter can also be
set to Any, which means the tool reads all supported code types.
Select None to exclude all 2D codes from the reading.
The supported 2D code types are:

O Data matrix
O QR

Polarity (2D) For 2D codes, state whether they are printed as dark modules on a
bright background, or as bright modules on a dark background. It is
possible to set the polarity to Any, in which case both polarities will
be found. The processing time may however increase.
This setting only applies to 2D codes. The setting is only visible
when you select a Code type (2D) that includes 2D codes, i.e. when
some 2D is being read. For 1D codes, the polarity is always Any.

Sort by Select in which order the found codes should be sorted. The possi-
ble choices are:

O Center of gravity X
O Center of gravity Y
O Content length
O Quality
O Rotation
O Type

Center of gravity Y is used to as a fallback for any ties that occur if
codes have the same values for Content length, Quality, or Type.

Order Select between Ascending or Descending sorting order.

Advanced setting Description

Minimum contrast Set the minimum intensity difference between the dark and the
bright parts of the code. For low contrast codes, this setting might
need to be set low. For high contrast codes, the processing time
can sometimes be improved by setting a higher value.

Timeout Enable this parameter to set a timeout. Defining a time in millisec-
onds after which the decoder stops can help ensure a maximum
cycle time. If there are several codes within the tool region, the tool
might still return a result if it successfully reads any code before
aborting. There may be a jitter of up to 10 ms.

NOTE
The timeout only applies to the decoding step. The processing
time of the tool might still exceed the value set for the timeout.
For example, if the remaining steps take a total of 30 ms, and the
timeout is set to 20 ms. Using the numbers in this example, allows
the processing time to reach about 50 ms. An estimation of how
much time is spent outside of the decoding step can be acquired
by setting the timeout to a very low value.

Decoding (2D) Select how to perform decoding for 2D codes. You can optimize the
code reading for speed or robustness. This setting is only visible
when you select a Code type (2D) that includes 2D codes, i.e. when
some 2D is being read.

O Robust: Recommended when decoding time is less relevant or
the code is of lower quality.

O Balanced: Use this option for cases that fall in between the two
extremes.

O Fast: Recommended when the code is of high quality and it is
important to achieve a short decoding time.
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Advanced setting Description

Code size (2D) Set the approximate size of the 2D codes in relation to the image.
This information is used to locate the codes. This setting is only
visible when you select a Code type (2D) that includes 2D codes,
i.e. when some 2D is being read. that includes 2D codes, i.e. when
some 2D is being read.

O Small
O Medium
O Large

A smaller code size gives a more robust reading result. A larger
code size can shorten the decoding time. It is recommended to set
a larger code size only if speed is crucial and the code is relatively
large compared to the image.

Results

Result Description Variable name

Number of codes The number of read codes. Set a minimum and
maximum number of codes that should be read
in order for the tool to pass.

NumCodes

Quality Enable this parameter to set a threshold for the
quality grade. The quality grade is in the form
of a number on the scale 0-4. The grading is
based on ISO 15416 for 1D codes, ISO 15415 for
data matrix codes and ISO 18004 for QR codes.
Quality grade 0 corresponds to grade F and
quality grade 4 corresponds to grade A.

Quality

Rotation Enable this parameter to set a threshold for the
rotation of each code in the full 360-degree
range.
Set which result is Expected and the Tolerance
for the decision to pass.

Rotation

Module height Enable this parameter to set a threshold for the
module height of each code. For 1D codes, this
value is the full height of the code.
Set which result is Expected and the Tolerance
for the decision to pass.

ModuleHeight

Module width Enable this parameter to set a threshold for the
module width of each code.
Set which result is Expected and the Tolerance
for the decision to pass.

ModuleWidth

Content length Enable this parameter to set a threshold for
the length of the number of characters of each
code.
Set which result is Expected and the Tolerance
for the decision to pass.

ContentLengt
h

Codes List containing information for all read codes:

O The type, quality, content length, rotation,
center of gravity, module height, module
width and content.

NOTE
This tool supports QR/Data Matrix content
encoded in UTF-8 and ISO 8859-1 (Latin-1).
Other encodings (e.g. Shift-JIS) are not sup-
ported and the content may therefore not be
displayed correctly.

Codes

Pass decision Total result, based on the set threshold values. Pass
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6.10.2.31 Object Locator tool

The Object Locator tool locates an object using edge matching defined
by clear contours. Use the Object Locator tool when the position or
rotation of the object varies, to move attached tools for inspection corre-
spondingly.

Tutorial video

Object Locator (2D) tool

Reference image

The Object Locator tool requires a reference image for teach-in of a reference object
and for setting the region of interest. Teach-in is done automatically when a reference
image is added or updated. For each new image, the Object Locator tool produces a
transform that describes how the located object's position and rotation vary relative to
the reference image.

O Click Update Reference Image to add or update the reference image. The teach-
in of the reference object is automatically done on the updated image.

O Click View Reference Image to display the current reference image and set the
ROI for the tool.

Linking other tools to the Object Locator

Select the Object Locator tool in the tool tree. Click or Drag and drop a tool instance
onto an Object Locator tool instance to create a parent-child relationship. For each
new image, the region of interest for each child tool is repositioned according to the
transform produced by the parent Object Locator tool. Tools that are linked as children
appear as indented items below the Object Locator tool instance in the tool tree.

Settings

Setting Description

Edge strength Threshold value for locating an edge. A high value means that a
high contrast is required between an edge and the background.
An optimal edge strength value includes the edges of the reference
object while excluding clutter edges in the background.

Performance tuning

Setting Description

Background clutter Controls the robustness to clutter and details in the background
that is not part of the reference object. There are three levels LOW,
MEDIUM, and HIGH. If the background is clean, use the LOW set-
ting to make the tool faster. If there are many other fine structures in
the image, use the HIGH setting.

Rotation (±) The maximum allowed object rotation in relation to the reference
object. Decrease the allowed rotation to increase the speed and
robustness of the analysis.

Scaling Search for objects which are scaled in relation to the reference
object. Scaling is suitable if the distance between the object and
the sensor varies. Avoid using this option when the object size is
constant, to increase the speed and robustness of the analysis.

Downsampling Controls the speed when locating an object by downsampling the
input image. Higher downsampling gives a faster analysis. Some
downsampling can be beneficial for robustness as it removes small
noise structures, but too large downsampling will remove the rele-
vant object contours. The final accuracy when locating an object is
not affected by the downsampling parameter.
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Setting Description

Search region Selecting this checkbox shows the search region in the viewer, and
makes it editable. The search region covers the whole viewer by
default and is shown as a blue border.
Defining a smaller search region increases speed as only a subset
of positions are evaluated in the search. It also increases robust-
ness as false matches with edges outside the search region are
discarded. The object itself can extend outside the search region, it
is the center of the object that needs to be within the search region.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

To get the best possible robustness, make the Object Locator ROI as large part of the
image as possible. Only include features that are stable and unchanged between the
acquired images.

Results

Result Description Variable name

Match score The percentage of matching between the
taught reference object and the current object,
indicating the quality of the located object.

MatchScore

Angle The angle of the current object compared to
the reference object.

Angle

Scale The scale of the current object in relation to its
size in the reference image.

Scale

Translation X The X-translation of the current object, com-
pared to the reference object.

TranslationX

Translation Y The Y-translation of the current object, com-
pared to the reference object.

TranslationY

Pass decision The total result, based on the set threshold val-
ues for Match score and Angle.

Pass

Further topics

O Setting the region of interest for a tool

6.10.2.32 OCR tool

The tool OCR segments and classifies text in an image using a pre-trained
font classifier. The reference position of the text is configured with a
region. It is important that the region is aligned to match the orientation
of the text.

Change the Minimum contrast until the printed text is well segmented. The segmenta-
tion result can be seen by the overlay on the image. If the text that is to be read is
printed in dot print, the parameter Is dot print needs to be enabled under the section
Dot print segmentation.

If the text position varies between the acquired images, it is recommended to link this
tool to a locator tool. For more information, see the tool help for locator tools.

If the classified text is to be verified as corresponding to a known text, this can be done
using the Character verification settings. If some other type of verification is needed,
the tool Expression can also be used.

NOTE
The tool OCR cannot read single characters. A minimum of two characters is required.
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NOTE
When possible, it is recommended to use the tool AI OCR Pretrained instead.

Settings

Segmentation Description

Polarity The intensity of the text. Set this value to Dark on light if the text is
darker than the background, and Light on dark if the text is lighter
than the background.

Minimum contrast The minimum contrast that the characters have to their surrounding
background. A high value means that higher contrast is required
between the light and dark sides of an edge.

