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VE Series Smart Camera

1 Product Description

Self-contained Smart Camera with User-Friendly Vision Manager Software

VAN

= Banner’s free and easy-to-use Vision Manager Software provides a
number of tools and capabilities that enable VE Series smart cameras to
solve a wide range of vision applications, such as item detection, part
positioning, feature measurement and flaw analysis

= Runtime editing capability reduces costly downtime and the software
emulator allows for offline building and troubleshooting of applications

= Factory communications (EtherNet IP, Modbus, and PROFINET) for
integration on the manufacturing floor

= Six optically isolated 1/0 and an external light connector on the smart
camera

= Two-line, eight-character onboard display provides smart camera
information and focus number and makes it easy to update the smart
camera settings, facilitating fast product changeover

= Robust metal housing with optional lens covers to achieve IP67 rating for
use in harsh environments with heat, vibration, or moisture

= Bright indicator lights for easy viewing of smart camera status

WARNING: Not To Be Used for Personnel Protection

Never use this device as a sensing device for personnel protection. Doing so could lead to
serious injury or death. This device does not include the self-checking redundant circuitry necessary
to allow its use in personnel safety applications. A sensor failure or malfunction can cause either an
energized or de-energized sensor output condition.

CAUTION: Electrostatic Discharge
Avoid the damage that electrostatic discharge (ESD) can cause to the Sensor.

Always use a proven method for preventing electrostatic discharge when installing a lens or attaching a
cable.

CAUTION: Hot Surface

Use caution when handling the camera. The surface of the camera may be hot during operation
and immediately after use.

1.1 Models

Model® Resolution

VE200G1A WVGA, 752 = 480 pixels grayscale
VE201G1A 1.3 MP, 1280 x 1024 pixels grayscale
VE202G1A 2 MP, 1600 = 1200 pixels grayscale

1 Model VE202G2A, 2 MP, 1600 x 1200 grayscale with 4-pin D-code M12 Ethernet connection is also available.

www.bannerengineering.com - Tel: 763.544.3164
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2 Overview

The VE Series Smart Camera is easy to use and has advanced visual inspection capabilities for automation or control
applications. Users can quickly set up the sensor using the Vision Manager software to solve a diverse range of applications

on the factory floor.

2.1 Features

Display

Buttons

Pass/Fail indicator (green/red)
Ready/Trigger indicator (green/amber)
Power/Error indicator (green/red)
Ethernet indicator (amber), not shown
Ethernet connection

Light connection

Power, Discrete 1/0 connection

S N S

Figure 1. Sensor Features

2.1.1 Display

The display is a 2-line, 8-character LCD. The main screen is
the Home Screen, which shows the name of the current
inspection and the slot number (inspection location). Use
the display to view or change several sensor settings.

Figure 2. Display with Home Screen

2.1.2 Indicators

Four LED indicators provide ongoing indication of the sensing status.

(0] v

! Power/Error Indicator X pass/Fail Indicator
Green = Normal operation Green = Previous inspection passed
Red = System error Red = Previous inspection failed

> OFF = No trigger since power up

Ready/Trigger Indicator .
Ethernet Indicator

Green = Ready for trigger . .
Amber solid = Ethernet connection

Yellow = Trigger is active
OFF = Not ready for a trigger, triggers will be missed

Amber flashing = Ethernet activity
OFF = no connection

2.1.3 Buttons

Use the sensor buttons Down , Up , Enter ., and Escape [ 5] to configure several sensor settings and to
access sensor information. See Figure 257 on page 132 for additional information on using the buttons.

www.bannerengineering.com - Tel: 763.544.3164 7
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2.2 Vision Manager Software

The VE Series Smart Camera is set up using the free Vision Manager Software, available for download at
www.bannerengineering.com.

This easy-to-use image processing software provides a variety of tools and capabilities to solve a wide range of vision
applications such as item detection, part positioning, feature measurement and flaw analysis. Run-time editing allows you

to make changes to an inspection while the sensor is running, reducing costly downtime. Vision Manager also includes a
full software emulator, allowing users to develop or troubleshoot inspections offline, without a sensor.

8 www.bannerengineering.com - Tel: 763.544.3164
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3 Specifications and Requirements

3.1 Specifications

Power Memory
12 V dc to 30 V dc (24 V dc = 10% if a Banner light source is powered Device Settings and Inspection Storage Memory: 500 MB
by the sensor) Number of inspection files: 999

Current: 400 mA maximum (exclusive of load and lights)
Use only with a suitable Class 2 power supply, or current limiting power
supply rated 12V to 30V dc, 1 A

Acquisition
256 grayscale levels

Supply Protection Circuitry Model Frames Per Second3 Image Size
Protected against reverse polarity and transient overvoltages

Discrete 170 VE200G1A 60 fps, maximum 752 x 480 px
1 Trigger IN VE201G1A 60 fps, maximum 1280 x 1024 px

5 Programmable 1/0

Output Configuration VE202G1A 50 fps, maximum 1600 = 1200 px

Optically isolated VE202G2A 50 fps, maximum 1600 x 1200 px
Output Rating

Output Resistance: <2 Q

Strobe Output Resistance: < 13 Q

Programmable Output: 100 mA Torque—Tapped Holes for Mounting Screws
External Strobe Output: 100 mA 8 Ibf-in (0.9 N-m) maximum torque
Off-State Leakage Current: < 100 pA Construction
External Light Maximum Current Draw Housing: Aluminum
600 mA Display Label: Polyester
Exposure Time Connections
0.02 ms to 500 ms Ethernet: M12, 8-pin or 4-pin D-code Euro-style female

Light Connector: M8, 3-pin Pico-style female

Imager . X
Power, Discrete 1/0: M12, 12-pin Euro-style male

VE200G1A: 6.9 mm x 5.5 mm, 8.7 mm diagonal (1/1.8-inch CMOS)
VE201G1A: 6.9 mm % 5.5 mm, 8.7 mm diagonal (1/1.8-inch CMOS)  Environmental Rating

VE202G1A: 7.2 mm x 5.4 mm, 9.0 mm diagonal (1/1.8-inch CMOS) IEC IP67 with an optional lens cover properly installed
VE202G2A: 7.2 mm x 5.4 mm, 9.0 mm diagonal (1/1.8-inch CMOS) Operating Conditions

Lens Operating Temperature: 0 °C to +50 °C (+32 °F to +122 °F)
C-mount 95% maximum relative humidity (non-condensing)

Pixel Size Stable Ambient Lighting: No large, quick changes in light level; no

direct or reflected sunlight

VE200G1A: 5.3 um Storage Temperature: —30 °C to +70 °C (—22 °F to +158 °F)

VE201G1A: 5.3 ym
VE202G1A: 4.5 pm Vibration and Mechanical Shock
VE202G2A: 4.5 um Meets EN 60947-5-2: 30 G Shock per IEC 60068-2-27; 1 mm

. . amplitude from 10 - 60 Hz per IEC 60068-2-6
Communication

10/100/10002 Mbps Ethernet Certifications

c € @ Information
Technology
4 us Equipment

E365235 PROFIBUS - PROFINET

3.2 PC Requirements

Operating System Processor
Microsoft® Windows® operating system version 7, 8, or 104 1 GHz minimum, 2 GHz+ recommended
System Type Screen Resolution
32-bit, 64-bit 1024 x 768 full color minimum, 1650 < 1050 full color recommended
Hard Drive Space Third-Party Software
80 MB (plus up to 280 MB for Microsoft .NET 4.5, if not already Microsoft .NET 4.5, PDF Viewer (such as Adobe Acrobat)
installed) USB Port
Memory (RAM) USB 3.0, recommended if a USB to Ethernet adapter used to
512 MB minimum, 1 GB+ recommended communicate with the sensor
l:_ - Important: Administrative rights are required to install the Vision Manager software.
7]

2 1000 Mbps communication speed not available on 4-pin Ethernet models
This value can vary based on inspection settings.
Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and/or other countries.

www.bannerengineering.com - Tel: 763.544.3164 9
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3.3 Dimensions

All measurements are listed in millimeters [inches], unless noted otherwise.
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3.4 Banner Engineering Corp. Software Copyright Notice

This software is protected by copyright, trade secret, and other intellectual property laws. You are only granted the right to use the software and only for the purposes
described by Banner. Banner reserves all other rights in this software. For so long as you have obtained an authorized copy of this software directly from Banner, Banner
grants you a limited, nonexclusive, nontransferable right and license to use this software.

You agree not to use, nor permit any third party to use, this software or content in a manner that violates any applicable law, regulation or terms of use under this
Agreement. You agree that you will not reproduce, modify, copy, deconstruct, sell, trade or resell this software or make it available to any file-sharing or application hosting
service.

Disclaimer of Warranties. Your use of this software is entirely at your own risk, except as described in this agreement. This software is provided "AS-1S." To the maximum
extent permitted by applicable law, Banner, it affiliates, and its channel partners disclaim all warranties, expressed or implied, including any warranty that the software is fit
for a particular purpose, title, merchantability, data loss, non-interference with or non-infringement of any intellectual property rights, or the accuracy, reliability, quality or
content in or linked to the services. Banner and its affiliates and channel partners do not warrant that the services are secure, free from bugs, viruses, interruption, errors,
theft or destruction. If the exclusions for implied warranties do not apply to you, any implied warranties are limited to 60 days from the date of first use of this software.

Limitation of Liability and Indemnity. Banner, its affiliates and channel partners are not liable for indirect, special, incidental, punitive or consequential damages,
damages relating to corruption, security, loss or theft of data, viruses, spyware, loss of business, revenue, profits, or investment, or use of software or hardware that does
not meet Banner minimum systems requirements. The above limitations apply even if Banner and its affiliates and channel partners have been advised of the possibility of
such damages. This Agreement sets forth the entire liability of Banner, its affiliates and your exclusive remedy with respect to the software use. You agree to indemnify and
hold Banner and its affiliates and channel partners harmless from any and all claims, liability and expenses, including reasonable attorney's fees and costs, arising out of your
use of the Services or breach of this Agreement (collectively referred to as "Claims™). Banner reserves the right at its sole discretion and at its own expense, to assume the
exclusive defense and control of any Claims. You agree to reasonably cooperate as requested by Banner in defense of any Claims.

www.bannerengineering.com - Tel: 763.544.3164 11
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4 Installation Instructions

4.1 Install the Accessories

VE sensor

O-ring (used with the lens cover)
C-mount lens (available separately)
Filter (optional)

Lens cover (optional)

/ 2 5
3
Y /4 7
- ' . An external light (optional) is not shown.

1
/

g prwNPR

Figure 3. Install the Accessories NOTE: A lens cover and a ring light cannot be used together.

1. If you are using a lens cover: Remove the black thread protector (not shown) from the sensor (1).
2. If you are using a lens cover: Fit a single o-ring (2) into the undercut area behind the sensor threads.
3. Remove the yellow temporary imager cover (not shown) from the sensor.

& CAUTION: Do not remove the imager cover until you are ready to install the lens. Do not touch the imager.
Dirt or dust on the imager can affect sensing reliability.

4. Remove any protective covers from the lens. Handle the lens carefully to avoid smudges and dirt on the optical
elements.

5. Thread the lens (3) onto the sensor.
6. Make sure that the lens is focused; see Acquire a Good Image on page 16.
7. Use the thumbscrews on the lens to lock the focus and aperture rings and to prevent movement that can occur during

cleaning or accidental contact.
8. If you are using a filter: Thread the filter (4) onto the front of the C-mount lens.

9. If you are using a linear polarization filter: Rotate the outer portion of the filter mount to determine the position where
glare is reduced the most, and use the locking thumbscrew to fasten the filter in position.

10. If you are using a lens cover: Thread the lens cover (5) onto the threaded portion of the sensor.
11.0Or, if you are using an external light bracket: Attach an external light bracket to the sensor using the provided
hardware Kkit.

ﬂ NOTE: For optimal imaging, provide adequate dissipation of heat. A good heat conductor, such as aluminum, may
be required.

4.2 Mount the Sensor

1. If a bracket is needed, mount the sensor onto the bracket.

2. Mount the sensor (or the sensor and the bracket) to the machine or equipment at the desired location. Do not tighten
the mounting screws at this time.

Check the sensor alignment.

Tighten the mounting screws to secure the sensor (or the sensor and the bracket) in the aligned position.

ol of

4.3 Connect the Cables

Power, Discrete 1/0 connection
Light connection

Ethernet connection

Ethernet indicator

PwbdPE

Figure 4. Cable Connections

1. Connect the Ethernet cable to the sensor (3) and to the computer or Ethernet switch.

2. Connect the power, discrete 1/0 cable to the sensor (1), and the leads to the appropriate locations. See Table 1 on
page 13 for the power, discrete 1/0 connections.

12 www.bannerengineering.com - Tel: 763.544.3164
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3. Connect the external light cable (optional) to the light connection (2) if the light is powered by the sensor.

CAUTION: Use Appropriate Power

If the light is powered by the sensor, the sensor power source must be 24 V dc. This connection is
for Banner lights only.

Table 1: Power and 1/0 Pinouts

Pin Wire Color Description Direction
1 White Discrete 1/0 #3 Input/Output
2 Brown 12 V dc to 30 V dc Input
3 Green 1/0 output common -
i Important: For PNP (sourcing) outputs connect pin 3

to +V dc, for NPN (sinking) outputs connect pin 3 to O
V dc. The discrete 1/0 pins are 1, 5, 8, 10, and 11.

4 Yellow Reserved -
5 Gray Discrete 1/0 #5 Input/Output
6 Pink Trigger input Input
7 Blue Common Input
8 Red Discrete 1/0 #2 Input/Output
9 Orange 1/0 input common -
i Important: For P_NP_(sou_rcing) inputs coqnect pin 9 to
- 0 V dc, for NPN (sinking) inputs connect pin 9 to +V
dc. The discrete 1/0 pins are 1, 5, 6, 8, 10, and 11.

10 Light Blue Discrete 1/0 #4 Input/Output
11 Black Discrete 1/0 #1 Input/Output
12 Violet Reserved -
Shield Bare metal Chassis ground -

4.3.1 Wiring Diagrams

VE VE VE Output

Output Common  +

Output |
12:30vde | Power M
- | supply Output
_ﬁm 1230vdc | Power

Supply
VE Output Output Common
Figure 5. PNP Output Figure 6. NPN Output
VE VE Input VE

Input Common *
Input
C) = : Input . 1230Vde | Power
Opto-isolator 12-30V dc Power () e r’m’_ Supply
~{ Supply Opto-isolator

Input Common
VE Input

Figure 7. PNP Input Figure 8. NPN Input
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PNP Inputs & Outputs

]

). +
VE I 7 i 12-30V dc
oL { o | l /0 1 - Output*
) [ oad | /0 2 - Output*
)1—;@—" /0 3 - Output*
—-) 10 o : 110 4- Input**
| ) 555 /0 5 - Input*™*
|8 5 ® Trigger - Input
) Output Common
9
=) Input Common
[ s
)2 s
= i
Input Power  |-=) >—e—— +
12-30V d
Supply o). I g g . i
N ® D +
Output Power =) I— 12-30V dc
Supply ) -

This is a typical example. Applications may vary.