Downsampling Controls the factor by which the image will be downsampled before
finding the text. Higher downsampling results in faster analysis. A
value of 1 indicates that no downsampling is performed.

NOTE
Downsampling decreases the image quality. Downsampling might
therefore decrease the quality of the segmentation and classifica-
tion of the text.

Dot print segmentation Description

Is dot print Enable this setting if the text is printed using dot print.

Tightly spaced characters Enable if the gap between adjacent characters is smaller than the
largest gap between two dots within a single character.

Maximum dot gap The maximum gap size between two dots within a character. Set-
ting this parameter can significantly reduce the runtime of the tool.

Advanced segmentation
settings

Description

Stroke width The minimum and maximum stroke width of the characters. If dis-
abled, the stroke width is detected automatically. Note that this
setting only applies to characters, not to dots and other separators.

Character width The minimum and maximum width of the characters. If disabled,
the character width is detected automatically. Note that this setting
only applies to characters, not to dots and other separators.

Character height The minimum and maximum height of the characters. If disabled,
the character height is detected automatically. Note that this set-
ting only applies to characters, not to dots and other separators.

Exclude separators Enable this setting if separators should be excluded from the seg-
mentation. The separators that will be excluded are . , - =
* : < and >.
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Advanced segmentation
settings

Description

Text block structure To simplify the search for specific structures within the segmented
text, it is possible to define text block structures.
For each text line the distances between the characters are calcu-
lated, and based on these distances, the text line is divided into text
blocks. Short characters1) are ignored in this process and treated as
spaces.
The text block structure is written with numbers to indicate the
number of characters per text block, and spaces to separate each
block. For example, if the text to be found is a date written in the
format 1970-01-01, the text block structure will be 4 2 2. A
date that could be written either as 01-01-1970 or 01-01-70
has the text block structure 2 2 2-4. 2-4 indicates that the last
character block can consist of between 2 to 4 characters.

NOTE
Every text block structure which is found will be displayed in its
entirety in the Text result, even if there are overlaps with other
found text block structures. Any characters that do not match the
text block structure will be excluded.

This setting may not provide the expected result if the spacing
between characters varies, or if the region covers more than one
line of text.

Character pattern A character pattern can be used to define the wanted set of charac-
ters. If the classification result with the highest confidence for each
character does not match the character pattern, the algorithm tries
to correct it by changing at most 3 of the characters to matching
classifications with lower confidence.
Symbols in a character pattern:

O 1 is used to symbolize a digit
O A is used to symbolize an uppercase letter
O a is used to symbolize a lowercase letter

Additionally, the characters . : - and / can be entered. * is used
to indicate that any character is acceptable.
The character pattern may contain spaces, but the spaces will not
be matched and therefore have no effect. Example: a date written
with two digits for the day and month, four digits for the year and
using dots for separation, is described with the character pattern
11.11.1111.

NOTE
Enabling this setting may increase the runtime. Entering any char-
acter other than the ones listed here, will result in an error.

1) Examples of short characters: . : _ - /
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Character selection Description

Allowed characters Select which characters are allowed to exist in the classified text.
The classifier only considers the allowed characters. By restricting
the options for the classifier, a more accurate classification can be
obtained.

O Select the option All when all different types of characters may
appear in the text, i.e. uppercase letters, lowercase letters, dig-
its, and special characters. Lowercase letters are not included if
the parameter Is dot print is enabled.

O Select the option Only digits when only digits appear in the text.
O The option Digits and special characters is suitable when

there are special characters and digits present in the text, but
no letters.

O The option Capital letters and special characters is recom-
mended when the text consists of capital letters and special
characters, but not digits or lowercase letters.

O Select the option Digits and capital letters when capital letters
and digits are present in the text, but not special characters or
lowercase letters.

Special characters refer to the following list of characters: - /
+ . $ % * € £ ¥
If Is dot print is enabled, the list of special characters is: - / . :
*

NOTE
The tool only classifies standard letters in the English alphabet.

Character verification Description

Verification text Enable this setting to verify that the classified text corresponds to
a known expected text. The Text result will be verified against this
text and if they match, the result variable Verification result will be
set to True, otherwise False.

NOTE
The Verification text should only contain characters that are
allowed according to the chosen option of Allowed characters.
Characters that are not allowed will not appear in the Text result.

Since the classifier does not classify spaces, any entered spaces
will be ignored in the verification. However, the spaces will be dis-
played in the Text result if it matched the verification text.

Relaxed matching Enable this setting if the verification against the Verification text
should be relaxed. The verification is allowed to reclassify certain
characters as other, similar looking characters.
Substitutions enabled with this option:

O c and C
O s and S
O u and U
O v and V
O w and W
O x and X
O z and Z
O o, O and 0
O l, I and 1

NOTE
If the classified text is found to match the verification text with
relaxed matching, Text result will correspond to the verification
text.
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Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

The region should be placed so that it covers the text without covering too much of the
background. Align the region to match the orientation of the text. It is important that the
region is placed tightly around just one line of text, if search is disabled.

NOTE
This tool only supports one region. If text is to be read in several regions of the image, it
is recommended to add several instances of the tool.

Visual aid

As an intermediate step in the algorithm, the characters are segmented and visualized
as overlays on top of the characters in the image. If the confidence for the classification
of a character is above the set threshold, the segmentation will be green. If the confi-
dence is below the threshold, the segmentation will be red.

Every second character will have a different shade, to better enable determining that
each character has been segmented correctly. Make sure to set the segmentation
parameters so that each character is fully covered by green or red overlay. The char-
acters should also be separated from the neighboring characters, showing a different
shade than the characters on either side.

The result of the classification will be displayed next to the region in the image, to help
determining if the segmentation has been successful. If the region covers more than
one line of text, a space will be added in the resulting string to represent the line break.

A line is displayed at the bottom of the region to help ensure a correct rotation. This line
indicates which side of the region should be aligned with the bottom of the characters.

Results

Result Description Variable name

Classification confidence Value corresponding to the lowest confidence
of any of the classified characters. All charac-
ters with a confidence score lower than the set
threshold will be displayed as red in the seg-
mentation.

ClassConfide
nce

Text result The classified text. Spaces are not detected.
If the region contains several rows of text, a
space will be used to symbolize the line break.

TextResult

Matches character pattern Shows True or False depending on if the clas-
sified text matches the Character pattern.
If Character pattern is disabled, the result is
always True.

CharPatternM
atch

Verification result Shows True or False depending on if the clas-
sified text matches the Verification text.
If Verification text is disabled, the result is
always True.

Verification
Result

Pass decision The total result, based on the threshold value
for Classification confidence, and the values
of Matches character pattern, and Verifica-
tion result.

Pass

Further topics

O Expression tool
O Setting the region of interest for a tool
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6.10.2.33 Pattern Locator tool

The Pattern Locator tool locates an object based on landmark points. The
Pattern Locator tool works best for fine-detailed patterns and textures
from which a set of unique landmark points can be extracted. Use this tool
when locating object with a pattern where the position, rotation, or scale of
the object varies, to move attached tools for inspection correspondingly.
The Pattern Locator tool also handles perspective variations very well,
e.g. if the camera is tilted.

Reference image

The Pattern Locator tool requires a reference image for teach-in of a pattern to locate.
The teach-in is done automatically when a reference image is added or updated. The
teach-in process extracts landmark points from the entire reference image, marked
by yellow crosses in the viewer. The number of points to extract is controlled by the
Background clutter setting. An automatically selected set of points within the teach
region, marked by blue points, is used for locating objects in new images. For each new
image, the Pattern Locator tool outputs the position, rotation, and scale of the located
pattern relative to the reference image.

O Click Update Reference Image to add or update the reference image. The teach-
in of the reference object is automatically done on the updated image.

O Click View Reference Image to display the current reference image and set the
ROI for the tool.

Linking other tools to the Pattern Locator

Select the Pattern Locator tool in the tool tree. Click or Drag and drop a tool instance
onto a Pattern Locator tool instance to create a parent-child relationship. For each
new image, the region of interest for each child tool is repositioned according to the
transform produced by the parent Pattern Locator tool. Tools that are linked as children
appear as indented items below the Pattern Locator tool instance in the tool tree.

Settings

Setting Description

Background clutter Controls the robustness to clutter and details in the background
that is not part of the reference pattern. There are three levels LOW,
MEDIUM, and HIGH that adjust the number of landmark points used
when locating. If the background is clean, use the LOW setting to
make the tool faster. If there are many other fine structures in the
image, use the HIGH setting.

Rotation (±) The maximum allowed pattern rotation in relation to the refer-
ence pattern. Decrease the rotation range as much as possible to
increase robustness of the analysis.

Scaling Search for patterns that are scaled in relation to the reference
pattern, e.g. if the distance to the camera varies. Avoid using this
option when the pattern size is constant, to increase the robustness
of the analysis.

Downsampling Controls the speed when locating by downsampling the input
image. Higher downsampling gives a faster analysis, but may
reduce positioning accuracy and robustness. Some downsampling
can be beneficial for robustness as it removes small noise struc-
tures, but too large downsampling will remove the relevant pattern
details.
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Setting Description

Search region Selecting this checkbox shows the search region in the viewer, and
makes it editable. The search region covers the whole viewer by
default and is shown as a blue border.
Defining a smaller search region increases speed as only a subset
of positions are evaluated in the search. It also increases robust-
ness as false matches with points outside the search region are
discarded. The pattern itself can extend outside the search region,
it is the center of the pattern that needs to be within the search
region.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

To get the best possible robustness, define a teach-in ROI that covers a unique pattern
that is stable between images. It is more reliable to locate a larger pattern than a
smaller pattern.

Results

Result Description Variable name

Match score The percentage of matching between the
located pattern and reference pattern, indicat-
ing the quality of the located pattern.

MatchScore

Angle The angle of the located pattern, compared to
the reference pattern.

Angle

Scale The scale of the located pattern in relation to its
size in the reference image.

Scale

Translation X The X-translation of the located pattern, com-
pared to the reference pattern.

TranslationX

Translation Y The Y-translation of the located pattern, com-
pared to the reference pattern.

TranslationY

Pass decision The total result, based on the set threshold val-
ues for Match score and Angle.

Pass

6.10.2.34 Pixel Counter tool

The Pixel Counter tool counts the pixels in a specified intensity range
within the tool's region of interest.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Tutorial video

Pixel Counter tool

Settings

Setting Description

Intensity Only include pixels that have an intensity value within the specified
range.
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Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.

Results

Result Description Variable name

Coverage The percentage of pixels within the specified
Intensity range, in relation to the total number
of pixels in the tool's region of interest.

Coverage

Minimum intensity Minimum intensity value of the counted pixels. MinIntensity
Maximum intensity Maximum intensity value of the counted pixels. MaxIntensity
Average intensity Average intensity value of the counted pixels. AverageInten

sity
Intensity standard devia-
tion

Standard deviation of the counted intensity val-
ues.

StdDevIntens
ity

Number of pixels The number of pixels within the specified
Intensity range in the tool's region of interest.

NumPixels

Pass decision Total result, based on the set threshold val-
ues for Coverage, Minimum intensity, Maxi-
mum intensity, Average intensity, and Inten-
sity standard deviation.

Pass

Further topics

O Setting the region of interest for a tool

6.10.2.35 Pixel Counter Color tool

The tool Pixel Counter Color counts the pixels in a specified color range
within the tool's region of interest.

NOTE
If the object position varies between the acquired images, this tool must be linked to a
locator tool. Tools which are linked to a locator tool are repositioned according to the
position of the located object. Drag and drop a created tool onto an added locator tool
to link them.

Tutorial video

Pixel Counter Color tool

Settings

Setting Description

Color Only include pixels that have a color value within the specified
range.

O Color (h): Specify a color (hue) value and a tolerance. The
selected range is shown on top of the color gradient.

O Saturation (s): Specify the saturation (saturation) range.
O Brightness (v): Specify the brightness (value) range.

Regions

This tool operates within its region of interest (ROI), which is set in the Regions section
in the tool pane.
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Results

Result Description Variable name

Coverage The percentage of pixels within the specified
Color range, in relation to the total number of
pixels in the tool's region of interest.

Coverage

Number of pixels The number of pixels within the specified Color
range in the tool's region of interest.

NumPixels

Pass decision Total result, based on the set threshold values
for Coverage.

Pass

Further topics

O Setting the region of interest for a tool

6.10.2.36 Point tool

The tool Point creates a point in the image. The output point is created
using one of the available creation methods.

Tutorial video

Point, Line and Plane tools

Settings

Setting Description

Creation method The method used to create the point. The methods available are:

O Manual selection
O Intersection of two lines
O Point projection onto line
O Point plus offset
O Midpoint between two points

Line A The line used by methods such as the Intersection of two lines or
Point projection onto line.

Line B The second line used by the method Intersection of two lines.

Point A The point used by methods such as Point projection onto line,
Point plus offset, or Midpoint between two points.

Point B The second point used by the method Midpoint between two
points.

Offset The translation offset from Point A.

Results

Result Description Variable name

Point The point result shows the point coordinates (x,
y).

Point

Pass decision A Pass result means that it was possible to
create the point with the selected creation
method.

Pass

6.10.2.37 Position Verifier tool

The tool Position Verifier compares the positions of a set of detected
objects against an internal reference list of expected objects. For each
reference object, the tool outputs if and where a corresponding live object
was found. A parent locator tool can provide a position reference.
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Setup

1. Select and configure a tool that outputs a list of found objects, e.g. AI Object
Detection, Blob Finder.

2. Add the tool Position Verifier to the analysis.
3. Select the previously configured tool, in the dropdown list Objects.
4. Capture an image where all the reference objects are detected as expected. This

image can be the reference image or any live image.
5. Click the button Set reference objects to store the current list of detected objects

for use as reference objects. Setting new reference objects clears any previous
reference objects.

Using a position reference

If the objects to be verified are located on a parent object, the tool Position Verifier can
be set up with a position reference. The positions are measured relative to the position
of the parent object.

1. Select and configure a locator tool, e.g. Object Locator, to find the position of the
parent object.

2. Drag or create the tool Position Verifier onto the locator tool.
m Using the tool Position Verifier as a child tool to the locator tool, the position

reference of the verifier is updated to follow the detections by the locator tool.

Settings

Setting Description

Objects Select from which tool to obtain the object positions.

Set reference objects Click this button to set the list of reference objects to the set of
objects that are currently detected.

Filter classes By default, the tool verifies objects from all classes. If the tool
detects objects from different classes, use this setting to choose
which classes to verify. This option lets you apply multiple Position
Verifier tools to set position tolerances for each class.

Tolerance X The largest position deviation along the x-axis allowed before a
detected object is classified as not present.

Tolerance Y The largest position deviation along the y-axis allowed before a
detected object is classified as not present.

Verify object type Select this option to verify objects strictly within their own class.
Deselect this option to allow an object of any class to be associated
with any reference object.
This option is only available if objects of multiple classes are set as
reference objects.

Results

Result Description Variable name

Missed objects The number of reference objects without a
corresponding object in the list of live object
detections. Use the threshold slider to con-
trol the maximum number of allowed missed
objects.

MissedPositi
ons

Extra detected objects The number of live object detections without
a corresponding reference object. Use the
threshold slider to control the maximum num-
ber of allowed extra objects.

UnmatchedDet
ections

Verified objects The number of reference objects with a corre-
sponding object in the list of live object detec-
tions. This parameter shows the total number of
reference objects minus the number of missed
objects.

VerifiedPosi
tions
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Result Description Variable name

Reference objects List of all currently set reference objects, indi-
cating which ones have a matched live object.

O Pass: Shows a true or false match.
O Center of gravity: Shows the position of the

matched live object. If there is no match, it
shows the position of the reference object.

O Object present: Indicates if there is any live
object within the tolerance box, even if it
may be of the wrong class.

O Expected class: Shows the class of the ref-
erence object.

O Detection index: The index of the live
detection object that has been associated
with the reference object. Shows n/a if no
matching object is found.

ReferenceObj
ects

Additional detections List of live detected objects that were not
associated to any reference objects. The list
includes Center of gravity and Class for the
detected objects.

AdditionalOb
jects

6.10.2.38 Region tool

The Region tool defines a region of interest within the image area. The
defined region of interest can be referenced by the Image Collection
tool and AI Classification (dStudio) tool for deep learning applications
where only a specific part of each acquired image is relevant for the image
classification.

Settings

Use the Regions list to set the region of interest (ROI) for the Region tool. Each region in
the list is defined as positive or negative. The total ROI is defined as the union of all the
positive regions subtracted by the union of all the negative regions. To change the size
and position of a region, click and drag its handles in the image viewer.

Results

Result Description Variable name

Pass decision A Pass result means that the set ROI is valid. A
Fail result means that the set ROI is invalid, or
that the connected locator tool is invalid or did
not find a match.

Pass

6.10.3 Results tools

The Results category contains settings and tools for result processing and output
handling.

Click or Drag and drop tools from the tool box (to the left of the tool tree) to the Results
category to add them to the tool tree. Click a tool in the tool tree to display its tool pane,
which contains tool settings and results.

6.10.3.1 Expression tool

The tool Expression is used for creating an expression, based on mathe-
matical and logical operations. The expression is evaluated and the result
value is updated for each new image. The data type of the result value is
evaluated each time the expression is changed.