*Programmable 1/0 shown set as an output in this example
**Programmable I/O shown set as an input in this example

Figure 9. PNP Inputs and Outputs
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= 2 +
VE _: i 12-30V dc
;;‘ [ Coad | l /0 1 - Output* 1 = White
3\ [ Load | . ]
> L Load | | ';32 g“‘P“‘ 2 =Brown
==t 9 /0 3- Output* -
—-) 10 : 10 4- Input** 3 - Green
e 0 5.- Input 4 = Yellow
) 6 o Trigger - Input 5= Gray
)3 Output Common 6 = Pink
) 2 Input Common 7=Blue
-t s 8 = Red
) s 9 = Orange
= € 10 = Light Blue
) > D - 11 = BI k
Input Power ) I C ¢ 12-30V dec .ac
Supply — e i 12 = Violet
— S = Shield
utput Power |-=) &= -
Supply o I_ + 12-30V dc

This is a typical example. Applications may vary.
*Programmable 1/0 shown set as an output in this example
**Programmable I/O shown set as an input in this example

Figure 10. NPN Inputs and Outputs

4.4 Install the Software

i Important: Administrative rights are required to install the Vision Manager software.

Download the latest version of the software from www.bannerengineering.com.
Navigate to and open the downloaded file.

Click Next to begin the installation process.

Confirm the software destination and availability for users and click Next.

Click Install to install the software.

Depending on your system settings, a popup window may appear prompting to allow Vision Manager to make changes
to your computer. Click Yes.

Click Close to exit the installer.

ouhrwNPE

N
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5 Getting Started

(0]
Power up the sensor, and verify that the ! power/error LED is ON green and that the Ethernet indicator is ON amber to
verify the Ethernet connection.

5.1 Connect to the Sensor

These instructions use Windows® operating system version 7, 8, or 10.5
1. Confirm the network connections.

a) Click the Start button, then on the Start menu, click Control Panel.

b) In Control Panel, click Network and Internet, then click Network and Sharing Center, and then click Change
adapter settings.

¢) Right-click on the connection that you want to change, then click Properties.

If you are prompted for an administrator password or confirmation, enter the password or provide confirmation.
d) In the connection properties, click Internet Protocol Version 4 (TCP/I1Pv4), and then click Properties.

P Lucll.i.rutmnﬂcﬁm;hnpeﬁu - ]
L ]
Connect using

& Gerewc Manved Yokor BBEBOST POMHE Gipabit Pt

Teea egrneciar iaes the lolloraaryg e
o 8 (e der Microsoll Netmerks
Ld gﬁuﬁ Facknt Schch ber
e Fibe o Prints Sraineg for Mearopalt Natwearcs
o ke Itemet Probocol Yerson & [TCPPYE)
LR intemet Frobacol Version 4 [TCPAPwE)
o b Lk Laryer Topology Ciacereony Magges LT Déver
W ke LaricLivpes Topoiogy Dcereny Raporde

— Fropetea
Dhomixrptaca

Trarmamiason Cordral Peol el inleswd Pacdocl The delind
wide e netwonk probacel thal provides communication
acmas dverse intenconnecied retwodos

ok | [ tancw

Figure 11. Local Area Connection Properties
e) In the Internet Protocol (TCP/I1Pv4) Properties, select Use the following IP address.
f) Make sure that the IP address is 192.168.0.2, and the subnet mask is 255.255.255.0.
2. Open Vision Manager from the desktop or the Start menu.
The Sensor Neighborhood tab displays and lists the available sensors.

From Sensor Neighborhood, click » to connect to the desired sensor.

The status changes from Available . to Connected and the Q\ Sensor screen displays. Click @ to disconnect
from the sensor.

4. If the desired sensor is not listed, verify that:
= The network adapter connected to the sensor has the same subnet mask as the sensor (for example,

192.168.0.xxx); view the subnet mask in the Network Adapters list at ﬁ Home > Sensor Neighborhood >
Network Adapters

= The Ethernet cable is the correct type
= The TCP/IPv4 settings are correct

Or, manually enter the sensor's IP address.

ﬁ NOTE: The sensor's IP address and subnet mask are also available from the sensor display.

5.2 Acquire a Good Image

The sensor needs to capture a good image of each part to ensure that it correctly passes good parts and fails bad parts.

5 windows is a registered trademark of Microsoft Corporation in the United States and/or other countries.
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Make sure that the lighting is appropriate for your target. Use supplementary lighting, such as a ring light, if necessary.
Click the Q\ Sensor screen.

Click the %camera tool on Tools and Results.

The Inputs parameters display.

Set the trigger.

a) Expand the Trigger parameters.

b) In the Trigger Mode list, click Internal (continuous images).

Run Auto Exposure.

a) Expand the Imager parameters.

b) Expand the Auto Exposure parameters, and click Start to run.

Check the lighting on the part.

= Make sure that the lighting is constant and consistent (unchanging over time, no shadows or hot spots).

= Capture the shape and form of the target object with lighting that optimizes its contrast and separates the feature
of interest from the background. Depending on the target, consider other Banner lights.

= Adjust the mounting angle to provide the clearest image of the part features you are inspecting.

After checking and adjusting the lighting, run Auto Exposure a second time or adjust the exposure manually by
expanding the Exposure parameters and moving the slider or entering a specific exposure time.

Adjust the focus.

a) Place the part so that the area to be focused appears in the center of the Image pane.
b) Expand the Focus Info parameters.

¢) Make sure that the Focus Info checkbox is selected.

d) Adjust the focus of the lens while monitoring the focus number.

The focus number is a number between 1 and 255. Use the Image pane to determine when the image is sharp
enough, or use the focus number as a guide. Turn the focus ring on the lens until the focus number is at the highest
possible number between 1 and 255. The focus number is also available on the sensor display.

ﬁ NOTE: There is no optimal value for this number, but it can be used as a guide if you are setting up more
than one sensor that are focused on the same target.

e) Tighten the locking thumbscrews to secure the lens at the desired focus.

5.3 Set Up an Inspection

Vision Manager allows you to set up or make changes to an inspection while the sensor is running. Changes are
automatically saved as they are made.

1.
2.

3.

From the Q\ Sensor screen, click in the upper right corner to view the inspection list.

Click Add New Inspection.
A new inspection is added to the list, the Image pane updates, and the Tools & Results tab shows only the camera
tool.

ﬁ NOTE: The camera tool for the new inspection inherits the parameters of the camera tool for the previous
inspection, however the two are not linked together.

Add tools and adjust them as needed for the inspection.

5.3.1 Add a Tool

1.

Click on the Tools & Results tab.
The Add Tool window opens.
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2. Click the desired tool.

Tool Name

Description

l Average Gray
q’ Bead

© Blemish

.G

® Blob

Edge

~1
LD’
4 Locate

oo
B84 Match

Object

-+
%®= Math

y Measure

& .
IL Logic

Evaluates pixel brightness within an ROl and computes the average grayscale value. See Average Gray
Tool on page 49.

Inspects parts for uniformity of adhesive or sealant material, or for uniformity of a gap. See Bead Tool on
page 53.

Determines whether flaws are present on a part, or detects whether a feature exists on a part. See
Blemish Tool on page 63.

Detects and counts/locates groups of connected light or dark pixels within the ROl and designates them as
blobs (Binary Large Objects). After blobs are found, they can be characterized by size and shape. See Blob
Tool on page 68.

Detects and counts transitions between bright and dark pixels (edges). Counts the total number of edges,
and determines the position of each edge. See Edge Tool on page 79.

Finds the first edge on a part and compensates for translation and rotation of downstream tools (if
selected). See Locate Tool on page 87.

Verifies that a pattern, shape, or part in any orientation matches a reference pattern. Can also compensate
for translation and rotation of downstream tools (if selected). See Match Tool on page 98.

Detects the edges of dark and bright segments and locates their midpoints. Counts dark and bright
segments, and measures the width of each dark and bright segment. See Object Tool on page 106.

Performs mathematical operations using tool data or user-supplied constants. Includes basic arithmetic,
inequality expressions, and statistical information. See Math Tool on page 115.

Measures distance, calculates angles, and creates points and lines for use as inputs to other tools. See
Measure Tool on page 119.

Uses Boolean logic to combine or convert tool results, or to drive discrete outputs from tool results. Logic
tool data can be used to evaluate the results of a single tool or multiple tools. See Logic Tool on page 125.

The tool is added to Tools & Results and the region of interest (ROI) appears on the Image pane.
3. Configure the tool as needed for your application.

a)

Resize ™ and rotate ? the ROI around the feature to be analyzed.

b) Define or view parameters for the tool on the Input tab, such as ROI shape, threshold, or view the histogram.
c) Define pass or fail criteria on the Test tab, such as the count, size, or match.

5.3.2 Rename a Tool

The default tool name is tool01, tool02, and so on, where the word tool is replaced by the appropriate name (for example,

LocateO1, Edge02, etc.).

1. On Tools & Results or on Tools Only, click the tool to select it.
2. Highlight the tool name.

3. Enter the desired tool

name.

ﬂ NOTE: Spaces and special characters are not allowed in the tool nhame.

18
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5.3.3 Name an Inspection

The default inspection name is Inspection01, Inspection02, and so on. Rename the inspection to something meaningful to
the application.

Click Inspection Management, then click Manage.

[Pagnnina]

Figure 12. Manage
2. Double-click the name of the desired inspection.
3. Enter the new inspection name.

% NOTE: Special characters are not allowed in the inspection name.

4. Press Enter or click off of the name to save the new name.

5.3.4 Save an Inspection to a Computer, Network Drive, or Storage Device

Vision Manager automatically saves inspections to the VE as they are created and modified. Save a copy of the inspection
to your computer or another network location if you want to be able to go back to previous settings.

Use the following procedure to save a copy of an inspection to your computer or a network location.

1. . .
On the Inspection Management screen, click Transfer.

DeQa0E

Ruritengl Ow05SACE

CeDi2BC

w0222

elaDsT

Figure 13. Transfer
2. Change the destination folder, if desired.

) Click - above the right column.
An explorer window opens.

b) Navigate to the desired location, network location, or storage device.
c) Click Select Folder.
The folder is selected and the window closes.
The path to the location displays above the right column.
3. Select the desired inspection from the inspection list in the left column.

4 Click 2.

Inspection name.idb displays in the right column and the inspection is transferred (saved) to the selected location.

5.3.5 Modify a Currently Running Inspection

1. On the Q\ Sensor screen, select the desired inspection from the Inspection list.

The inspection tools and parameters display.
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2. Make the desired modifications to the inspection.

[:}j—d Important: Changes are automatically saved as they are made. Save a copy of the inspection if you want to
be able to go back to previous settings. Use the Emulator to set up or make changes to an inspection offline.

5.3.6 Copy a Tool

Duplicate (copy) a tool to include more than one of the same tool in an inspection.
1. Click the desired tool to duplicate.

2. Click .
A duplicate of the tool is created with the same input and test parameters.
3. Set the tool parameters as desired. The two tools are not linked; changes are independent of each other.

5.3.7 Delete a Tool

Use the following procedure to delete a tool from an inspection.
1. Click the tool on Tools & Results or Tools Only to select it.
-3
2 Click TI.
The tool is deleted.

% NOTE: There is no undo option. A deleted tool cannot be recovered.

5.3.8 Delete a Tool and All Tools After It

Use the following procedure to delete a selected tool and all of the tools after it.
1. Click the tool on Tools & Results or on Tools Only to select it.

2 ==
" Click EB.
The message "Remove selected tool and all tools after it?" displays.

3. Click Continue.
The tools are deleted.

% NOTE: There is no undo option. Deleted tools cannot be recovered.

5.3.9 Delete an Inspection

1. Click Inspection Management, then click Manage.

2. Select the inspection to be deleted.

% NOTE: This inspection cannot be running and it cannot be selected to begin at startup.

3 ==
" Click M.
The inspection name turns red and "Inspection marked for deletion" displays.

I. Indpection 07  leipsctaom marked for deletion

£

DaCA07

[ e L

Figure 14. Inspection Marked for Deletion
4. Click to another tab to delete the inspection, or click Undo to keep the inspection.
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5.4 Configure the Discrete 1/0

From the Eb System Settings screen, select Discrete 1/0 to change the discrete 1/0 settings.

Figure 15. Discrete 1/0

For more details, see Discrete 1/0 on page 34.

www.bannerengineering.com - Tel: 763.544.3164 21



VE Series Smart Camera

6 Vision Manager Workspace

Vision Manager has five main working areas, or screens:

A -
= Home Screen on page 22—The ™' Home screen provides access to connect to a sensor or emulator, update
firmware, and view sensor and Vision Manager software information.

= Sensor Screen on page 26— The q)\ Sensor screen displays the information needed to create or modify an
inspection.

« Inspection Logs Screen on page 30— The “\ Inspection Logs screen displays saved images and inspection
information. Inspections logs can be viewed when the camera is offline.

« Inspection Management Screen on page 31—The Inspection Management screen includes options to add
inspections to the currently connected sensor, to rename an inspection, and to transfer inspections between a
connected sensor and a network location or storage device.

= System Settings Screen on page 34—The Eb System Settings screen provides access to view and adjust sensor
information, discrete 1/0, communications settings, system logs, and units.

6.1 /ﬁ‘ Home Screen

The 1™ Home screen provides access to connect to a sensor or emulator, update firmware, and view sensor and Vision
Manager software information.

The following are available from the Home screen:
= Sensor Neighborhood
e Sensor Maintenance
e Emulators
e About

Figure 16. Home Screen

Only one sensor can be connected to each instance of the software. Open more than one instance of Vision Manager if you
want to connect to more than one sensor at a time. Only one instance of the software can be connected to the Emulator at
a time.

6.1.1 Sensor Neighborhood

Use Sensor Neighborhood on the ﬁ Home screen to connect to active sensors. Sensor Neighborhood opens by
default when the software is launched.

Active Sensors Tab

Use the Active Sensors tab in Sensor Neighborhood to connect to an active sensor.

Navigate: ﬁ Home > Sensor Neighborhood > Active Sensors.

This tab includes sensor information such as sensor status, sensor name, IP address, MAC address, and model number.
Sensors can also be added to Favorites.
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Figure 17. Active Sensors Tab
To connect to a sensor, click » next to the desired sensor. To disconnect from a sensor, click @
To view or change sensor Status, MAC Address, Sensor Name, IP Address, Subnet Mask, and Gateway, click Q

To add the sensor to a Favorites Group, click ik The icon changes to *

To manually connect to a sensor with a known IP address, enter the IP address in the Enter IP Address field and click

.

Favorites Tab

Save sensors to the Favorites tab for easy access to them. Sensors are saved to groups.

Navigate: ﬁ Home > Sensor Neighborhood > Favorites.

At %8 P I MALC Addvess  Madel
(W) | vE20200A Sernce 4 IBLIADIL | CO2NROA0H mm

Figure 18. Favorites Tab

Click Add New Group to create a new Favorites Group. To add a sensor to the group, on the Active Sensors tab, click

ik or from the Favorites tab, enter the sensor IP address and click » to verify the connection to the sensor and
automatically save it to the selected group.

To manually add a sensor with a known IP address to the Favorites tab, enter the IP address in the Enter IP Address
field and select the desired group.

=
To remove a sensor from a group, click the Il across from the sensor name. To move the sensor to another group, click

the * and select the desired group.

)
To remove a group and all the sensors within the group, click the [ across from the group name.
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Network Adapters Tab

Use the Network Adapters tab on Sensor Neighborhood to view the network adapters that the system searches to find
sensors.

Navigate: ﬁ Home > Sensor Neighborhood > Network Adapters.

Ay

Realtek USH GEE Famiy Comrolier 15215803

Mot Connected | InbelE) Dual Band Wireless-M 7260 1E5.2541458 | 25525500
Conracted IrteliR] Exherrat Connacticn [217-V 0I0F015 | I55ISEIM0

Figure 19. Network Adapters Tab
Network adapter information including Link Status (connected/not connected), Adapter name, IP Address, and Subnet
Mask is also available.

6.1.2 Sensor Maintenance

Use Sensor Maintenance on the ﬁ Home screen to update the firmware on a sensor and to backup or restore the
sensor.

- ¥ -~
Sasbec n o update femware o

192180145 | D030 Tt 011 8ETA 2

152168140 | O03uS00: e Q11 RETA 2

G214 OgIe(la0eTd 011BETA2

RSO COSRARA 0118572

Figure 20. Sensor Maintenance Tab

Sensor Maintenance includes sensor information such as sensor Status, Sensor Name, IP address, MAC address, Model
number, Firmware Version, and which sensors are tagged as favorites.

£ I
Actions include update firmware B3, view or change some sensor settings O and backup or restore sensor data .

Update the Firmware

From the ﬁ Home screen, click Sensor Maintenance.

2. Make sure that the desired sensor is not connected to the Vision Manager software and that the status is Available.
3
8. Click EQ next to the sensor and follow the prompts.

4 NOTE: During the firmware update process, there are options to restore the sensor to the factory default
settings and to create a backup before updating the firmware.

l:j—_, Important: All stored inspections are deleted when factory default settings are restored. Ethernet settings and
favorites lists are retained.

This process can take several minutes. Do not close the program or remove power from the sensor during the update
process.

When the process is complete, the sensor restarts and the status returns to Available. Vision Manager displays the new
firmware version in the Firmware Version column.

24 www.bannerengineering.com - Tel: 763.544.3164



VE Series Smart Camera

Backup or Restore the Sensor
System settings and inspections can be backed up and restored. Firmware is not included in the backup or restore.

The backup file is saved to the location of your choice.

1 From the ﬁ Home screen, click Sensor Maintenance.

2. Make sure that no sensors or emulators are connected to the Vision Manager software and that the desired sensor's
status is Available.

~
Click &&, then click Backup.

4. Follow the prompts to save a backup file.
A message displays saying that the backup was successful.

el
To restore the sensor data, click &, then click Restore.
6. Follow the prompts to restore the sensor data. An Emulator backup file can be used to restore the sensor.

ﬁ NOTE: This process can take several minutes.

A message displays saying that the restore was successful.

6.1.3 Emulators

Use Emulators on the ﬁ Home screen to connect to the emulator.

) emulator

SiltsersiFublici Documents\Sanner Vison MansgerVE SenesivE SMPImages

Albpers Puble Dorsmests Sanne Visan MansgerVE SanenE Wl images

AlbsersPublis\Decuments\Banner Visen Manager(VE SanesvE LIMMImages

Figure 21. Emulators

Click » to connect to the desired emulator. This tab also displays the Image location on the computer, as well as the
emulator version information.

Click - under Image Location to change the directory for the reference images. The default directory for images is C: >
Users > Public > Documents > Banner Vision Manager > VE Series > VE xXMP > Images. Both 8-bit monochrome
bitmap (BMP) images and inspection logs are supported. Bitmap images should be the same resolution as the VE camera.
If inspection logs are placed in the Images directory, the emulator automatically extracts the image out of the inspection
log and uses it to run the currently loaded inspection.

The Emulators tab includes all available features and all tools function the same as they do when running on a sensor. On
the emulator, execution time is not calculated.

Backup or Restore the Emulator
Emulator settings and inspections can be backed up and restored.

The backup file is saved to the location of your choice.

From the /ﬁ‘ Home screen, click Emulators.

2. Make sure that no sensors or emulators are connected to the Vision Manager software.
el
3 Click w, then click Backup.
4. Follow the prompts to save a backup file.
A message displays saying that the backup was successful.
5.

el
To restore the sensor data, click &, then click Restore.
6. Follow the prompts to restore the sensor data. A sensor backup file can be used to restore the emulator.

E NOTE: This process can take several minutes.

A message displays saying that the restore was successful.
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6.1.4 About

Use About to view Vision Manager software information, including the version number.

6.2 @\ Sensor Screen

The Q\ Sensor screen displays the information needed to create or modify an inspection.

agrpLONE

@

[ig] ) 3 N

T Wasting For Trigger

oo
B
-

o

1]

Screens—Home, Sensor, Inspection Logs, Inspection Management, System Settings

Manual Trigger button—Click to manually trigger the sensor

Inspection list—Select the desired inspection to start, and to view or modify the inspection

Summary pane—Includes the Inspection Summary and the 170 Summary

Parameters pane—Includes user-adjustable Inputs parameters or Test parameters for the tools in an inspection, depending on what is
selected in the Tools and Results pane

Tools and Results pane—Includes Tools and Results, Tools Only, and All Results, which display the camera tool, the tools that are
included in the current inspection, and the results of the inspection

Image Pane Parameters panel—Includes ROl view buttons, zoom, x and y coordinates, grayscale value, and full image display button, as
well as sensor messages

Image pane—Displays the current image captured by the sensor; this includes the region of interest (ROI) for the tool for the selected
inspection

Figure 22. Sensor Screen

6.2.1 Image Pane Parameters

Use the Image Pane Parameters to change how the Image pane displays and to view status messages.

26

Waiting For Trigger X754 Y441 Gray:78

Figure 23. Image Pane Parameters

www.bannerengineering.com - Tel: 763.544.3164



VE Series Smart Camera

ROI View Buttons
Click Iil to view all tool ROIs and annotations.
Click - to view the ROI and annotations for the selected tool only.

o
Click # to hide all ROIs annotations and view the image only.

E NOTE: The Image Overlays parameter for each tool also control which ROI is shown and this
parameter overrides the ROI view buttons.

Zoom
Slide to zoom the Image pane in and out.
Status Messages

View status messages such as "Applying Changes" and "Waiting for Trigger". Some messages, such as "Applying
Changes," display only momentarily while a parameter change is serviced by the sensor. Other messages such as
"Waiting for Trigger" require an action to be completed.

X and Y Coordinates and Grayscale Value
Displays the current x and y coordinates and grayscale value for the location the pointer is at in the Image pane.
Full Image Display Mode Button

N7
Click to expand the image to fill the screen. The image pane and impage pane parameters are the only items

shown. Click E to return to the standard view.

6.2.2 Summary Pane
The Summary pane includes both the Inspection Summary and the 1/0 Summary.

When expanded, the Inspection Summary displays inspection pass, fail, and missed trigger statistics since the last time
the inspection summary results were reset. A green checkmark indicates that an inspection passed, and a red X indicates
that an inspection failed. A dash indicates that there is no information to display.

N Summary

Passed
Failed
Missed 0

Figure 24. Inspection Summary

The History Trend below the pass/fail statistics provides another visual indication of whether or not an inspection passed,
as well as an indication of when changes are made.

= Green indicates that an inspection passed

= Red indicates that an inspection failed

« Blue indicates that a change was made to the inspection

* Pink indicates that a product change was made—either a new inspection was added or the inspection was changed

to a different one

The History Trend holds up to 400 entries and updates after an inspection is completed. The entries are recorded first in,
first out, with the newest entry displayed on the left of the History Trend. Point to an entry on the History Trend for
information about the entry. For example, pointing to a green entry displays the frame number.

Click Reset to clear the Inspection Summary statistics. The History Trend does not reset.

When collapsed, the Inspection Summary displays only pass and fail information. A green number on the left represents
the number of inspections that passed. A red number on the right represents the number of inspections that failed since
the last reset.
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When expanded, the 1/0 Summary displays input and output status information and system errors, if present. When
collapsed, no I/0 Summary information is visible.

Fail

System Error

Figure 25. 1/0 Summary

Inputs and outputs display on the 1/0 Summary after they are configured from the Eh System Settings screen (see
Configure the Discrete 1/0 on page 21). Green indicates that the 1/0 is active. Light gray indicates that the 1/0 is inactive.

The System Error indicator flashes red when an error is present. View and clear the error from the Qb System Settings
screen (see Logs on page 39).

=1
System Error
Ready

System Error (refer to System Log)

Figure 26. 10 Summary with Error

6.2.3 Tools & Results

Tools & Results shows the camera tool and the inspection tools that are included in the current inspection, as well as the
results for the currently selected tool.

Figure 27. Tools & Results

Use Tool & Results to add and configure tools in an inspection and to view results. Click a camera tool or inspection tool
on Tools & Results to access the Parameters pane for that camera or tool.

See Using the Camera Tool on page 45, Using the Inspection Tools: Vision Tools on page 49, and Using the Inspection
Tools: Analysis Tools on page 115 for additional tools information.

6.2.4 Tools Only

Tools Only shows the camera tool and the inspection tools that are included in the current inspection.

Figure 28. Tools Only
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Use Tools Only to add and configure tools in an inspection. Click a camera tool or inspection tool on Tools Only to access
the Parameters pane for that camera or tool.

See Using the Camera Tool on page 45, Using the Inspection Tools: Vision Tools on page 49, and Using the Inspection
Tools: Analysis Tools on page 115 for additional tools information.

6.2.5 All Results

All Results lists the results for the current inspection, camera tool, and inspection tools.

Result Time Pass Count Fail Count

Figure 29. All Results

At a glance, view the Result (pass/fail/status), execution Time (in milliseconds), Pass Count, and Fail Count for each item.
Expand each item for additional details.
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6.3 Ii\lnspection Logs Screen

The Il\ Inspection Logs screen displays saved images and inspection information. Inspections logs can be viewed when
the camera is offline.

1. Log Sources pane—Choose the source for the inspections logs to view, and set the criteria for collecting logs

2. Loaded Logs pane—View and filter the inspection logs

3. Image pane—Displays the saved inspection image captured by the sensor. This includes the tools that were used in that inspection

4. Summary pane—Displays saved information from a specific inspection and frame number

5. Parameters pane—Displays the logged Input or Test parameters, depending on what is selected in the Tools & Results pane

6. Tools and Results pane—Includes the Tools & Results tab, the Tools Only tab, and the All Results tab, which display the camera tool,
the tools that are included in the logged frame, and the results of the inspection

7. Image Pane Parameters panel—Includes ROI view buttons, zoom, x and y coordinates, and grayscale value, as well as sensor messages

Figure 30. Inspection Logs Screen

6.3.1 Log Sources

View logs from either the sensor or a network folder or storage device.

Click E to move the inspection logs from the sensor to the computer. Click - to navigate to saved inspection logs.
Thumbnail views of the images display in the Loaded Logs pane. While inspection logs are loading, the Percent Bar

displays and shows the percentage of inspection logs that have loaded; it is removed when all inspection logs have finished
loading.

Expand Sensor to set the criteria for what is collected in the inspection logs. Set the Log Criteria:

e All
= Pass Only
« Fail Only

= By Slot Number
e Remote Teach All
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e Remote Teach Pass
e Remote Teach Fail

Set the Strategy:
* First N Logs
e Last N Logs

Set the Capture Limit (limits the number of inspection logs the sensor holds in internal memory):
= Low Count
= Medium Count
= High Count

Filter logs to be viewed by pass / fail X remote teach RT or inspection number using the buttons to the left of the

inspection previews. Click Y to clear all filters.

6.3.2 Loaded Logs

After log information is loaded from the Log Sources pane, click on a thumbnail to view the full frame in the Image pane.

The Inspection Summary shows whether or not the inspection passed, which inspection was being used, and which
frame number you are viewing. Click the camera tool or an inspection tool in the Tools and Results pane to view
additional logged information in the Parameters pane, such as camera exposure, the reference pattern, or the filters used
during the inspection, as well as to view specific results for the frame.

NOTE: Some parameters are disabled in the Inspection Logs. For example, if histogram information was not
collected during the inspection, it cannot be viewed from the log.

6.4 i Inspection Management Screen

The Inspection Management screen includes options to add inspections to the currently connected sensor, to
rename an inspection, and to transfer inspections between a connected sensor and a network location or storage device.

The following are available from the Inspection Management screen:
= Manage
= Transfer

The inspection CRC is listed for each inspection on both the Manage and Transfer screens. When an inspection is created, it
is assigned a Cyclic Redundancy Check code, or CRC. The CRC is generated by considering each setting within the
inspection (this includes the input parameters of all tools). When a change is made to the input parameters of any tool
within the inspection, a new CRC is generated. Because of this, CRC becomes a very simple yet powerful way to determine
if a change was made to the inspection since the last time it was modified.

m NOTE: Changing an inspection's name and slot number does not modify its CRC.
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6.4.1 Manage

Use Manage to add new inspections, delete existing inspections, rename inspections, set an inspection to run at startup,
or copy an inspection.

[Rzmni=a]

Figure 31. Manage

Also displayed are the sensor name, inspection name, and whether the inspection is running.

Copy an Inspection

Duplicate (copy) an inspection to use as a starting point for a new inspection.

1. On the Inspection Management screen, click Manage.

2: Locate the inspection to copy and click .

A duplicate of the inspection is created with the same tools and parameters and is added to the inspection list as
Inspection (#).