The results from the tool Expression can be used by other tools:
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O If the expression returns a boolean value, the tool Digital Output can use the
result value for setting the signal levels of the digital outputs. A true value corre-
sponds to signal level HIGH, and a false value corresponds to signal level LOW.

O The tool Send String can send the result value as a string to external devices.

NOTE
Hover over the text or heading of a tool, parameter, or list data to see the ID linked to the
item you want to use.

Settings

Setting Description

Expression Create an expression by inserting any combination of the following
elements:

O Mathematical operators
O Logical operators
O Mathematical functions
O Constants
O List functions
O General functions
O General variables related to the image acquisition and the tool

output

See the "References" section for a list of available elements.

The Add list contains the available results for the current job. See the tool help pages
for descriptions of the tool results and corresponding variable names.

Results

Result Description

Value The result value, based on the expression created in the Settings
section. The result value is updated for each new image.
The data type is evaluated each time the expression is changed.

Examples

Return the first height element returned by get

Expression:

at(get(result("CompletenessCheck3D:0", "Cells"), "height"), 0)
Result type:

number

Return the first height element returned by get using first

Expression:

first(get(result("CompletenessCheck3D:0", "Cells"), "height"))
Result type:

number

Return the first characters returned by slice

Expression:

slice("abcd", 0, 2)
Result type:

string
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Return a subList with the characters located in the second and third position by
using slice

slice(List("a", "b", "c", "d"), 1, 2)
Result type:

string+

Return a list of Point3D

List(Point(1,2,3), Point(4,5,6), Point(7,8,9))
Result type:

Point3D+

Count the number of elements in a list

Use the following syntax to count the number of elements in a list that are equal to a
value.

Expression:

count(List("triangle", "rectangle", "circle", "circle", "circle"),
"circle")
Result value/Result type:

3/number

Count the number of objects in a class using the tool AI Object Detection (dStudio)

Use the following syntax to count the number of objects in a specific class.

Expression:

count(get(result("AIObjectDetectionDStudio:0", "DetectionsList"),
"Class"), "<class name>")
Result value:

The expression returns the number of detections in the class <class name>.

Insert a tool result in an expression

Use the following syntax to insert a tool result in an expression:

result("<tool id>", "<result name>")
The name of each tool instance is displayed in the tool pane. Hover over the tool name
to see the tool id, for example, "PixelCounter:1".

Create an expression that is true if the tool Blob Finder finds more than two blobs

Expression:

result("BlobFinder:0", "NumBlobs") >= 2
Result value/Result type:

true/boolean

Return number of blobs if the tool Blob Finder passes, otherwise return -1

Expression:

if(result("BlobFinder:0", "Pass"), result("BlobFinder:0",
"NumBlobs"), -1)
Check that the average coverage of two Pixel Counter tools is greater than 50%

Expression:
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((result("PixelCounter:0", "Coverage") + result("PixelCounter:1",
"Coverage"))/2) > 50.0
Result value/Result type:

false/boolean

Get the maximum value from two Pixel Counter tools

Expression:

max(result("PixelCounter:0", "Coverage"), result("PixelCounter:1",
"Coverage"))
Result value/Result type:

0.78/number

Get the normal vector x-component of an AnchoredPlane

Expression:

get(result("PlaneFitter:0", "Plane"), "nx")
Result type:

number

Check if the number of found blobs is even (dividable by two)

Expression:

fmod(result("BlobFinder:0", "NumBlobs"), 2) == 0
Result value/Result type:

true/boolean

Get width of all found blobs

Expression:

get(result("BlobFinder:0", "Blobs"), "width")
Result:

A list of widths of all found blobs.

Get the x-coordinate value from a Point

Expression:

getX(result("FixedPoint:0", "Point"))
Result value/Result type:

250.3/number

Get the x-coordinate value from the start point of a Line

Expression:

getX(getLineStartPoint(result("LineFitter:0", "Line")))
Result value/Result type:

51.838/number

Convert specific strings to values using the switch funtion

Expression:

switch(result("DPMcodeReader2D:0", "CodeContent"),
"abc", 1,
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"def", 2,
"ghi", 3,
default, -1)
Result value:

This expression produces a different value for different code content produced by a 2D
Code DPM tool. If the code content is "abc" the result is 1, for "def" the result is 2 and for
"ghi" the result is 3. For any othercode content, the result is -1.

Output activation depending on AI Classification (dStudio) class name or index

To activate an output depending on the resulting AI Classification (dStudio) class
name or index, Expression tools are needed. When the Expression tool is created it
will be visible and usable in the dropdown list under Result in the Digital Output tool.

One Expression tool needs to be created for each class name. It is also possible
to evaluate multiple classes in one expression hence activate the same output with
several classes.

The expression below evaluates if the class name result from the AI Classification
(dStudio) tool is "Up" or not:

result("AIClassificationDstudio:0", "Class")=="Up"
The expression below evaluates if the class name result from the AI Classification
(dStudio) tool is "Up" or "Down":

(result("AIClassificationDstudio:0", "Class")=="Up") or
(result("AIClassificationDstudio:0", "Class")=="Down")
When the expression below is used as Result for the AI Classification (dStudio) tool, a
digital output signal is activated for each image that has class index 1.

Expression:

result("AIClassificationDstudio:0", "ClassIndex")==1
Result value/Result type:

true/boolean

NOTE
Output activation also works together with AI Classification. The tool is referenced with
AIClassification. The class name is referenced with ClassName and class index is
referenced with ClassIndex.

Reference

The tool Expression supports a set of operators and functions for result handling.

Table 6: Mathematical operators

Operator Result type Description

^ float Exponentiation

/ float Division

* int or float Multiplication

+ int or float Addition

- int or float Subtraction

Table 7: Logical operators

Operator Result type Description

> BOOL Larger than
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Operator Result type Description

>= BOOL Larger than or equal to

< BOOL Smaller than

<= BOOL Smaller than or equal to

== BOOL Equal to

!= BOOL Not equal to

and BOOL Logical and

or BOOL Logical or

not BOOL Logical not of a boolean x

Table 8: Mathematical functions

Function Result type Description

abs(x) int or float Returns the absolute value of x

acos(x) float Returns the arccosine of x in radians.

asin(x) float Returns the arcsine of x in radians.

atan(x) float Returns the arctangent of x in radians.

atan2(y, x) float Returns the arctangent of y/x (in radians), but uses the
signs of both parameters to find the quadrant of the
result.

ceil(x) int Rounds x up to the nearest integer.

cos(x) float Returns the cosine of x in radians.

cosh(x) float Returns the hyperbolic cosine of x in radians.

deg(x) float Converts radians to degrees.

exp(x) float Returns e to the power of x (e^x).

float(value) float Returns the numeric argument converted to the float data
type.

floor(x) int Rounds x down to the nearest integer.

fmod(x, y) int or float Returns x modulo y.

get(object,
name)

Dynamic Returns the value of the property name in object. If the
object is a list of other objects, the property value for
each object in the list is returned.

getLineEndPoin
t(a)

Point2D Returns the end x- and y-coordinate value of the line a.

getLineStartPoi
nt(a)

Point2D Returns the start x- and y-coordinate value of the line a.

getX(a) float Returns the x-coordinate value of a.

getY(a) float Returns the y-coordinate value of a.

getZ(a) float Returns the z-coordinate value of a.

int(value) int Returns the numeric argument converted to the integer
data type. Decimals are truncated.

log(x) float Returns the natural logarithm of x.

log10(x) float Returns the logarithm of x (base 10).

max(a,b) int or float Returns the maximum value of a and b.

min(a,b) int or float Returns the minimum value of a and b.

pow(x, y) float Returns x to the power of y (x^y).

rad(x) float Converts degrees to radians.

sin(x) float Returns the sine of x in radians.

sinh(x) float Returns the hyperbolic sine of x in radians.

sqrt(x) float Returns the square root of x.

tan(x) float Returns the tangent of x in radians.
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Function Result type Description

tanh(x) float Returns the hyperbolic tangent of x in radians.

Table 9: Mathematical constants

Constant Result type Description

pi float Returns the value of pi.

true BOOL

false BOOL

Table 10: List functions

Function Result type Description

at(list, index) Type of the
list

Returns the element at a given index from a list.

average(list) float Returns the average of the values in the list of numbers.

concat(list1,
list2, ...,
listN)

<Type of the
list>+

Returns a list that combines the given lists (two or more).
All list arguments must have the same type.

count(list,
value)

int Returns the number of elements in the list that have the
specified value.

first(list) Type of the
list

Returns the first element of the list.

last(list) Type of the
list

Returns the last element of the list.

list(a, b, ..z) <Type of the
list>+

Returns a list.

max(list) int or float Returns the maximum value in the list of numbers.

min(list) int or float Returns the minimum value in the list of numbers.

size(list) int Returns the number of items of a list.

slice(list,
from, to)

<Type of the
list>+

Returns a portion of a list from an index to another index.

sum(list) float Returns the sum of the values in the list of numbers.

Table 11: General functions

Function Result type Description

char(n) String Returns the string character corresponding to the given
ASCII code.

concat(s1,
s2, ... sN)

String Returns a concatenation of the given strings (two or
more).

if
(<condition>,
<ifTrue>,
<ifFalse>)

Dynamic Returns the result of the clause that is run. The
<ifTrue> and <ifFalse> clauses must evaluate to
the same type .

Point(x, y) Point2D Returns a Point2D.

Point(x, y, z) Point3D Returns a Point3D.

slice(string,
from, to)

String Returns a portion of a string from an index to another
index.
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Function Result type Description

switch(variable
, <case1>,
<result1>,
<case2>,
<result2>, …,
<caseN>,
<resultN>,
default,
<resultDefault>
)

Dynamic Return the result value that follows the case value argu-
ment that is equal to the variable value. The cases must
have the same type as the variable. All result values must
be of the same type, but the result type can be different
from the variable type. If no case value equals the varia-
ble, the <resultDefault> is returned.

NOTE
<resultDefault> should be preceded by an argu-

ment that is expressed literally as default.

Table 12: General variables

Variable Result type Description

DroppedImages int Returns the number of images that have been discarded
in the image provider between the current and previously
analyzed image. If the device acquires images faster than
it can analyze them, the queue between the image pro-
vider and the analysis loop will fill up. When the queue is
full, images will be discarded.

ImageNumber int Returns the image number for the currently acquired
image.

OverallResult BOOL Returns the overall result, based on the tool results for
the applied Analysis tools.

Further topics

O Expression tool
O Setting the region of interest for a tool

6.10.3.2 Result String tool

The tool Result String is used for creating a text string, based on the available
tool results. The created string can be used by the communication tools that
support sending strings to external devices.

NOTE
Hover over the text or heading of a tool, parameter, or list data to see the ID linked to the
item you want to use.

Settings

Setting Description

String formatter Create an output string by inserting any combination of the follow-
ing options into the String formatter:

O Tool result: Select an option from the list and click Add. The
result is inserted at the end of the current string.

O Static text: Write the text directly in the String formatter.
O Line break: Type \n.
O Char function: The \char() takes one integer between 0-127

as an argument and converts it into a character using ASCII
code.

The resulting output string is displayed as the Output string in the
Results section.

The list Add contains the available results for the current job. See the tool help pages
for descriptions of the tool results and corresponding variable names.
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NOTE
When adding a result that is a list of objects by using the drop-down list, all properties
of the object will be added as default. Remove the properties that you do not need
manually.

Formatting

Formatting Description

Number of decimals Select the number of decimals to display in the output string for
results of number type.

Boolean representation Select how to format boolean values in the output string.

Wrap object members The selected characters will be added around any objects, e.g. a
Point or a Blob.

O Off: No characters are added.
O Parentheses ()
O Brackets []
O Braces {}

Example: Output for a 3D Point with Braces {} selected:
{216.33,46.90,139.12}.

Include object keys Select this checkbox to include the key names to the formatting of
an object.
Example: A 3D Point with Include object keys and Braces {}
selected: {"x":216.33,"y":46.90,"z":139.12}.

Zero-pad numbers Adds 0 in front of number results to make all number results a fixed
length. This setting does not affect results longer than this value.
Example: With a Zero-pad numbers of 8, the result 123.45
becomes 00123.45 and -123.45 becomes -0123.45.

Pad strings to length Adds the value from the parameter String pad symbol to the front
or back of string results to make all result strings a fixed length.
This setting does not affect results longer than this value.
Example: With a Pad strings to length of 8 and String pad symbol
of ' ' (Space), Suffix, the result 'myStr' becomes 'myStr '.

String pad symbol Selects which symbol to add to the strings.

O Prefix: The symbol is added at the front.
O Suffix: The symbol is added at the end.

Results

Result Description

Output string The output string, based on the text string created in the String
formatter in the Settings section. The Output string is updated for
each new image.

Output format

When creating the output string, the included tool results are converted to string format
according to the table below:

Tool result type Format Example

string The string value. "Hello"

int Value converted to string. "234"

bool Value converted to string. "true"

float Value converted to string, with
the number of decimals accord-
ing to the Number of decimals
setting.

"245.56"
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Tool result type Format Example

Shape_LineSegment "x1,y1,x2,y2", where the values
correspond to the x- and y-coor-
dinates of the endpoints on the
line segment. Number of deci-
mals according to the Number
of decimals setting.

"16.76,201.83,89.02,45.09"

LineSegment3D "x1,y1,z1,x2,y2,z2", where the val-
ues correspond to the x-, y- and
z-coordinates of the endpoints
on the line segment. Number of
decimals according to the Num-
ber of decimals setting.

"38.06,28.36,37.72,86.91,28.40,
98.95"

Plane "nx,ny,nz,d", which are the plane
parameters in Hesse normal
form.

"0.27,0.53,0.80,4.00"

Point "x,y" with the number of deci-
mals according to the Number
of decimals setting.

"16.45,43.98"

Point3D "x,y,z" with the number of deci-
mals according to the Number
of decimals setting.

"62.48,28.38,68.34"

Examples

Examples of formatted strings and the corresponding output strings are shown below.

Format a test string
String Formatter:
Hello World
Corresponding output string:
Hello World
 
Format a test string with a line break
String Formatter:
Hello \nWorld
Corresponding output string:
Hello
World
 
Format a string which includes the image number
String Formatter:
Image number: \n\ImageNumber()
Corresponding output string:
Image number:
83
 
Format a string which includes the number of blobs from the tool Blob Finder
String Formatter:
Number of blobs: \n\result("BlobFinder:0", "NumBlobs")
Corresponding output string:
Number of blobs:
4.00
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Format a string which includes the result and the coverage for the tool Pixel Coun-
ter
String Formatter:
{\result("PixelCounter:0", "Pass");\result("PixelCounter:0",
"Coverage")}
Corresponding output string:
{false;82.12}
 
Format a string which includes a result that does not exist
String Formatter:
\result("BlobFinder:0", "InvalidResultName")
Information shown in the Issues panel:
Tool BlobFinder:0 has no result named InvalidResultName
 
Format a string which includes a tool that does not exist
String Formatter:
\result("InvalidTool:0", "Result")
Information shown in the Issues panel:
Tool InvalidTool:0 is not found
 
Format a string which includes a result list for the 3D-tool Blob Finder
String Formatter:
\result("BlobFinder3D:0", "Blobs", "centerOfGravity;area;")
Corresponding output strings for two 3D blobs with Braces {} and Include object keys
selected:
{"centerOfGravity":{"x":177.16,"y":48.16},"area":1008.76},
{"centerOfGravity":{"x":192.65,"y":64.48},"area":10.08}
centerOfGravity is a Point and area is a float.

6.10.3.3 Text Overlay tool

The tool Text Overlay displays results and text in the image viewer.
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Settings

Setting Description

Text Set the desired text to be visualized by inserting any combination of
the following options.

O Static text: Enter the text as it should be displayed.
O Tool results and placeholders: Select an option from the list

and click the button Add. The result is inserted at the end of the
text, in double curly braces.

Available placeholders:
O DateTime: The current date and time, as set by the tool Date

and Time, using the format YYYY-MM-DD HH:mm:ss. If a differ-
ent time format is preferred, use the tool Result String.

O ImageNumber: Append the image number to the text. The
image number is 1 for the first acquired image and increases
by 1 for each image acquisition. The image number resets after
each device reboot.

O PowerOnCount: Append the number of device resets to the
text. The number of device resets is the total count since the
device was produced.

O ToolInstance: Append the instance number of the tool Text
Overlay to the text.

O result: Append a string result, produced
by a referenced tool, to the text. Example:
result("ToolInstance:0","ResultName").

Location The position of the text in the image. Specify the position in X and Y
coordinates.

Style

Setting Description

Font size Set the height of the text in pixels.

Number of decimals The number of decimals to be displayed when referencing number
results.

Color The color of the visualized text. Specify the color in a hex color
code using the format #RRGGBB, e.g. #FF0000 for red.

Pass/Fail decision Optionally reference a boolean result to change the color of the
text. If the referenced boolean is false, Fail color specifies the color
the text is displayed in.

Fail color The color of the text when the boolean referenced by Pass/Fail
decision is false. This parameter is only available when Pass/Fail
decision is set to other than None.