3. Adjust the inspection as desired. The two inspections are not linked; changes are independent of each other.

Delete an Inspection

1. Click Inspection Management, then click Manage.

2. Select the inspection to be deleted.

% NOTE: This inspection cannot be running and it cannot be selected to begin at startup.

3 -
" Click M.
The inspection name turns red and "Inspection marked for deletion" displays.

I. Inapection 07 Irgssction murked fisr celstion
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At Mimw Ingpaction

Figure 32. Inspection Marked for Deletion
4. Click to another tab to delete the inspection, or click Undo to keep the inspection.
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Set an Inspection to Begin at Startup

% NOTE: Only one inspection can begin at startup.

On the Inspection Management screen, click Manage.

|
Locate the desired inspection and click O.

|
The O turns green and the inspection will begin at the next startup.

6.4.2 Transfer

Use Transfer to transfer inspections between a connected sensor and a computer, network drive, or storage device.

Figure 33. Transfer
Click - to navigate to and select a different folder. Click = open the folder to view the files.

Save an Inspection to a Computer, Network Drive, or Storage Device

Vision Manager automatically saves inspections to the VE as they are created and modified. Save a copy of the inspection
to your computer or another network location if you want to be able to go back to previous settings.

Use the following procedure to save a copy of an inspection to your computer or a network location.

On the Inspection Management screen, click Transfer.

Rurreng) Ds05SALCE

Owi0ads

Figure 34. Transfer
2. Change the destination folder, if desired.

2) Click - above the right column.
An explorer window opens.
b) Navigate to the desired location, network location, or storage device.

c) Click Select Folder.
The folder is selected and the window closes.

The path to the location displays above the right column.
3. Select the desired inspection from the inspection list in the left column.

4 click [,

Inspection name.idb displays in the right column and the inspection is transferred (saved) to the selected location.

Save Inspections to a VE Sensor
Inspections stored on a computer or network drive or created in the emulator can be saved to the connected VE sensor.

On the Inspection Management screen, click Transfer.
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2. Select the desired location.

2) Click - above the right column.
b) Navigate to the desired folder.

The path to the location displays above the right column.
3. In the list on the left, select (Next Empty Slot) to add the inspection to the list or select an existing inspection to

replace.
4. Select the desired inspection from the list on the right.
5 click .

Inspection name displays in the left column and the inspection is transferred to the sensor.

6.5 Eb System Settings Screen

The Eb System Settings screen provides access to view and adjust sensor information, discrete 1/0, communications
settings, system logs, and units.

The following are available from the System Settings screen:
= Sensor Info
« Discrete 1/0
= Communications
e Logs
* Units
e System Reset

6.5.1 Sensor Info

Use Sensor Info to view or change sensor information, including sensor name, IP address, subnet mask, and gateway.

Figure 35. Sensor Info

Click O to access the sensor properties editing window. Click C to refresh the information.
= Sensor Name—View or change the sensor name
= Model—View the model number of the sensor
* Serial Number—View the serial number of the sensor
« Firmware Version—View the current firmware version of the sensor
= Up Time—View the amount of time the sensor has been running since it was last powered on
= Hour Count—View the number of hours the sensor has been powered on over its lifetime
= Boot Count—View the number of times the sensor has been powered on over its lifetime

6.5.2 Discrete 1/0

Use Discrete 1/0 to view the 1/0 and pin numbers; view the status; and set the function, active level, output delay, latch
type, and output duration for each pin.

From the Qb System Settings screen, select Discrete 1/0 to change the discrete 1/0 settings.
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Latch Type Catput Dur

Figure 36. Discrete 1/0

170
The VE has five configurable 1/0. These are pins 1, 5, 8, 10, and 11.
Pin #
The pin number on the cable connection. See Table 1 on page 13.
Wire Color
The corresponding wire color for each pin. See Table 1 on page 13.
Status
Indicates whether or not the 1/0 is active.
Green = active
Gray = inactive
Function
The following input and output options are available:
« Disabled—The pin is not configured
= General Ouput—Used in conjunction with the Logic Tool to configure individual discrete outputs based on
specific tool results.
= Pass—Active when the inspection passes.
= Fail—Active when the inspection fails
= Ready—Active when the sensor is ready to accept another trigger
= System Error—Active when a system error occurs
= Online—Active when the Camera is connected
= Missed Trigger—Active when a trigger is missed
= Product Change—The input is used in conjunction with one of the four 1/0 points programmed as Product
Select lines. The inspection loaded will be executed following a valid trigger. See Function: Product Change
on page 36 for additional details on Product Change
= Product Select Bit 0/1/2/3—Available when Product Change is selected on another 1/0; used in conjunction
with Product Change to select inspection locations at which to begin execution. See Function: Product
Change on page 36
< Remote Teach—Sets the pin to accept input pulses for remote teaching the sensor

Invert
Select to switch when the 1/0 is active or inactive.
Output Delay (ms)

The time from when a trigger starts an inspection until the sensor output turns on. It is available for the General
Output, Pass, Fail, and Missed Trigger functions of the selected pin.

E NOTE: If the inspection execution time is longer than the output delay, the output becomes active
immediately after the processing is finished.
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Latch Type

Select the behavior of the 1/0 pin when in active state; available when the 1/0 is configured as an output.
e Latched—Maintains state until the condition of the associated function changes; available for the following
functions: General Output, Pass, Fail, Ready, System Error, Online, and Missed Trigger
 Pulsed—Maintains active state for a selected period of time, then returns to the inactive state; available for
the following functions: General Output, Pass, Fail, System Error, and Missed Trigger
e Trigger Gated—Output signal is only active upon trigger signal being active

Output Duration (ms)
The length of time the output is active.
This option is available for the Latch Type = Pulsed.

The sensor can be commanded to load inspections from slots 1 to 15 using the combination of Product Change and Product
Select functions of the discrete 1/0 pins.

Set the state of the Product Select pins as described in Product Select Inputs on page 36. Then set the state of the
Product Change pin to Active when the sensor is in the Ready state. The sensor immediately loads the selected inspection
and is ready to execute when it receives a trigger. For Product Change to be successful, select at least one of the 1/0 pins
to function as Product Select.

The VE has four dedicated Product Select lines that can be thought of as making a Binary Code Decimal (BCD) table.
Access inspections O through 15 using the following pin combinations:

Inspection Number Product Select #3 Product Select #2 Product Select #1 Product Select #0
0] OFF OFF OFF OFF
1 OFF OFF OFF ON
2 OFF OFF ON OFF
3 OFF OFF ON ON
4 OFF ON OFF OFF
5 OFF ON OFF ON
6 OFF ON ON OFF
7 OFF ON ON ON
8 ON OFF OFF OFF
9 ON OFF OFF ON
10 ON OFF ON OFF
11 ON OFF ON ON
12 ON ON OFF OFF
13 ON ON OFF ON
14 ON ON ON OFF
15 ON ON ON ON

6.5.3 Communications

Use Communications to view or change communication information, to set the industrial protocol, and to set image
export settings.

Use the Ethernet Settings tab to view or change some Ethernet settings.

Navigate: % System Settings > Communications > Ethernet Settings.
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Figure 37. Ethernet Settings Tab

On the Ethernet Settings tab , click Q to access the sensor properties editing window and view or change the following:
e |IP Address—View or change the IP address of the sensor
= Subnet Mask—View or change the subnet address of the sensor
= Gateway—View or change the gateway address of the sensor
« MAC Address—View the MAC address of the sensor

To change the Max Speed, the maximum negotiation speed with the network, select the desired speed from the list:
= 1000 Full Duplex
= 100 Full Duplex (default)
100 Half Duplex

Industrial Protocols Tab

Use the Industrial Protocols tab to set the protocol the sensor uses to communicate and to select output data (map) to
send to a PLC.

Navigate: Eb System Settings > Communications > Industrial Protocols.

Figure 38. Industrial Protocols Tab

On the Industrial Protocols tab, select the desired protocol to enable it.
« Disabled (default)
= EtherNet/IP

e PROFINET
e Modbus/TCP
e PCCC

A 32 Bit Format setting displays if Ethernet/IP, Modbus/TCP, or PCCC is chosen. Select LSW-MSW or MSW-LSW from
the list.
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Figure 39. Industrial Protocols Tab—EitherNet/IP Selected

A customizable map to output camera or inspection tool-specific results also displays. The map includes the following:
= Register/Byte/Word (depending on the protocol selected)

« Inspection Slot #

e Tool Type
e Tool Name
e Result

< Type

e Actions

% NOTE:

* Inspection Slot # changes automatically depending on which inspection includes the tool.
= Type changes automatically depending on how much space is available.
 Data in registers 1-16 are fixed and contained in the PLC input assemblies (EtherNet/IP, Modbus/TCP, and

PCCC).

Click Apply Changes to send the current map to the camera.

Click IEI to print and save a PDF of the current map. The PDF includes all data, whether system-defined or user-defined.

e -
click [ above the map to return the map to the default settings. All user-defined output data is deleted. Click [l in the
Actions column to delete an individual result.

For additional information see:
= Set the Industrial Ethernet Protocol (EtherNet/IP, PROFINET®, Modbus/TCP, PCCC) on page 138

= Tool-Specific Results:
= Tool-Specific Results:
* Tool-Specific Results:
* Tool-Specific Results:

Image Export Tab

EtherNet/IP on page 144
Modbus/TCP on page 165
PCCC on page 174
PROFINET on page 183

Use the Image Export tab to set the parameters used to export images.

Navigate: Eb System Settings > Communications > Image Export.
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Figure 40. Image Export Tab

On the Image Export tab, set the image export parameters:

Export
Set which images to export:
« Disabled
= All (default)
= Pass only
* Fail only

Port Number
Set the port number to use for the export. The default is 32200.
Hold READY
Select to prevent new triggers from being accepted until the current image has been exported.

Clear the checkbox to accept new triggers while the current image is exported.

[:'J-‘,—d Important: When the checkbox is cleared, not all images will be exported. When the checkbox is
selected, the ready signal is held active until the image has been exported across Ethernet;
inspection times will increase based on network throughput.

For additional information, see Image Export on page 135.

6.5.4 Logs

The Logs default view is the System tab. Use the System Tab to view, export, or clear system logs and communication
logs. Select or clear the Display checkboxes to customize which events are shown.

Navigate: System Settings > Logs > System.
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Figure 41. System Tab

To clear a system error flag (or state), click Clear System Error.

% NOTE: The system error log entry will not be cleared from the log.
To export system logs, click Export Log and follow the prompts. Logs are exported as a .slog file.
To clear the log, click Clear Log.

View a system log exported from another sensor using the View Exported Logs tab.

Navigate: System Settings > Logs > View Exported Log. Click Load Log and navigate to the desired log file to view it.
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Figure 42. View Exported Log Tab

6.5.5 Units

Use Units to select a unit to display and to publish results that represent distance, size, and location calculations.

Figure 43. Units

By default, distance, size, and location calculations are shown in pixels. To change the displayed units, from the Mode list,
select Scaling and then select the desired measurement unit and parameters. The following Measurement Units are
available:

= Microns (um)

* Millimeters (mm)

= Centimeters (cm)

e Meters (m)

* Mils (mil)

* Inches (in)
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= Feet (ft)

e Yard (yd)
Click Apply Changes to save the changes. Applying a scaling factor changes the measurements listed in the Tools and
Results to the selected unit and applies the scale to all inspections.

Scale Units Using a Known Measurement

Use a known measurement, such as ruler, to configure the scaling factor for converting pixels to the desired unit.

The conversion factor for using scaled units can be determined using any object of a known size. For illustration purposes,
this example uses a ruler as the object. This procedure is an example only.

Ei rom

= Make sure the camera focus is as sharp as possible.

= Span more pixels for increased accuracy.

= Use objects closer to the center of the FOV to limit the distortion that naturally occurs closer to the edges
of the FOV.

1. Place the ruler in the FOV.
2. Add a Measure tool.
3. Point to the O line on the ruler and write down the x and y coordinates shown in the Image Parameters pane.

(Tl i

Figure 44. X and Y Coordinates
Expand Measure from... and select Constant.
In the Point (X, Y) field, enter the x and y coordinates from step 3.
Point to the 10 mm (1 cm) line on the ruler and write down the x coordinate shown in the Image Parameters pane.
Expand Measure to... and select Constant.
In the Point (X, Y) field, enter the x you wrote down in step 6 and y coordinate from step 3. (The y coordinates must

be the same.)
The Measure tool measures between the two points.

®No O A
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9. Write down the Distance (px) show in Tools & Results.
In this example, the distance is 101.00 px.

IHIIHIIJIIII[IHJHII]

easureQl

EE 1nsppection 01

Figure 45. Distance Measurement Between the Two Points
10.0n the System Settings screen, click Units.

11.From the Mode list, select Scaling.
The scaling parameters display.

12. Select the desired Measurement Unit. For this example, the unit is Millimeters.
13.In the Measurement in Pixels field, enter the distance from step 9.
14.In the Measurement in Millimeters field, enter 10 because the known distance was 10 mm.

Figure 46. Units Configured
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15. Click Apply Changes.
Applying a scaling factor affects all existing inspections. The currently running inspection is immediately modified on
the next trigger and other inspections are modified when they are loaded.

on Time (

Status: Ok

Figure 47. Tools and Results Showing the New Units

6.5.6 System Reset
Use System Reset to reboot the sensor or to restore the sensor to the factory default settings.
Click Reboot Sensor to stop, shutdown, and restart the sensor. The start up inspection is loaded after the sensor reboot.

Click Reset to Factory Defaults to restore the sensor to the factory default settings.

[Cj= Important: All stored inspections are deleted when factory default settings are restored. Ethernet settings and
favorites lists are retained.
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7 % Using the Camera Tool

The camera tool controls the sensor's camera function during an inspection. Configure the camera tool using the
parameters in the Parameters pane:

Imager

Focus Info
Trigger

External Strobe
Image Histogram

Imager

rigger

F

Internal

s Info

External Strobe

M Image

Figure 48. Camera Tool Input Parameters

When the camera tool is selected, it is highlighted orange in Tools & Results and in Tools Only, the Inputs tab displays
on the Parameters pane, and the camera tool results are highlighted in All Results.

7.1 Imager

Use the Imager parameters to adjust the exposure and gain.

=) Imager

Exposure

Exposure

500.00

B=

Figure 49. Imager

Exposure time is the amount of time the camera allows light to energize the imager chip. Increasing the exposure

time allows more light to energize the imager chip, which brightens the picture. Use the slider or enter the desired
exposure time in milliseconds.
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Gain

Gain is an electronic boost to the image signal. Increasing gain increases image brightness without increasing
exposure time. Use the slider or enter the desired gain number.

% NOTE: Gain brightens both the light pixels and the dark pixels. High gain values will make the
image appear grainy.

Auto Exposure

During Auto Exposure, the exposure time and gain are optimized for the current inspection. Click Start to begin
Auto Exposure.

% NOTE: Several triggers may be required to calculate the optimized values for exposure and gain.

7.2 Trigger

Use the Trigger parameters to set the method and rate at which the sensor captures images. Trigger parameters are
stored in the inspection file and can be different for each inspection.

Trigger Mode

Trigger Polanty Leading Edge w

@ Trigger Delay m% ms

10,

Figure 50. Trigger

Internal (default)

The sensor triggers itself at a user-defined rate. Use the slider or enter the desired rate, from 10 ms to 10,000
ms. The default rate is 100 ms.

External

The sensor is triggered either manually using the trigger button E in the Vision Manager software or it is
triggered by an external source (via the trigger pin), such as a photoelectric sensor. The external trigger option
has the following parameters:
= Trigger Polarity—Sets when the image is captured compared to the trigger signal. Choose Leading Edge
to capture images at the leading edge of a trigger signal. Choose Trailing Edge to capture images at the
trailing edge of the trigger signal. The default is Leading Edge.
= Trigger Delay—Sets the fixed time from the instant the sensor receives a valid trigger to the instant the
sensor captures the image. Use the slider or enter the desired time in milliseconds, from O ms to 10,000
ms. The default is 0 ms.
= Minimum Trigger Width—Eliminates unwanted triggers by accepting triggers only if they last for a
specified duration. Use the slider or enter the desired minimum trigger width in milliseconds, from 1 ms to
5,000 ms. The default is 1 ms.
= Trigger Divide—Sets the logic for how valid trigger inputs are related to actual images taken. If the
Trigger Divide is set to 1, an image is captured in response to every valid trigger. If it is set to 2, an image
is captured in response to every second valid trigger, and so on. Use the slider or enter the desired trigger
divide, from 1 to 1,000. The default is 1.
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Free Run
The sensor immediately issues a new trigger at the end of an inspection.
Industrial Ethernet

The Industrial Ethernet communications channel controls the trigger. A PLC or HMI triggers the camera tool over
an Industrial Ethernet protocol such as EtherNet/IP or PROFINET.

7.3 Focus Information

Select the Focus Info checkbox and expand the parameter to view the current focus number for the installed lens.

Focus Info

Figure 51. Focus Info

The focus number is a number between 1 and 255. Use the Image pane to determine when the image is sharp enough, or
use the focus number as a guide. Turn the focus ring on the lens until the focus number is at the highest possible number
between 1 and 255. The focus number is also available on the sensor display.

% NOTE: There is no optimal value for this number, but it can be used as a guide if you are setting up more than one
sensor that are focused on the same target.

7.4 External Strobe
Use External Strobe to control an external light connected to the sensor.
— External Strobe
Strobe Type
Mode

© Duration

0.50

@ Exposure Delay

Figure 52. External Strobe
Strobe Type

The strobe type of the VE Series camera should match the style of external light used, otherwise the ON/OFF
behavior of the light will be inverted.

= Active Low—A 0 V dc external strobe signal is provided by the VE Series camera when the external light
should be ON. A +5 V dc external strobe signal is provided by the VE Series camera when the external
light should be OFF. This is the default strobe type setting for the VE Series camera and many of the
external vision lights Banner offers.

= Active High—A +5 V dc external strobe signal is provided by the VE Series camera when the external light
should be ON. A 0 V dc external strobe signal is provided by the VE Series camera when the external light
should be OFF.

Mode

= Always Off—The external light is always OFF

= Always On—The external light is always ON

= Exposure Based—The external light is ON for the duration of the camera exposure time
= Time Based—The external light is ON for the duration of a user-defined time period
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Exposure Delay

The external light turns ON after a user-defined time delay, in milliseconds, after a valid trigger. Available only
when the Mode is Exposure Based or Time Based.

Duration

The external light is ON for a user-defined amount of time, in milliseconds. Available only when the Mode is Time
Based.

7.5 Camera Tool: Results

Click the camera tool on Tools & Results or expand the camera tool on All Results to view camera information.

All Results

Figure 53. Camera Tool Results

Focus Number

The focus number for the frame being viewed, if the Focus Number parameter is enabled in the Camera tool. See
Focus Information on page 47 for more information on the Focus Number.

Execution Time
The execution time for the camera tool. This is the total time required to capture an image.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Status
Status and error messages display as appropriate.
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8 Using the Inspection Tools: Vision Tools

Vision sensor tools include Average Gray, Bead, Blemish, Blob, Edge, Locate, Match, and Object.

Click a tool on Tools & Results or on Tools Only to access the Parameters pane for that tool. The Parameters pane
contains both an Inputs tab and a Test tab. Define parameters for the tool itself on the Inputs tab. Define pass or fail
criteria for the tool on the Test tab. When a tool is selected, the tool is highlighted orange in Tools & Results and in
Tools Only, the tool ROI is selected in the Image pane, and the tool results are highlighted in All Results.

For many of the parameters, move the slider to set the desired number, or move both sliders to set minimum and
maximum limits, where applicable. Numbers and limits can also be entered manually.

In parameters with colors in the sliders, vertical green bars represent current image information. Light gray backgrounds
indicate the range over which a value has varied over time.

8.1 ] Average Gray Tool

Use the Average Gray tool to determine the brightness levels of pixels found within the ROI.

Each pixel has a grayscale intensity value from O to 255, where O is black and 255 is white. The tool records the grayscale
value of each pixel in an ROl and averages them. With this information, the tool can detect changes in intensity that can
indicate several conditions, such as missing objects, holes, texture changes, and possible color changes.

Example applications:
= Spot-check for holes
= Check for a change in surface texture
= Check for presence/absence of a label or other objects

8.1.1 Average Gray Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

Intensity Range
Image Overlays
Tool Histogram

@ Inspection Pass/Fail

Figure 54. Average Gray Tool—Input Parameters

ROI

The Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor analyzes.

Figure 55. ROl Shape Selection

Resize @ and rotate ? the ROI around the feature to be analyzed. Change the shape of the ROI to a square, ellipse, or
circle as needed by expanding ROI on the Parameters pane and selecting the desired shape. An ROI can be as large as
the entire Field of View (FOV). The ROI automatically displays on the Image pane when a tool is added.
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Masks

Add and define a mask to exclude a group of pixels from the tool analysis.

C L O

Add mask

Figure 56. Masks Parameters

A mask created for a tool will not apply to any other tool in the inspection. Up to 10 masks can be added to a tool.
1. Expand Masks on the Inputs tab.

Click . The mask ROI automatically displays on the Image pane.
Select the mask shape. The mask ROI can be rectangular, elliptical, or circular.

Resize ™ and rotate ? the mask ROI around the pixels to be excluded.

g pw N

-3
To delete a mask, click 0.

Pixel Intensity Range

Set the intensity range of pixels to analyze. Pixels with brightness values outside of this range are ignored.

Figure 57. Pixel Intensity Range Parameters

The default settings of O to 255 allow all pixels to be included in the average calculation.

% NOTE: An average grayscale result of — indicates that all pixels in the ROl have been excluded by the pixel
intensity range parameter.

Image Overlays

Choose whether to display or hide the ROl or masks.

Figure 58. Image Overlays—Default

3
These options override the ROl view buttons IE - M on the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.

Hide ROI

Hides the ROI when the tool is not selected.
Hide Masks

Hides the Mask ROI when the tool is not selected.
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Tool Histogram

The Tool Histogram graphically displays pixel intensity information within the current ROI.

Figure 59. Example Histogram

Select the Tool Histogram checkbox to enable the histogram. The default is enabled. Expand the Tool Histogram
parameter to view the histogram.

The histogram is a display of the grayscale values on the x axis and the number of pixels on the y axis. The histogram
displays the amount of pixels for each grayscale value. The graph displays information for all grayscale values (0 to 255).
Move the pointer anywhere over the histogram to view specific information. The information updates as the position of the
pointer changes.

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

® Insp ail

Contribute To Inspection Pa

Figure 60. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
« Discrete output Pass
« Discrete output Fail
* Pass/Fail results counter
= Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

8.1.2 Average Gray Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Where applicable, use the sliders or enter the minimum and maximum for the selected test parameters.
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Average Grayscale
The grayscale value range.
Standard Deviation

Inputs

The standard deviation range.

Average Grayscale

(38.48, 43.14)

ard Deviation

(4.22,547)

Figure 61. Average Gray Tool—Test Parameters

8.1.3 Average Gray Tool: Results
Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.

Average Grayscale
The average grayscale value of the pixels in the ROI.
Standard Deviation
The standard deviation of the average grayscale value for the pixels in the ROI.
Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.

8.1.4 Using the Average Gray Tool

Follow these steps for a typical presence/absence Average Gray inspection.

ﬁ NOTE: This procedure is an example only.

1. Add an Average Gray tool to the inspection.
Adjust the ROI to frame the desired feature.
3. Set the Test parameters to set the pass/fail criteria.
a) On the Test tab, select the Average Grayscale checkbox.
This option sets the grayscale range that must be present in the ROI so that a part passes.

b) Move the sliders or enter the minimum and maximum grayscale. Inspections outside of this range will fail. For this
example, the minimum is 56.12 and the maximum is 74.83.

N

The green bar indicates the current grayscale and the light gray background indicates the grayscale over time since
the last reset.
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4. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

Figure 62. Average Gray—Pass Figure 63. Average Gray—Fail

¢
8.2 gl Bead Tool

Use the Bead tool to inspect parts for uniformity of adhesive or sealant material, or for uniformity of a gap. In an industrial
setting, this "bead" of material is commonly applied in a strip along a known path. The Bead tool looks at this pre-defined
path and verifies whether the adhesive or sealant has been correctly applied.

For the purposes of this tool, a bead is any long, narrow strip of approximately consistent width and approximately
consistent color. The bead must have sufficient contrast with the background so that a simple grayscale threshold scheme
can separate the two. Background clutter and optical noise, such as shiny spots or holes in the bead, are permitted, but
their presence may degrade the robustness of a bead inspection.

The Bead tool assumes that the bead material has been applied by a mechanized system and is consistent in location and
direction. The tool does not attempt to detect, follow, or account for variations in bead location.

Example applications:
= Detect uniformity of a bead of adhesive
= Detect uniformity of a gap between two adjacent materials

8.2.1 Bead Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

Inspection Pass/Fail

Figure 64. Bead Tool—Input Parameters
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ROI

The Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor analyzes.

Width

Sample Rate Every 2nd Pixel W

Figure 65. Bead Tool ROI

The ROI is configurable to follow the desired path of the adhesive or sealant being analyzed. Adjust the width of the ROI
and set the sample rate. From the list select the frequency of bead width measurements: Every Pixel, Every 2nd Pixel, or
Every 4th Pixel. See Bead Tool: Adjust the ROI on page 59.

Masks

Add and define a mask to exclude a group of pixels from the tool analysis.

(- e
Add mask

Figure 66. Masks Parameters

A mask created for a tool will not apply to any other tool in the inspection. Up to 10 masks can be added to a tool.
1. Expand Masks on the Inputs tab.

2. Click . The mask ROI automatically displays on the Image pane.
3. Select the mask shape. The mask ROI can be rectangular, elliptical, or circular.
4. Resize ™ and rotate ? the mask ROI around the pixels to be excluded.
3
5 To delete a mask, click II.
Threshold

The threshold parameter separates the bead from the background, in terms of contrast.

Threshold Type: Adaptive

Select Adaptive when there are lighting changes that cause the acquired image to change.

Threshold Type
Blob Type

© Threshold

S Reject Level

Figure 67. Threshold Type—Adaptive

An adaptive threshold is a technique that adjusts the threshold for the tool based upon lighting changes and image content
within the ROI. It performs best if used with bi-modal images, which have a clear contrast in the ROI. Adaptive threshold
chooses the current threshold value by converging to a value based on the average value of the pixels above and below
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the previous threshold value; it will not move the value of the threshold above or below the minimum and maximum
limits.

Adaptive Threshold: Bead/Blob Type

Defines whether the bead/blob is dark against a relatively brighter background or bright against a darker background.

This parameter defines the appearance of the feature of interest. For example, if you have a dark adhesive or part on a
bright background, choose Dark.

Choosing Dark with an adaptive threshold type causes the tool to limit the threshold to the range specified by the
threshold level minimum and maximum limits. The tool identifies all grouped pixels below the threshold chosen as dark
beads/blobs.

Choosing Bright with an adaptive threshold type causes the tool to limit the threshold to the range specified by the
threshold level minimum and maximum limits. The tool identifies all grouped pixels above the specified minimum limit and
less than or equal to the maximum limit as bright beads/blobs.

Adaptive Threshold: Threshold
Use the sliders or enter the desired minimum and maximum possible grayscale threshold.

The green line is the current threshold value, chosen by the tool, and the sliders represent boundaries beyond which you
do not want the tool to move the threshold settings.

Reject Level

When the Bead/Blob Type is set to Bright, use the Reject Level to narrow the range of pixel intensities to be considered
in an inspection.

Leaving the defaults at O for low and 255 for high means that the tool takes into consideration all grayscale levels in the
ROI from O (black) to 255 (white).

Reject Level Example

Consider setting up an inspection for a relatively bright object that ranges from 180 to 200 in pixel intensity and takes up
15 percent of the FOV. The remaining 85 percent of the FOV ranges from 230 to 255 in pixel intensity. Setting a Reject
Level of 220 allows the tool to pay attention to only the bright object being inspected. Masking the bright parts of the FOV
is not necessary because only pixels whose intensity is less than the Reject Level will contribute to bright beads/blobs.

Threshold Type: Fixed

Select Fixed when the lighting and image content remain relatively constant for all inspections.

Threshold

Threshold Type

= Threshold

Figure 68. Threshold Type—Fixed

Fixed Threshold: Bead/Blob Type
Defines whether the bead/blob is dark against a relatively brighter background or bright against a darker background.

This parameter defines the appearance of the feature of interest. For example, if you have a dark adhesive or part on a
bright background, choose Dark.

Choosing Dark with a fixed threshold type causes the tool to fix the threshold at the level specified by the Threshold level
parameter. The tool identifies all grouped pixels below the specified threshold as dark beads/blobs.

Choosing Bright with a fixed threshold type causes the tool to fix the threshold at the Bright level specified by the
Threshold level parameter. The tool identifies all grouped pixels above the specified Bright threshold and less than or equal
to the Reject level as bright beads/blobs.

Fixed Threshold: Threshold
Use the slider to define the dark/bright cutoff point.

Any pixels brighter than this point define the bright bead while those darker than this point define the dark bead.
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Reject Level

When the Bead/Blob Type is set to Bright, use the Reject Level to narrow the range of pixel intensities to be considered
in an inspection.