6.10.4 Communication tools

The Communication category contains tools for sending results to external devices.

Click or Drag and drop tools from the tool box (to the left of the tool tree) to the
Communication category to add them to the tool tree. Click a tool in the tool tree to
display its tool pane, which contains tool settings.

6.10.4.1 Digital Output tool

The Digital Output tool sends tool results to the device's digital outputs.
Click the Digital Output tool instance to view a list of available output
ports and edit the associated settings.
To configure additional ports as outputs, use the I/O Configuration tool on
the System page.

OPERATION 6

8025687/1X0R/2026-06 | SICK SICK Nova 2D 163
SUBJECT TO CHANGE WITHOUT NOTICE



NOTE
The digital outputs are only active in Run mode.

NOTE
An I/O Configuration tool instance must be added before the Digital Output tool can
be used. The ports that are set as OUT/Digital output by the I/O Configuration tool are
available in the Digital Output tool.

Settings

The following settings are available for each digital output port:

Setting Description

Enabled Activate the port for output signals.

NOTE
An IO might not be available due to the IO being used for system
signals.

Delay from image trigger Activate delayed output signals and configure the length of the
delay in milliseconds (ms) or millimeters (mm). The option millime-
ter (mm) is only available if an encoder input is configured in I/O
Configuration.

NOTE
Delayed outputs are only available on certain device types.

Result Select a result which will activate the output signal. The Logic level
setting in I/O Configuration controls if the signal is Active high or
Active low. The Result list contains the following options:

O Result ready: All analyses are done and a result is available
gives output signal activated.

O All passed: A pass result for all Analysis tool instances gives
output signal activated.

O Any fail: An output with this result is activated if any tool in the
job fails.

O All Expression tool instances where the output is a boolean
value: A True result for the selected tool instance gives output
signal activated.

O All tool instances: A Pass result for the selected tool instance
gives output signal activated.

Deactivate after Deactivate the output signal after a defined time duration (pulse
length), up to 10 seconds.
If the Deactivate after checkbox is not selected, the output signal
will remain activated until a new result is available.
The option to configure the duration of the output pulse in millime-
ter (mm) is only available if delayed output signals are enabled, and
an encoder is configured in I/O Configuration.

NOTE
The output signal has a timeout after 10 seconds, and is deacti-
vated after that time. The timeout applies even if an encoder is
used and the set distance is not reached within 10 seconds.

The State indicator displays the current status based on the Result. For example: If
Result is set to All passed and all tools Pass decision are true, the State indicator turns
green.
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Further topics

O Expression tool

6.10.4.2 EtherNet/IP tool

The tool EtherNet/IP sends and receives two 128-byte streams to a con-
nected PLC using the EtherNet/IP™ standard. The type-structure and data
content of each position is editable.

Settings

The tool EtherNet/IP requires that EtherNet/IP is enabled on the device. To enable
EtherNet/IP:

1. Go to Configure mode.
2. Set the System/Jobs switch to System.
3. In the Systems tool tree, click Fieldbus.
4. In the Mode list, select EtherNet/IP.
5. Click Apply and reboot to restart the device and apply the updated settings.

If EtherNet/IP is selected and Apply and reboot is inactive, it means that EtherNet/IP is
already enabled on the device.

The Status of the control bits is shown in the Settings section. Their function is descri-
bed in a mouseover tooltip.

The Assembly size (bytes) shows the maximum size for a byte stream.

Bit Control bits in (to PLC) Control bits out (from PLC)

0 Operating mode (When low, the sys-
tem is in Run mode. When high, the
system is in Configure mode.)

Image trigger (on rising edge)

1 Reserved Change job trigger (on rising edge)

2 Result ready (Set to high when a new
result is ready to be read.)

Change reference image trigger (on
rising edge)

3 Command OK (Set to high when the
most recent command succeeds.)

Reserved

4 Reserved Reserved

5 Command Error Reserved

6 Reserved Reserved

7 Reserved Reserved

8-15 Current job ID Change job ID

When the analyses are done, the Result ready signal bit will go high. The time this
signal should remain active is set in the Result ready deactivation time text field. If the
deactivation time is longer than the image acquisition cycle time, the signal will not go
low between results.

The Result ready bit is bit number 2 in the response control bits.

Result mapping

The Result mapping section displays the configuration to send to the PLC. Data types
ending with square brackets are array types, and can be used to send list results and
string type results.

Data type Size Range Result

SINT 1 byte [-128, 127] Number, boolean

INT 2 bytes [-32 768, 32 767] Number, boolean

DINT 4 bytes [-231, 231-1] Number, boolean
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Data type Size Range Result

REAL 4 bytes Number, boolean

SINT[] 1 byte per array slot [-128, 127] String, List

INT[] 2 bytes per array slot [-32 768, 32 767] List

DINT[] 4 bytes per array slot List

CHAR[] 1 byte per array slot [0, 255] String

WCHAR[] 2 bytes per array slot [0, 65 535] String

All data types are according to the IEC EN 61131-3 standard.

NOTE
Not all data types that are available here are available on all PLCs. Select data types
available for your PLC.

The byte number for each result is shown in the Byte column. When the device is in Run
mode, the last sent value is shown in the Value column.

Adding a result:
1. Select a type suitable to the result you want to send using the drop-down list Data

type.
2. Select the result using the drop-down list Result.

NOTE
Data types are always added in block of even multiples of 4 bytes. If SINT is added,
a block of 4 is added. Each slot in the block can be assigned its own result.

Removing a result:
1. Select Remove from the drop-down list Data type for the result you want to

remove.

If a float number is inserted into an integer data type, the number is rounded down
before sending it to the PLC. Boolean values are represented as integers, where 1 =
true, 0 = false.

NOTICE
When inserting tool results into the configuration, make sure that the results are
assigned the correct data type. If a result value is outside the available range for the
assigned data type, the data type maximum will be sent instead.

For example: If a result of 200 is attempted to be sent on a SINT position, 127 will be
sent instead.

If you are using a Rockwell PLC, it is possible to click the link Download UDT for Rock-
well PLCs or Download AOI for Rockwell PLCs to download a User Data Type (UDT) or
Add-On Instruction (AOI) of this configuration, which simplifies the data handling on the
PLC side.

NOTE
The AOI includes the UDTs.

Command mapping

The Command mapping section displays the settings that the PLC can change on the
camera. Data types ending with square brackets are array types, and can be used to
modify string and enum type parameters.
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Data type Size Range Parameter

SINT 1 byte [-128, 127] Number, boolean

INT 2 bytes [-32 768, 32 767] Number, boolean

DINT 4 bytes [-231, 231-1] Number, boolean

REAL 4 bytes Number, boolean

SINT[] 1 byte per array slot [-128, 127] String, enum

CHAR[] 1 byte per array slot [0, 255] String, enum

WCHAR[] 2 bytes per array slot [0, 65 535] String, enum

All data types are according to the IEC EN 61131-3 standard.

NOTE
Not all data types that are available here are available on all PLCs. Select data types
available for your PLC.

The byte number for each result is shown in the Byte column. When the device is in Run
mode, the last sent value is shown in the Value column, and errors in the Error code
column. 0 means no error.

Adding a parameter:
1. Select a type suitable to the parameter you want to be able to modify using the

drop-down list Data type.
2. Select the tool using the drop-down list Tool.
3. The field Instance allows you to specify one or multiple tools to modify. If only a

single tool should be modified, enter the instance number. If multiple tool instan-
ces should be changed at the same time, it is possible to specify ranges using the
“-“ operator, for example: 0-3 for instance 0, 1, 2 and 3. It is also possible to use the
“,” separator, for example: 0-1,3 for instance 0, 1 and 3.

4. Select the parameter using the drop-down list Parameter.
5. Certain parameters have more than one value associated with them, for example

ranges which have a minimum and maximum value. Select which sub-parameter
to edit in the drop-down list Sub-parameter.

NOTE
Data types are always added in block of even multiples of 4 bytes. If SINT is added,
a block of 4 is added. Each slot in the block can be assigned its own result.

Removing a parameter:
1. Select Remove from the drop-down list Data type for the result you want to

remove.

Boolean values are represented as integers, where 1 = true, 0 = false.

If you are using a Rockwell PLC, it is possible to click the link Download UDT for Rock-
well PLCs or Download AOI for Rockwell PLCs to download a User Data Type (UDT) or
Add-On Instruction (AOI) of this configuration, which simplifies the data handling on the
PLC side.

NOTE
The AOI includes the UDTs.

Further topics

O Command Channel tool
O EtherNet/IP tool
O PROFINET tool
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6.10.4.3 Image Collection tool

The tool Image Collection is used to save acquired images to an FTP
server or an SD card (if it is supported by the device). Saving images to an
FTP server takes longer time. The saved images can be used for playback,
or by the dStudio software for training a Deep Learning network. The tool
should be used during the collection phase. The tool should not be used
default when going live since it will reduce performance.
The tool Image Collection makes it possible to append information such
as image number and result variables to the filename of each image, to
facilitate the labeling that is required for the training of the network.

Destination

Setting Description

Collection mode Select the target medium to which to save the acquired images.
Different devices support different collection modes.

O FTP: Use the File Transfer Protocol to transfer images to an FTP
server.

O SFTP: Use the Secure File Transfer Protocol, also known as SSH
File Transfer Protocol, to transfer images to an SFTP server.

O SD card: This mode is not available when running on SICK
AppEngine

O Disk: This mode is only available when running on SICK AppEn-
gine.

FTP server IP address Enter the IP address of the FTP server.
This option is only applicable if Collection mode is set to FTP or
SFTP.

FTP server port Enter any port between 1 and 65535. The default port is 21.
This option is only applicable if Collection mode is set to FTP or
SFTP.

FTP username Enter the username to use for authentication towards the FTP
server.
This option is only applicable if Collection mode is set to FTP or
SFTP.

FTP password Enter the password for authentication towards the FTP server.
This option is only applicable if Collection mode is set to FTP or
SFTP.
The password is not part of the configuration when exporting a
configuration to file.

File

Setting Description

File type Select the file type for the images. The available file types depend
on the device.

NOTE
The mv2 file type is the recommended choice. The mv2 file type is
the only format that supports saving calibrated images.
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Setting Description

Output folder The Output folder is the folder to which images are saved in the
tool Image Collection. It can be a sequence of folders: nova/
images/my/folder/.
Behavior for each Collection mode:

O FTP: The default folder is nova/. The images are saved to
<FtpRootFolder>/nova/.

O SD card: The default folder is nova/. The images are saved to
sdcard/0/nova/.

O Disk: The default folder is public/nova/. The images
are saved to SICK AppEngine's public folder on your com-
puter. The folder is found at %LocalAppData%/SICK/SICK
AppEngine/appdata/public/.
The folder can also be set to absolute paths on your computer,
for instance C:/Download/.

The tool will create the folder declared in Output folder, if the
folder does not exist.

Filename Set the desired Filename by inserting any combination of the fol-
lowing options. The file ending does not need to be included.

O Static text: Write the text directly as part of the filename.
O Tool results and placeholders: Select an option from the list

and click the button Add. The result is inserted at the end of the
filename, in double curly braces.

Available placeholders:

O ImageNumber: Append the image number to the filename of
each saved image. The image number is 1 for the first acquired
image and increases by 1 for each image acquisition. The image
number resets after each device reboot.

O ToolInstance: Append the name of the Image Collection
tool instance to the filename of each acquired image. Use this
option when more than one Image Collection tool instance is
used, to avoid that images with identical filenames are overwrit-
ten.

O PowerOnCount: Append the number of device resets to the
filename of each saved image. The number of device resets is
the total count since the device was produced.

O result: Append a string result, produced by a refer-
enced tool, to the filename of each saved image. Example:
result("ToolInstance:0","ResultName").

Sort into job folder Sort each saved image into a sub-directory on the target medium,
based on which job that was active when the image was saved.
When a job is active and the first image is saved, the corresponding
sub-directory is created.

Settings

Setting Description

Save image during Config-
ure

Save the acquired images in Configure mode, to allow the user
to test the settings before entering Run mode. Default is to not
save during Configure, except when running SICK AppEngine as an
emulator, since Run mode is not available in that case.
Save image during Configure only affects Configure mode. If the
tool Image Collection is added to a configuration, images are
always saved in Run mode. To stop saving images in Run mode, the
tool Image Collection needs to be removed from the configuration.
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Setting Description

Image downsample factor The downsample factor for the saved images, compared to the
acquired images. The downsample factor is applied both vertically
and horizontally. For example, a downsample factor of 2 will resize
a 1000 x 1000 px image into a 500 x 500 px image.
Downsampling is recommended to save disk space and to
decrease the processing time for images with high resolution.
Downsampling is only available for 2D images.

NOTE
The mv2 file type does not work together with downsample factor.

Region reference Crop each acquired image. A referenced Region defines the outer
boundaries of the cropping area. If the referenced Region is a child
to a for-each tool the image is cropped and saved for each found
region. The image name is suffixed with _<for-each index>.
Cropping is recommended for images that have a lot of variance
and noise that is not useful for image classification.

NOTE
Only positive rectangular regions can be used for cropping. If the
referenced Region tool contains more than one region, the first
positive rectangular region in the list is used. If the Region tool
does not contain any positive rectangular regions, an error mes-
sage appears.

If the referenced region is empty or invalid, no cropping is applied
to the image, and the full image is saved.

NOTE
If the position and rotation of the object of interest vary between
the acquired images, link the connected Region to the tool Object
Locator. See the Object Locator help for more information.

Save condition From the drop-down menu:

O Select Always to save the image, regardless of tool result.
O Select a boolean tool result to save the image only if that result

is true.

Tool results can be combined as expressions. See the Expression
tool help for more information.

Save graphics Enable this checkbox to save the image with overlays and regions
drawn onto the saved image. This option respects the visualization
setting of each analysis tool.
This setting is only available for file types png and bmp.

Save preprocessed image Enable this checkbox to save the image with the tools under the
category Preprocessing applied. If the checkbox is disabled the
image is saved without the tools under the category Preprocessing
applied.

Save tool result JSON Enable this checkbox to save an additional .json file containing all
the Analysis tool results together with the image file.

Results

Result Description Variable name

Filename The filename to be assigned to the currently
displayed image when it is saved. If multiple
images are saved, i.e. a Region reference is a
child to a for-each tool, the last saved image
file name is shown.

Filename

6 OPERATION

170 SICK Nova 2D 8025687/1X0R/2026-06 | SICK
SUBJECT TO CHANGE WITHOUT NOTICE



Result Description Variable name

Image information The image resolution and estimated file size for
the acquired image.
The Image information result helps the user
estimate the number of images that can be
stored on the target medium. The file size esti-
mation is updated if the parameters related to
the image resolution are changed.
If multiple images are saved, i.e. a Region ref-
erence is a child to a for-each tool, information
about the last image is shown.

ImageSize

Total file size The file size of the saved image or the total
file size of multiple images saved when using
a Region reference that is a child to a for-each
tool.

TotalFileSiz
e

6.10.4.4 PROFINET tool

The tool PROFINET sends a 128-byte stream to a connected PLC using
the PROFINET standard. The type-structure and data content of each
position is editable.

Settings

The tool PROFINET requires that PROFINET is enabled on the device. To enable PROFI-
NET:

1. Go to Configure mode.
2. Set the System/Jobs switch to System.
3. In the Systems tool tree, click Fieldbus.
4. In the Mode list, select PROFINET and set the PROFINET station name.
5. Click Apply and reboot to restart the device and apply the updated settings.

If PROFINET is selected and Apply and reboot is inactive, it means that PROFINET is
already enabled on the device.

The Status of the control bits is shown in the Settings section. Their function is descri-
bed in a mouseover tooltip.

Bit Control bits in (to PLC) Control bits out (from PLC)

0 Operating mode (When low, the sys-
tem is in Run mode. When high, the
system is in Configure mode.)

Image trigger (on rising edge)

1 Reserved Change job trigger (on rising edge)

2 Result ready (Set to high when a new
result is ready to be read.)

Change reference image trigger (on
rising edge)

3 Command OK (Set to high when the
most recent command succeeds.)

Reserved

4 Reserved Reserved

5 Command Error Reserved

6 Reserved Reserved

7 Reserved Reserved

8-15 Current job ID Change job ID

NOTE
The bits are seen as two individual bytes. If they are seen as a single word, the byte
order is swapped due to endianness.
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When the analyses are done, the Result ready signal bit will go high. The time this
signal should remain active is set in the Result ready deactivation time text field. If the
deactivation time is longer than the image acquisition cycle time, the signal will not go
low between results.

The Result ready bit is bit number 2 in the response control bits.

Result mapping

The Result mapping section displays the configuration to send to the PLC. Data types
ending with square brackets are array types, and can be used to send list results and
string type results.

Data type Size Range Result

SINT 1 byte [-128, 127] Number, boolean

INT 2 bytes [-32 768, 32 767] Number, boolean

DINT 4 bytes [-231, 231-1] Number, boolean

REAL 4 bytes Number, boolean

SINT[] 1 byte per array slot [-128, 127] String, List

INT[] 2 bytes per array slot [-32 768, 32 767] List

DINT[] 4 bytes per array slot List

CHAR[] 1 byte per array slot [0, 255] String

WCHAR[] 2 bytes per array slot [0, 65 535] String

All data types are according to the IEC EN 61131-3 standard.