Leaving the defaults at O for low and 255 for high means that the tool takes into consideration all grayscale levels in the
ROI from O (black) to 255 (white).

Reject Level Example

Consider setting up an inspection for a relatively bright object that ranges from 180 to 200 in pixel intensity and takes up
15 percent of the FOV. The remaining 85 percent of the FOV ranges from 230 to 255 in pixel intensity. Setting a Reject
Level of 220 allows the tool to pay attention to only the bright object being inspected. Masking the bright parts of the FOV
is not necessary because only pixels whose intensity is less than the Reject Level will contribute to bright beads/blobs.

Good Bead Width

Move the sliders or enter the desired minimum and maximum bead width.

The red section is bead that is too narrow or is a gap. The green section is good bead width. The blue section is bead that
is too wide.

Figure 69. Good Bead Width

Filters

Select the checkbox to ignore boundary pixels.
(=) Filters

M Ignore Boundary Pixels

Figure 70. Bead Tool Filters

Boundary pixels are bead pixels that touch the ROI. If boundary pixels are ignored, one or more segments may also be
ignored.

Image Overlays

Chose whether to display or hide the annotations, ROI, or masks when this tool is not selected. Masks are hidden by
default.

(=) Image Ov

M Hide Annotations

M Hide ROL

Hide Masks

Figure 71. Image Overlays—Default
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o
These options override the ROl view buttons IE - M on the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.

Hide Annotations
Hides the annotations on the live image for the tool, even when the tool is selected.

Figure 72. Show Bead Tool Annotations Figure 73. Hide Bead Tool Annotations
Hide ROI
Hides the ROI when the tool is not selected.
Hide Masks

Hides the Mask ROl when the tool is not selected.

Tool Histogram

The Tool Histogram graphically displays pixel intensity information within the current ROI.

Figure 74. Example Histogram

Select the Tool Histogram checkbox to enable the histogram. The default is enabled. Expand the Tool Histogram
parameter to view the histogram.

The histogram is a display of the grayscale values on the x axis and the number of pixels on the y axis. The histogram
displays the amount of pixels for each grayscale value. The graph displays information for all grayscale values (0 to 255).
Move the pointer anywhere over the histogram to view specific information. The information updates as the position of the
pointer changes.

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

Inspection Pass/Fail

Contribute To Inspection Pass/Fail

Figure 75. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
= Discrete output Pass
« Discrete output Fail
* Pass/Fail results counter
* Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

www.bannerengineering.com - Tel: 763.544.3164 57



VE Series Smart Camera

8.2.2 Bead Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Where applicable, use the sliders or enter the minimum and maximum for the selected test parameters.

Count—Good

The number of good beads.
Count—Narrow/Gap

The number of narrow beads.
Count - Ge disable Count—Wide

The number of wide beads.
Largest Width
Count - Wide Jisablet The maximum width found.
Smallest Width

The minimum width found.

Count - Narrow/Gap

Largest Width

Smallest Width Jisablec Average Width
The average width found.
Average Width Total Length—Good
Total Length - ¢ Nisablet The total length of good beads.
Total Length—Narrow/Gap
Total Length - Narra The total length of narrow beads.
Total Length—Wide

The total length of wide beads.
Longest Length - Jisablet Longest Length—Good

The longest good bead length.

Total Length - Wide

Longest Length - Narr
Longest Length—Narrow/Gap

Longest Length - Wide Jisablec The longest narrow bead length.

Longest Length—Wide
Figure 76. Test Parameters .
The longest length of wide beads.

8.2.3 Bead Tool: Results
Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.

Count - Good

The number of beads that fall within the user-defined good bead width.

Expand Count - Good to see the length of each bead, the total length of all beads, and the longest length.
Count - Narrow/Gap

The number of narrow beads or gaps that qualify as having a narrow bead width.

Expand Count - Narrow/Gap to see the length of each bead, the total length of all beads, and the longest
length.

Count - Wide

The number of wide beads that qualify as having a wide bead width.

Expand Count - Wide to see the length of each bead, the total length of all beads, and the longest length.
Average Width

The average width of all beads.

Expand Average Width to see the largest width and the smallest width.
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Adaptive Threshold

The grayscale value used to detect the bead when the Threshold Type is Adaptive. If the tool cannot calculate this
value, or if the Threshold Type is Fixed, this value displays as --.

Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.

8.2.4 Bead Tool: Adjust the ROI

Follow these steps to adjust the Bead tool ROI.

% NOTE: This procedure is an example only. Use the appropriate steps to adjust the Bead tool ROI for your
application.

1. Add a Bead tool to the inspection.

Figure 77. Add a Bead Tool
2. Move the ROI over the bead to be inspected.

Move an anchor point to a new position by clicking on the anchor point when the Hand icon displays.

Figure 78. Click to Move Anchor Point
Click the F plus sign on either end of the bead ROI to add more anchor points.

Baaddl +
S —
+

Figure 79. Add Anchor Point
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5. Click on a line to add an inline anchor point.
a) Point to the ROI line; the pointer changes to a +.

e

RN

Figure 80. Add Inline Anchor Point
b) Click to select the location for the new anchor point; + is added on the line.
e

5 ]

B

Figure 81. Inline Anchor Point Location Selected

©)

Click the point again to set the location on the line. The + changes to

N

] LA Y

Figure 82. Inline Anchor Point Set

- -
Click on an anchor point and the [l Trash icon displays above it; click the Il Trash to delete the point.

i

Figure 83. Click to Delete Anchor Point
7. Use the ROI sliders in the Input tab to change the ROI width.

Figure 84. Bead Tool ROl Width
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8. Use the Good Bead Width parameter under Characteristics to define the good bead width.

Green indicates that the bead width is acceptable. Red indicates that the bead width is too narrow or that a gap exists.
Blue indicates that the bead width is too wide.

Figure 85. Good, Narrow, and Wide Adhesive Widths

8.2.5 Using the Bead Tool

Follow these steps to configure a Bead tool for a dark adhesive on a bright background.

% NOTE: This procedure is an example only.

In this example, scaling is on (System Settings > Units > Scaling) with the Measurement Unit set at Millimeters, the
Measurement in Pixels set at 810, and the Measurement in Millimeters set at 70.

1. Add a Bead tool to the inspection.
2. Adjust the ROI path and width to match the adhesive bead.

See Bead Tool: Adjust the ROI on page 59.

Figure 86. Bead ROI
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3. Set the threshold.
a) Expand the Threshold parameters.
b) From the Threshold Type list, select Fixed.
Select Fixed when the lighting and image content remain relatively constant for all inspections.
c) From the Bead Type list, select Dark because in this case the adhesive is dark against a bright background.
d) Expand the Threshold parameters.

e) Move the slider until the adhesive bead shows as green in the ROl and the background is ignored. In this example,
that number is 137.

Figure 87. Threshold
4. Set the bead width.
a) Expand the Good Bead Width parameter.

b) Move the sliders to define the minimum and maximum acceptable bead width. In this example, the minimum bead
width is 1.72 mm and the maximum bead width is 4.83 mm.

Figure 88. Good Bead Width
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5. Set the test parameters to set the pass/fail criteria.
a) On the Test tab, select the Count - Good checkbox to enable the test parameter.
This option sets the number of good beads that must be present with the tool parameters so that a part passes.
b) Expand Count - Good and move the sliders or enter the minimum and maximum as 1 and 1.
This means that the inspection must find one and only one bead within the ROI that meets the Good Bead Width
definition.
c) Select the Count - Narrow/Gap checkbox to enable the test parameter.
This option sets the allowable number of gaps in the bead.
d) Move the sliders or enter the minimum and maximum as O and O.
This means that no gaps are allowed. If gaps are found, the inspection fails.

Figure 89. Test Criteria
6. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

Figure 90. Bad Part—Narrow Bead Width Figure 91. Bad Part—Gap

o .
8.3 Blemish Tool

Use the Blemish tool to determine whether flaws are present on a part (for example, scratches on a disc), or to make sure
that a feature exists on a part.

Although finding features is more commonly an application for a Blob tool, the Blemish tool may be a better option to find
a feature when dealing with variable materials or inconsistent lighting.

Example applications:
= Check for scratches on a part, and reject parts where the scratches are too numerous or larger than acceptable
= Check for the presence of a label or marking on a part that may vary in brightness level
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8.3.1 Blemish Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

nspection Pass/Fail

Figure 92. Blemish Tool—Input Parameters

ROI

The Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor analyzes.

Figure 93. ROI Shape Selection

Resize ™ and rotate ‘@ the ROI around the feature to be analyzed. Change the shape of the ROI to a square, ellipse, or
circle as needed by expanding ROI on the Parameters pane and selecting the desired shape. An ROI can be as large as
the entire Field of View (FOV). The ROI automatically displays on the Image pane when a tool is added.

Masks

Add and define a mask to exclude a group of pixels from the tool analysis.

Figure 94. Masks Parameters

A mask created for a tool will not apply to any other tool in the inspection. Up to 10 masks can be added to a tool.
1. Expand Masks on the Inputs tab.

Click . The mask ROI automatically displays on the Image pane.
Select the mask shape. The mask ROI can be rectangular, elliptical, or circular.

Resize ™® and rotate ‘@ the mask ROI around the pixels to be excluded.

o pw D

-
To delete a mask, click m.
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Sensitivity

Set the Sensitivity to define how sensitive the sensor is to finding blemish or other edges within the ROIl. The sensitivity
value helps account for light variations that can affect how well the sensor detects edges on inspected parts.

Figure 95. Sensitivity
The Sensitivity scale is from 0 to 100 where 0 means least sensitive and 100 means most sensitive. If set near O, the

sensor finds very sharp edges with strong contrast. If set near 100, the sensor finds very dim or blurry edges, and may be
unstable. The default is 80.

Edge Length Range

Shows the different contiguous edge segments found.

Figure 96. Edge Length Range

Use the sliders to specify the edge length range in pixels. Edges found within this range will be considered when

calculating the Pass Count. Green represents lengths within the specified range and yellow represents lengths outside of
the specified range.

Image Overlays

Chose whether to display or hide the annotations, ROI, or masks when this tool is not selected. Masks are hidden by
default.

Imag
M Hide Annotations

M Hide ROI

Hide Masks

Figure 97. Image Overlays—Default

o
These options override the ROl view buttons IE - M o the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.
Hide Annotations

Hides the annotations on the live image for the tool, even when the tool is selected.

b784

Figure 98. Show Blemish Tool Annotations Figure 99. Hide Blemish Tool Annotations

Hide ROI

Hides the ROI when the tool is not selected.
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Hide Masks
Hides the Mask ROl when the tool is not selected.

Tool Histogram

The Tool Histogram graphically displays pixel intensity information within the current ROI.

Figure 100. Example Histogram

Select the Tool Histogram checkbox to enable the histogram. The default is enabled. Expand the Tool Histogram
parameter to view the histogram.

The histogram is a display of the grayscale values on the x axis and the number of pixels on the y axis. The histogram
displays the amount of pixels for each grayscale value. The graph displays information for all grayscale values (0 to 255).
Move the pointer anywhere over the histogram to view specific information. The information updates as the position of the
pointer changes.

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

yn Pass/Fail

Contribute To Inspection Pass/Fail

Figure 101. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
= Discrete output Pass
= Discrete output Fail
= Pass/Fail results counter
= Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

8.3.2 Blemish Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Where applicable, use the sliders or enter the minimum and maximum for the selected test parameters.

Count

The total number of edge pixels.

= M Count

960,000

Figure 102. Blemish Tool—Test Parameters
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8.3.3 Blemish Tool: Results

Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.

Count

The total number of edge pixels counted.
Length Range

The minimum and maximum edge lengths found.

Expand Length Range to see the minimum and maximum edge pixels counted, and the total edge pixels for each
blemish.

Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.

8.3.4 Using the Blemish Tool

Follow these steps for an example Blemish inspection to check for a date/lot code on a product.

ﬁ NOTE: This procedure is an example only.

1. Add a Blemish tool to the inspection.
2. Adjust the ROI to frame the date/lot code.
3. Set the sensitivity.
a) Expand the Sensitivity parameters.
b) Move the slider or enter 75 for this example.

A low sensitivity setting finds only high contrast edges, while a high sensitivity setting finds lower contrast edges as
well. Note that the color does not matter; the tool will still find the edges of the date/lot code.

E4522841

Figure 103. Light Date/Lot Code on a Dark Background Figure 104. Dark Date/Lot Code on a Light Background

4. Leave the default minimum and maximum edge length range (100 px and 165000 px).
This defines how long the edge has to be before it is counted and how small it can be before it is ignored. Green means
that the edge is within the criteria to be counted and yellow means it is outside of the criteria and is being ignored.
5. Set the Test parameters to set the pass/fail criteria.
a) On the Test tab, select the Count checkbox.
This options sets the number of edges that must be present within the ROl that match the inspection parameters so
that the tool passes.
b) Move the sliders or enter the minimum count at 242 and the maximum count at 233230.

For example, a minimum and maximum count of O and O means that the part must have zero edges within the ROI
that match the inspection parameters. In this case, the part must be blemish-free.

E NOTE: The green bar indicates the current count and the light gray background indicate the count over
time since the last reset.
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6. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

Figure 105. Bad Part—Missing Date/Lot Code

&
8.4 "W Blob Tool

Use the Blob tool to detect and count groups of like-colored pixels within the ROI.

A user-selected range of brightness levels defines the pixels of interest. Then, the Blob tool merges pixels of interest that
touch each other into groups, called blobs. The Blob tool then counts the number of blobs in the ROI, calculates their size
in pixel area, and defines each blob’s center of mass location.

Example applications:
= Count pills
= Measure hole size
« Verify the number of characters in a date/lot code
= Detect LCD segments
« Detect missing products during packaging

8.4.1 Blob Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

Figure 106. Blob Tool—Input Parameters

ROI

The Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor analyzes.

Figure 107. ROl Shape Selection
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Resize ™ and rotate @ the ROI around the feature to be analyzed. Change the shape of the ROI to a square, ellipse, or
circle as needed by expanding ROI on the Parameters pane and selecting the desired shape. An ROI can be as large as
the entire Field of View (FOV). The ROI automatically displays on the Image pane when a tool is added.

Masks

Add and define a mask to exclude a group of pixels from the tool analysis.

Iil-.

Add mask

Figure 108. Masks Parameters

A mask created for a tool will not apply to any other tool in the inspection. Up to 10 masks can be added to a tool.
1. Expand Masks on the Inputs tab.

Click . The mask ROI automatically displays on the Image pane.
Select the mask shape. The mask ROI can be rectangular, elliptical, or circular.

Resize ™ and rotate ‘@ the mask ROI around the pixels to be excluded.

g pw N

-3
To delete a mask, click 0.

Threshold

The threshold parameter is used to mark a transition point.

Threshold Type: Adaptive

Select Adaptive when there are lighting changes that cause the acquired image to change.
Thr
Threshold Type
Blob Type

© Threshold

S Reject Level

Figure 109. Threshold Type—Adaptive

An adaptive threshold is a technique that adjusts the threshold for the tool based upon lighting changes and image content
within the ROI. It performs best if used with bi-modal images, which have a clear contrast in the ROI. Adaptive threshold
chooses the current threshold value by converging to a value based on the average value of the pixels above and below
the previous threshold value; it will not move the value of the threshold above or below the minimum and maximum
limits.

Adaptive Threshold: Bead/Blob Type

Defines whether the bead/blob is dark against a relatively brighter background or bright against a darker background.

This parameter defines the appearance of the feature of interest. For example, if you have a dark adhesive or part on a
bright background, choose Dark.

Choosing Dark with an adaptive threshold type causes the tool to limit the threshold to the range specified by the
threshold level minimum and maximum limits. The tool identifies all grouped pixels below the threshold chosen as dark
beads/blobs.

Choosing Bright with an adaptive threshold type causes the tool to limit the threshold to the range specified by the
threshold level minimum and maximum limits. The tool identifies all grouped pixels above the specified minimum limit and
less than or equal to the maximum limit as bright beads/blobs.
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Adaptive Threshold: Threshold
Use the sliders or enter the desired minimum and maximum possible grayscale threshold.

The green line is the current threshold value, chosen by the tool, and the sliders represent boundaries beyond which you
do not want the tool to move the threshold settings.

Reject Level

When the Bead/Blob Type is set to Bright, use the Reject Level to narrow the range of pixel intensities to be considered
in an inspection.

Leaving the defaults at O for low and 255 for high means that the tool takes into consideration all grayscale levels in the
ROI from O (black) to 255 (white).

Reject Level Example

Consider setting up an inspection for a relatively bright object that ranges from 180 to 200 in pixel intensity and takes up
15 percent of the FOV. The remaining 85 percent of the FOV ranges from 230 to 255 in pixel intensity. Setting a Reject
Level of 220 allows the tool to pay attention to only the bright object being inspected. Masking the bright parts of the FOV
is not necessary because only pixels whose intensity is less than the Reject Level will contribute to bright beads/blobs.

Threshold Type: Fixed

Select Fixed when the lighting and image content remain relatively constant for all inspections.

553 Thres a

Threshold Type

© Threshold

Figure 110. Threshold Type—Fixed

Fixed Threshold: Threshold

Use the sliders to define the range of brightness values of interest.

Area Range

Set the size range of blobs that the tool will count.

10.00

Figure 111. Area Range

Green represents blobs that are within the set range, and yellow represents blobs that are outside of the set range.

Blob Statistics

Select to calculate and display advanced results on Tools & Results and All Results.

(=) Blob Statistics

M Calculate Blob Statistics

Figure 112. Blob Statistics

When enabled, Perimeter, Compactness, Major Axis Length, Minor Axis Length, Major Axis Angle, Eccentricity, Minimum
Radius, Maximum Radius, Minimum Radius Position, and Maximum Radius Position will be calculated in addition to Area
and Centroid.
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Filters

Set filters for tool analysis.

obs that touch ROI

M Fill Holes within Blob

Figure 113. Blob Tool Filters

Discard Blobs that Touch ROI
Select to exclude blobs that touch the perimeter of the ROI.
Fill Holes within Blob

Select to ignore (by filling) small features such as scratches and glare that might otherwise appear as small
imperfections or non-blobs within a larger blob. After selecting this option, use the slider or enter the size of the
largest hole to fill.

Image Overlays

Chose whether to display or hide the annotations, ROI, or masks when this tool is not selected. Masks are hidden by
default.

M Hide Annotations
M Hide ROI

Hide Masks

Figure 114. Image Overlays—Default
ions overri - Il -
These options override the ROI view buttons M o the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.

Hide Annotations
Hides the annotations on the live image for the tool, even when the tool is selected.

Figure 115. Show Blob Tool Annotations Figure 116. Hide Blob Tool Annotations

Hide ROI
Hides the ROI when the tool is not selected.
Hide Masks

Hides the Mask ROl when the tool is not selected.
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Tool Histogram

The Tool Histogram graphically displays pixel intensity information within the current ROI.

Figure 117. Example Histogram

Select the Tool Histogram checkbox to enable the histogram. The default is enabled. Expand the Tool Histogram
parameter to view the histogram.

The histogram is a display of the grayscale values on the x axis and the number of pixels on the y axis. The histogram
displays the amount of pixels for each grayscale value. The graph displays information for all grayscale values (0 to 255).
Move the pointer anywhere over the histogram to view specific information. The information updates as the position of the
pointer changes.

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

® Insp ail

Contribute To Inspection Pa

Figure 118. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
« Discrete output Pass
« Discrete output Fail
* Pass/Fail results counter
= Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

8.4.2 Blob Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Where applicable, use the sliders or enter the minimum and maximum for the selected test parameters.
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Count

The number of blobs found.
Total Area

The total area of all of the blobs found.
M Count Disablec Individual Blobs

From the Specific Blob dropdown list, select All
Blobs, First Blob, or Specific Blob, to view area
and centroid information about the blobs.

M Total Area

Individual Blobs

Specific Blob Al Blobs v blob using the Blob Index.

To verify if blobs within the ROI are of a specific
@ M Area Disabled area, select the Area checkbox and use the sliders
or enter the minimum and maximum blob size.

Figure 119. Blob Tool—Test Parameters When Calculate Blob Statistics is enabled,
additional parameters for the selected blob become
available. These include Perimeter, Compactness,
Major Axis Length, Minor Axis Length, Eccentricity,
Minimum Radius, Maximum Radius, and Major Axis
Angle.

8.4.3 Blob Tool: Results
Tools & Results and All Results list information from the current and previous inspections.

A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to

see specific results for that tool.

Count
The number of blobs found.
Total Area
The total area of all of the blobs found.
Area Range
The minimum and maximum areas of the blobs found.
Expand Area Range to see the area and centroid (center point) for each blob.
Statistics

Advanced statistical information about each blob.

When enabled, Perimeter, Compactness, Major Axis Length, Minor Axis Length, Major Axis Angle, Eccentricity,
Minimum Radius, Maximum Radius, Minimum Radius Position, and Maximum Radius Position will be calculated in
addition to Area and Centroid.

Available when Caculate Blob Statistics is checked. See the following sections for more details.
Adaptive Threshold

The grayscale value for the software-selected threshold value used to generate the blobs.

This result is blank if the threshold type is set to Fixed.
Execution Time

The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.
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The area (A) is a count of the total number of pixels that belong to the blob.

The centroid (X, Y¢) is the point at the center of mass of the blob.

For simple blobs such as solid circles, ellipses, or rectangles, this is the center of the shape. For more complicated shapes
it is helpful to imagine a piece of cardboard cut in the shape of the blob. The centroid is the point where you could balance
the cardboard on the tip of a pencil. For complicated shapes—especially shapes with unfilled holes—the centroid might lie

outside of the shape.

The x coordinate of the centroid is calculated by adding the x coordinates of each pixel in the blob and dividing by the
area. The y coordinate is similar:

A A
Z % Z Y
X = i=l y,;- — =l

i A A

The perimeter (P) gives an approximate measurement of the length of the circumference of the blob.

Because blobs are built from individual pixels, it is most practical to estimate the perimeter by counting the contributions
of individual pixels on the blob's boundary. The following describes the exact values that are added to the perimeter for
each possible pixel configuration. In each example, the description refers to the center pixel in the corresponding pictures.

A pixel with no neighbors that belong to the same blob contributes 3.14
linear pixels to the perimeter of the blob. This can happen only in a blob
that has an area of one. Since such small blobs are usually ignored, this
circumstance is rare.

A pixel with one neighbor that belongs to the same blob contributes
2.571 linear pixels to the perimeter of the blob.

L
—

A pixel with two neighbors that belong to the same blob, forming a
straight line, contributes exactly 2 linear pixels to the perimeter of the
blob.

A pixel with two neighbors that belong to the same blob, forming a
corner, contributes 1.414 linear pixels to the perimeter of the blob.

A pixel with three neighbors that belong to the same blob contributes
exactly 1 linear pixel to the perimeter of the blob.

A pixel with four neighbors that belong to the same blob contributes
nothing to the perimeter of the blob.

S E -
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This method of counting slightly overestimates the "true" perimeter. For example, a circle with a radius of 100 pixels has a
computed perimeter of approximately 660 pixels, compared with the expected value of 628 pixels.

If the sensor is configured to convert pixel distances to other units, (for example, millimeters), the perimeter is given in
those units. If the blob contains holes that have not been filled, the length of the perimeter includes the points on the
perimeters of these holes.

Compactness is a measurement of the space a blob occupies.

The compactness is high for blobs that are nearly circular and low for blobs that are elongated or complicated.

40074
Pﬂ
compactness =
Where A is the area and P is the perimeter of the Blob in question. An idealized circle would have a compactness of 100,
but because the perimeter is approximated (see above), the highest realistic value for most blobs is roughly 90. Very small
blobs with just a handful of pixels may reach or even exceed the theoretical maximum of 100, again because of the
approximations in the perimeter calculation.

Major Axis Length, Minor Axis Length, and Major Axis Angle are determined using a best fit ellipse.

To understand Major Axis Length, Minor Axis Length, and Major Axis Angle, it is important to note that these are not
measurements of the blob itself because the blob may be an irregular shape. Rather, these measurements are determined
by a well-defined shape, a "best fit ellipse".
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Figure 120. Best Fit Ellipse

These three results combine to give information about the elongation and orientation of a blob . The equations used to
compute these statistics are complicated, but the results usually have an intuitively useful meaning, described below. The
first step in computing these results is to compute the M; o, Mg » and M; ; statistical moments:

i'.[xi _xcjz
My = =l
’ A
_Z{.Yz‘ _J’c}z
M, = =t
) A
3 (5, - 7Y - )
Mll ==
1 A

where A is the area, (X¢, Yc) are the coordinates of the centroid, and (X;, y;) are the coordinates of pixel i. These values
represent the variance with respect to x, the variance with respect to y, and the covariance, respectively. The final results
can be calculated as follows:
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Major Axis Length = 2\{2[;1{21,] + My, + AN, (Mo - M, )zj

Minor Axis Length= EJE[MM + My~ A (M - M, Y ]

Major Axiz Angle =

i -1 2ML1
Mz,u o Mu,z
2

The following table gives a more practical perspective on how to interpret these results. If the sensor is configured to
convert pixels to other units, the major and minor axis lengths are given in those units. The major axis angle is always

given in degrees.

Blob Shape

Meaning of Major Axis
Length

Meaning of Minor Axis
Length

Meaning of Major Axis
angle

Circular, no holes

Elliptical, no holes

Square, no holes

Rectangular, no holes

Complicated shape, no holes

Any shape with holes

Diameter of the circle

Length of the ellipse

Diameter of a circle that best
approximates the square

Length of an ellipse that best
approximates the rectangle

Length of an ellipse that best
approximates the shape

Results vary depending on
exact shape—experiment on
your particular shape

Equal to the major axis
length

Width of the ellipse

Equal to the major axis
length

Width of an ellipse that best
approximates the rectangle

Width of an ellipse that best
approximates the shape

Results vary depending on
exact shape—experiment on
your particular shape

Unstable

Orientation of the ellipse

Unstable

Orientation of the rectangle

Orientation of the shape—
unstable if length and with
are nearly equal

Results vary depending on
exact shape—experiment on
your particular shape

The eccentricity of a blob is the length of the major axis divided by the length of the minor axis.

For circular regions and other regions with radial symmetry (such as a square), the value will be very close to 1. For
elongated regions, the value will increase.

The Maximum Radius of a blob is the distance from the centroid of the blob to the farthest pixel on that blob's perimeter.
The Maximum Radius Position gives the pixel coordinates of that farthest perimeter point.

If the sensor is configured to convert pixels to other units, the maximum radius will be given in those units.

The Minimum Radius of a blob is the distance from the centroid of the blob to the closest pixel on that blob's perimeter.
The Minimum Radius Position gives the pixel coordinates of that closest perimeter point.

If the blob contains unfilled holes, the minimum radius position may be on the perimeter of a hole. If the sensor is

configured to convert pixels to other units, the minimum radius will be given in those units.

8.4.4 Using the Blob Tool

Follow these steps for an example blob inspection in a pill counting application.

76

NOTE: This procedure is an example only.
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1. Add a Blob tool to the inspection.
2. Adjust the ROI to frame the first set of pills in the blister pack.

Figure 121. Adjust ROl

3. Set the threshold.

a)
b)

©)
d)

Expand the Threshold parameters.
From the Threshold Type list, select Fixed.

Select Fixed when the lighting and image content remain relatively constant for all inspections.

Expand the second Threshold parameters.
Move the sliders to define the minimum and maximum threshold.

This sets a minimum and maximum brightness within the ROI to include or exclude.

Figure 122. Threshold
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4. Set the area range.
This defines the size range of pixel groups to include or exclude.

a) Expand the Area Range parameters.
b) Move the sliders to define the minimum and maximum size of pixel groups.

Yellow indicates that a group of pixels is outside of the set range.

Figure 123. Area Range
5. Set the Test parameters to set the pass/fail criteria.
a) On the Test tab, select the Count checkbox to enable the test parameter.
This options sets the number of blobs that must be present within the ROI that match the inspection parameters so
that the tool passes.
b) Expand Count and move the sliders or enter the minimum and maximum count as 10 and 10.

E NOTE: The green bar indicates the current count and the light gray background indicates the count over
time.

6. Copy the Blob tool.

2) With the Blob tool selected, click .
The tool and all of the settings are duplicated (copied) and all of the tools are deselected.

b) Select one of the Blob tools and click E% a second time.

There are now three Blob tools with the same settings.
7. Click Blob02 (the second Blob tool) and move the ROI over the second blister pack.
8. Click Blob03 (the third Blob tool) and move the ROI over the third blister pack.

Click IE to show all three ROI at the same time.
10. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

Figure 124. Bad Part—Missing Pill Figure 125. Bad Part—Broken Pill
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~1
8.5 Edge Tool

Use the Edge tool to detect and count transitions between bright and dark pixels (edges).

The Edge tool counts the total number of edges, and determines the position of each edge. Edge position information can
be used for distance or angle measurements when used with a Measure tool.