NOTE
Not all data types that are available here are available on all PLCs. Select data types
available for your PLC.

The byte number for each result is shown in the Byte column. When the device is in Run
mode, the last sent value is shown in the Value column.

Adding a result:
1. Select a type suitable to the result you want to send using the drop-down list Data

type.
2. Select the result using the drop-down list Result.

NOTE
Data types are always added in block of even multiples of 4 bytes. If SINT is added,
a block of 4 is added. Each slot in the block can be assigned its own result.

Removing a result:
1. Select Remove from the drop-down list Data type for the result you want to

remove.

If a float number is inserted into an integer data type, the number is rounded down
before sending it to the PLC. Boolean values are represented as integers, where 1 =
true, 0 = false.

NOTICE
When inserting tool results into the configuration, make sure that the results are
assigned the correct data type. If a result value is outside the available range for the
assigned data type, the data type maximum will be sent instead.

For example: If a result of 200 is attempted to be sent on a SINT position, 127 will be
sent instead.
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If you are using a Siemens PLC, it is possible to click the link Download UDT for
Siemens PLCs or Download FB for Siemens PLCs to download a User Data Type (UDT)
or Function Block (FB) of this configuration, which simplifies the data handling on the
PLC side.

Command mapping

The Command mapping section displays the settings that the PLC can change on the
camera. Data types ending with square brackets are array types, and can be used to
modify string and enum type parameters.

Data type Size Range Parameter

SINT 1 byte [-128, 127] Number, boolean

INT 2 bytes [-32 768, 32 767] Number, boolean

DINT 4 bytes [-231, 231-1] Number, boolean

REAL 4 bytes Number, boolean

SINT[] 1 byte per array slot [-128, 127] String, enum

CHAR[] 1 byte per array slot [0, 255] String, enum

WCHAR[] 2 bytes per array slot [0, 65 535] String, enum

All data types are according to the IEC EN 61131-3 standard.

NOTE
Not all data types that are available here are available on all PLCs. Select data types
available for your PLC.

The byte number for each result is shown in the Byte column. When the device is in Run
mode, the last sent value is shown in the Value column, and errors in the Error code
column. 0 means no error.

Adding a parameter:
1. Select a type suitable to the parameter you want to be able to modify using the

drop-down list Data type.
2. Select the tool using the drop-down list Tool.
3. The field Instance allows you to specify one or multiple tools to modify. If only a

single tool should be modified, enter the instance number. If multiple tool instan-
ces should be changed at the same time, it is possible to specify ranges using the
“-“ operator, for example: 0-3 for instance 0, 1, 2 and 3. It is also possible to use the
“,” separator, for example: 0-1,3 for instance 0, 1 and 3.

4. Select the parameter using the drop-down list Parameter.
5. Certain parameters have more than one value associated with them, for example

ranges which have a minimum and maximum value. Select which sub-parameter
to edit in the drop-down list Sub-parameter.

NOTE
Data types are always added in block of even multiples of 4 bytes. If SINT is added,
a block of 4 is added. Each slot in the block can be assigned its own result.

Removing a parameter:
1. Select Remove from the drop-down list Data type for the result you want to

remove.

Boolean values are represented as integers, where 1 = true, 0 = false.

If you are using a Siemens PLC, it is possible to click the link Download UDT for
Siemens PLCs or Download FB for Siemens PLCs to download a User Data Type (UDT)
or Function Block (FB) of this configuration, which simplifies the data handling on the
PLC side.
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Further topics

O Command Channel tool
O EtherNet/IP tool
O PROFINET tool

6.10.4.5 Send String tool

The tool Send String sends text results from tools to an external device.
When the system is in Run mode, a text string is sent to the external
device for each new image.

Settings

Setting Description

Communicate in Config-
ure mode

Select this checkbox to enable communication in both Run mode
and Configure mode.

Interface The ID of the interface tool that connects to the external device. All
TCP Client and TCP Server tool instances in the System tool tree
can be used.

Result The tool instance that creates the text string to send as output.

6.11 Run mode

Run is the default mode for the SensorApp. Use Run mode for inspection of objects in a
real environment, based on the configuration created in Configure mode.

In Run mode, images are acquired continuously or by an external trigger. All acquired
images are analyzed. To decrease the processing time, only some of the acquired
images are displayed in the viewer in the user interface.

NOTE
When the system is in Run mode:

O The communication interfaces are active and communicate with the connected
external devices.

O No changes to the tool tree or tool settings are possible.
O To switch jobs, click the job list in the job handling section in the user interface or

use a Job Selection I/O tool or Command Channel tool via TCP/IP or Fieldbus to
switch jobs via digital inputs (see "Interfaces tools", page 60).

6.12 License handling

The license handling procedure is available directly from the application. Open the
System tab and select Licensing.
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Figure 14: Activate a license from the application

The active toolset is shown on the Licensing page. If Quality Inspection is active, a
link to the product page for Intelligent Inspection is shown. You can go directly to the
LicenseManager, by clicking the button Open LicenseManager.

SICK LicenseManager is a SensorApp for the management of licenses on SICK App-
Space-programmable devices. It provides an overview of active licenses and supports
the user in the activation and deactivation of licenses.

6.12.1 Indicating the need of a license

Different indicators show the need of a license in the tool pane, tool tree, and in the tool
box menu.

Figure 15: Indicators showing different ways to indicate the need of a license

1 Trial mode indicator

2 License required indicator

Indicator Description

License required Indicates that the tool cannot be used without a license.

Trial Indicates that the tool can be used, but within a limited time. The
Trial indicator is shown even after the trial period has ended.

If there is no active license for a tool found on the device, License required is shown in
the tool pane. The information differs depending on if the tool has a trial period or not.
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Figure 16: Indicating the need of a license in the tool pane

Trial mode

Trial period of 2-hours per reboot for the Intelligent Inspection toolset without Intelli-
gent Inspection License activated. When working with the tool AI Classification (dStu-
dio), use dStudio to create and download a trial classification network (https://dstu-
dio.cloud.sick.com/).

Production mode

The Intelligent Inspection Upgrade License makes it possible to productively use the
tools contained in the Intelligent Inspection toolset, when installed on certain SICK
products. When working with the tool AI Classification (dStudio), the productive classi-
fication network is downloaded via dStudio.

6.12.2 Activation of Intelligent Inspection Upgrade License

On a physical device:
1. Open the System tab and select Licensing.
2. Do you have a license ticket?

a) Yes. Proceed to step 3.
b) No. Click the link to Intelligent Inspection license, for more information about

the features. Purchase a license and you will receive a ticket via email. When
you have the license ticket, proceed to step 3.

3. Click the button Open LicenseManager and follow the instructions.

On SICK AppEngine:
O The Intelligent Inspection Upgrade License is activated directly in the cloud.
O License handling procedure is described in the getting started guide for SICK

AppEngine, and is found on the supportportal.sick.com.

Further topics

O Activating a license using LicenseManager
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7 Annex

7.1 Third party licenses

SICK uses open source software which is published by the rights holders under a
free license. Among others, the following license types are used: GNU General Public
License (GPL version 2, GPL version 3), GNU Lesser General Public License (LGPL), MIT
license, zlib license and licenses derived from the BSD license.

This program is provided for general use without warranty of any kind. This warranty
disclaimer also extends to the implicit assurance of marketability or suitability of the
program for a particular purpose.

More details can be found in the GNU General Public License.

For license texts see www.sick.com/licensetexts.

License texts can be read out from the device using a web browser via the following
URL: <device ip>/license/COPYING

Printed copies of the license texts are also available on request.
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SICK AT
A GLANCE

SICK is a leading global technology company for intelligent sensors
and integrated solutions in industrial automation. Our technologies
set benchmarks, making your industrial processes more efficient,
safer and more sustainable – both in logistics and manufacturing
operations.

SICK combines sensor intelligence with industry expertise and certi-
fied consulting services. We provide the ideal foundation for scalable
as well as tailor-made automation solutions and create added value
along the entire value chain. Our close partnership with our custom-
ers is more than just a promise: Together, we optimize productivity,
elevate quality, protect health and safety, and sustain the future. All
with empathy and trust.

Since 1946, we have been developing innovative technologies with
passion and a pioneering spirit. With a global network in around
40 countries, SICK has a global presence and is always close by.
The company’s headquarters are located in Waldkirch near Freiburg,
Germany. Our customers benefit from our understanding of both local
and global requirements, which enables us to deliver tailor-made sol-
utions.

SICK AG
WALDKIRCH
GERMANY
SICK.COM
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