Example applications:
= Measure the height and width of a part
= Count the pins on a integrated circuit
= Measure the height of a needle
= Measure the deflection of an automotive gauge
= Detect the edge of a web
= Verify that a bottle cap is on completely

8.5.1 Edge Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

Thres

Filters

Edge Profile

Inspection Pass/Fail

Figure 126. Edge Tool—Input Parameters

ROI

The Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor analyzes.

Line

[
IERN Px

Sample Rate One Sample Per Pixel

Figure 127. ROl Parameters

The ROl is a line of pixels that can be shortened, lengthened, or widened as needed for the inspection. Tool analysis
follows the direction of the arrow. Set the width and the sample rate for the region of interest. The ROl automatically
displays on the Image pane when a tool is added.
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ROI width
The ROI width increases in increments of 4 pixels (for example, 1, 5, 9, 13, ...) up to the total FOV size.

Note that:
= Narrow ROIs execute faster but could miss the edge
< Wide ROIs are more consistent but don't execute as fast
< A wide ROI provides an average value/location, which results in improved repeatability
= The ROI must be 13 pixels or wider to calculate the rotation of a part (Locate tool only)

Sample Rate

The sample rate sets the number of samples per pixels (one sample per pixel, two samples per pixel, etc.). The
sample rate determines the sub-pixel resolution, which increases the resolution of the tool, and increases the
inspection time.

Figure 128. 1 px Wide ROI Figure 129. 13 px Wide ROI

Threshold
The Threshold parameter marks the grayscale transition point.

The tool marks the edge where the pixel intensity crosses the threshold level. From the Threshold Type list, select one of
the following:

= Absolute

= Relative (default)

= Edge Strength

Threshold Type: Absolute

Finds an edge at a specific grayscale level.

Threshold

B value

Edge Polarity Bright Or Dark W

Figure 130. Absolute Threshold Parameters

While Absolute threshold is less likely to find a false edge than Relative threshold, it may miss edges if the light level
changes between inspections.

Absolute Threshold: Value

Enter a specific grayscale value from O to 255.

Edge Polarity
Edge Polarity defines the type of edges the tool will find.

= Dark to Bright—Finds edges where pixel intensities start below the threshold value and cross above the threshold
value

= Bright to Dark—Finds edges where pixel intensities start above the threshold value and cross below the threshold
value

= Bright or Dark—Finds any edge
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Absolute Threshold: Edge Profile Graph

100 200 300

ROI Length

Figure 131. Absolute Threshold—Edge Profile Graph

For absolute threshold, the x axis is the length of the ROIl. The y axis is the actual grayscale value from O to 255. The light
blue line shows the absolute pixel intensity. The horizontal gray threshold line moves up or down with the threshold value.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.

Threshold Type: Relative

Finds an edge at a relative pixel intensity. This is the default threshold setting.

Percent ﬂ%l

100

Edge Polarity Bright Or Dark w

Figure 132. Relative Threshold Parameters

The brightest grayscale level found along the ROl is 100% and the darkest is 0%. While Relative threshold is more tolerant
of light fluctuations between inspections than other transition types, it may find false edges.

Relative Threshold: Percent

Choose the percentage value at which the edge should be marked.

Edge Polarity
Edge Polarity defines the type of edges the tool will find.

= Dark to Bright—Finds edges where pixel intensities start below the threshold value and cross above the threshold
value

= Bright to Dark—Finds edges where pixel intensities start above the threshold value and cross below the threshold
value

* Bright or Dark—Finds any edge
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Relative Threshold: Edge Profile Graph

100

100 200
ROI Length

Figure 133. Relative Threshold—Edge Profile Graph

For relative threshold, the x axis is the length of the ROI. The y axis is the pixel intensity along the ROI, with 0% as the
darkest pixel in the ROl and 100% as the lightest pixel in the ROI. The light blue line shows the percentage pixel intensity
relative to the horizontal gray threshold line. The threshold line moves up or down with the percent value.

% NOTE: Because the pixel intensity is relative to what is seen in the ROI, this does not necessarily mean that 0% =
pure black or that 100% = pure white.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.

Threshold Type: Edge Strength

Measures the rate of change of grayscale values and needs sharply-defined transitions to find edges.

Edge Strength W

] 255
Edge Polarity Bright Or Dark w

Figure 134. Edge Strength Threshold Parameters

Edge strength ignores gradual changes in light levels across the tool better than other threshold types and it filters out
weak or gradual edges.

Edge Strength Threshold: Edge Strength
Enter an edge strength value from 1 to 255.

Edges are selected by the edge strength method, which measures the rate of change from bright to dark or dark to bright.
Enter an edge strength threshold in the range from 1 to 255. The default value is 20. As this value is reduced, the tool
finds weak, blurry, or more gradual edges.

Edge Polarity
Edge Polarity defines the type of edges the tool will find.

= Dark to Bright—Finds edges where pixel intensities start below the threshold value and cross above the threshold
value

= Bright to Dark—Finds edges where pixel intensities start above the threshold value and cross below the threshold
value

= Bright or Dark—Finds any edge
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Edge Strength Threshold: Edge Profile Graph

100 200 300

Figure 135. Edge Strength Threshold—Edge Profile Graph

For edge strength threshold, the x axis is the length of the ROI. The y axis has two measurements. The first is the light
blue axis. It represents Edge Strength, a measure of the rate of change of pixel grayscale values. The second is the dark
gray axis. It represents Edge Profile, which gives the absolute grayscale level across the tool ROI. The blue line is the rate
of change of the grayscale value along the ROI. The two horizontal gray lines are the edge strength threshold plus and
minus.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.

Filters

Set filters for tool analysis.
Filters

Smoothing

& Minimum Edge Width

Figure 136. Edge Tool Filters

Smoothing
Runs a rolling average along the ROI length. It filters out sharp changes in the edge profile.

% NOTE: A high filter number may miss the edge of a narrow line.

Minimum Edge Width

Filters out small spike-of-intensity changes, and narrow dark or bright bands. It determines the distance before
and after an edge that must be free from additional transitions or the end of the ROl before the edge is recognized
as valid.

% NOTE: A high filter number may miss the edge of a narrow line.
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Edge Profile

The Edge Profile graph changes depending on which threshold type is selected. Refer to the Threshold section and the
specific threshold types for details on the Edge Profile graph.

Image Overlays

Chose whether to display or hide the annotations or the ROl when this tool is not selected.

M Hide Annotations

M Hide ROI

Figure 137. Image Overlays—Default

o
These options override the ROI view buttons IE - M on the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.

Hide Annotations
Hides the annotations on the live image for the tool, even when the tool is selected.

Figure 138. Show Edge Tool Annotations Figure 139. Hide Edge Tool Annotations

Hide ROI
Hides the ROI when the tool is not selected.

Tool Histogram

The Tool Histogram graphically displays pixel intensity information within the current ROI.

Figure 140. Example Histogram

Select the Tool Histogram checkbox to enable the histogram. The default is enabled. Expand the Tool Histogram
parameter to view the histogram.

The histogram is a display of the grayscale values on the x axis and the number of pixels on the y axis. The histogram
displays the amount of pixels for each grayscale value. The graph displays information for all grayscale values (0 to 255).
Move the pointer anywhere over the histogram to view specific information. The information updates as the position of the
pointer changes.

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

Inspection Pass/Fail

Contribute To Inspection Pass/Fail

Figure 141. Inspection Pass/Fail
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The Pass/Fail contribution influences the following:
= Discrete output Pass
= Discrete output Fail
* Pass/Fail results counter
e Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

8.5.2 Edge Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Where applicable, use the sliders or enter the minimum and maximum for the selected test parameters.

Total Count
The total number of edges.
Dark to Bright Count

The total number of edges that start below the
B Total Count Jisablec threshold value and cross above the threshold value.

Bright to Dark Count

The total number of edges that start above the
threshold value and cross below the threshold value.

B Dark To Bright Count

B Eright To Dark Count ]
Maximum Edge Strength

B Maximum Edge Strength Jisablet The greatest rate of change value observed by the
tool.
Figure 142. Edge Tool—Test Parameters Available when the Threshold Type is set to Edge
Strength.

8.5.3 Edge Tool: Results

Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.

Total Count
The total number of edges.
Expand Total Count to see the location of each edge.
Dark to Bright Count
The total number of edges that start below the threshold value and cross above the threshold value.
Expand Dark to Bright Count to see the location of each edge.
Bright to Dark Count
The total number of edges that start above the threshold value and cross below the threshold value.
Expand Bright to Dark Count to see the location of each edge.
Maximum Edge Strength
The greatest rate of change value observed by the tool.
Available when the Threshold Type is set to Edge Strength.
Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.
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8.5.4 Using the Edge and Measure Tools
Follow these steps for an example Edge inspection to check the position of a plunger in a syringe.

This procedure uses two Edge tools and a Measure tool to determine the position of the plunger in the barrel.

ﬁ NOTE: This procedure is an example only.

1. Add an Edge tool to the inspection.

2. Adjust the ROI position, length, and width.
a) Position the ROI vertically over the top of the plunger.
b) Expand ROI, then expand ROI Width.
c) Set the ROl width to 161 px.

Figure 143. ROI Over the Top of the Plunger
3. Set the threshold.
a) Expand the Threshold parameters.
b) Set the Threshold Type to Edge Strength.
c) Leave Edge Strength at the default (20).
d) Select Bright to Dark from the Edge Polarity list.
The tool finds the top of the plunger.
4. Add a second Edge tool.
5. Adjust the ROI position, length, and width.
a) Position the ROI vertically over the top of the barrel.
b) Expand ROI, then expand ROI Width.
c) Set the ROI width to 97 px.

Figure 144. ROI Over the Top of the Barrel

6. Set the threshold.

a) Expand the Threshold parameters.

b) Set the Threshold Type to Edge Strength.

¢) Expand Edge Strength and set it to 21.

d) Select Dark to Bright from the Edge Polarity list.

The tool finds the lower edge of the barrel.
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7. Add a Measure tool.
a) Expand Measure From... and select Edge02 from the Tool list.
b) Expand Measure To... and select EdgeO1 from the Tool list.

Figure 145. Measure Tool
8. Set the Test parameters to set the pass/fail criteria.
a) On the Test tab, select the Distance Y checkbox to enable the test parameter.
b) Move the sliders slightly above and below the green line to allow for very slight variations in the distance.

ﬁ NOTE: The green bar indicates the current distance and the light gray background indicates the distance
over time.

Click IE to show all ROIs at the same time.

Figure 146. All Tools Shown
10. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

Figure 147. Good Part Figure 148. Bad Part—Plunger Too High

8.6 ; Locate Tool

Use the Locate tool to find the edge of a part and to compensate for translation and rotation (if selected).

This tool finds and marks the position of the first edge along the ROI line and aligns and positions related tools consistently
over a feature of interest. When Rotation is enabled, the Locate tool calculates the angle at which the tool intersects the
feature's edge and rotates the Regions of Interest (ROIs) of downstream tools accordingly.

When a Locate tool is added to an inspection, the inspection fails and there is a red box around Use as Reference. This is
because a reference point has not yet been set. Configure the Locate tool as desired, and then set the reference point.

Example application: Adjust inspection tools for a part that moves and/or rotates in the FOV.
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8.6.1 Locate Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

ROL

Threshold

Filters
Edge Profile

Use as Reference

Histogram

ction Pass/Fail

Figure 149. Locate Tool—Input Parameters

Note that the Use as Reference parameter appears as an error until the reference point is set.

ROI

The Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor analyzes.

e :] Line

Sample Rate One Sample Per Pixel

Figure 150. ROl Parameters

The ROl is a line of pixels that can be shortened, lengthened, or widened as needed for the inspection. Tool analysis
follows the direction of the arrow. Set the width and the sample rate for the region of interest. The ROl automatically
displays on the Image pane when a tool is added.
ROI Width
The ROI width increases in increments of 4 pixels (for example, 1, 5, 9, 13, ...) up to the total FOV size.

Note that:
= Narrow ROIs execute faster but could miss the edge
= Wide ROIs are more consistent but don't execute as fast
= A wide ROI provides an average value/location, which results in improved repeatability
= The ROI must be 13 pixels or wider to calculate the rotation of a part (Locate tool only)
Sample Rate

The sample rate sets the number of samples per pixels (one sample per pixel, two samples per pixel, etc.). The
sample rate determines the sub-pixel resolution, which increases the resolution of the tool, and increases the
inspection time.

Figure 151. 1 px Wide ROI Figure 152. 13 px Wide ROI
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Threshold
The Threshold parameter marks the grayscale transition point.

The tool marks the edge where the pixel intensity crosses the threshold level. From the Threshold Type list, select one of
the following:

= Absolute
= Relative (default)
= Edge Strength

Threshold Type: Relative

Finds an edge at a relative pixel intensity. This is the default threshold setting.

Th

Threshold Type

© Percent

100

Edge Polarity Bright Or Dark W

Figure 153. Relative Threshold Parameters

The brightest grayscale level found along the ROI is 100% and the darkest is 0%. While Relative threshold is more tolerant
of light fluctuations between inspections than other transition types, it may find false edges.

Relative Threshold: Percent

Choose the percentage value at which the edge should be marked.

Edge Polarity
Edge Polarity defines the type of edges the tool will find.

= Dark to Bright—Finds edges where pixel intensities start below the threshold value and cross above the threshold
value

= Bright to Dark—Finds edges where pixel intensities start above the threshold value and cross below the threshold
value

« Bright or Dark—Finds any edge

Relative Threshold: Edge Profile Graph

100 200
ROI Length

Figure 154. Relative Threshold—Edge Profile Graph

For relative threshold, the x axis is the length of the ROI. The y axis is the pixel intensity along the ROI, with 0% as the
darkest pixel in the ROl and 100% as the lightest pixel in the ROI. The light blue line shows the percentage pixel intensity
relative to the horizontal gray threshold line. The threshold line moves up or down with the percent value.
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% NOTE: Because the pixel intensity is relative to what is seen in the ROI, this does not necessarily mean that 0% =
pure black or that 100% = pure white.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.

Threshold Type: Absolute

Finds an edge at a specific grayscale level.

Edge Polarity Bright Or Dark W

Figure 155. Absolute Threshold Parameters

While Absolute threshold is less likely to find a false edge than Relative threshold, it may miss edges if the light level
changes between inspections.

Absolute Threshold: Value

Enter a specific grayscale value from O to 255.

Edge Polarity
Edge Polarity defines the type of edges the tool will find.

= Dark to Bright—Finds edges where pixel intensities start below the threshold value and cross above the threshold
value

= Bright to Dark—Finds edges where pixel intensities start above the threshold value and cross below the threshold
value

« Bright or Dark—Finds any edge

Absolute Threshold: Edge Profile Graph

100 200 300

ROI Length

Figure 156. Absolute Threshold—Edge Profile Graph

For absolute threshold, the x axis is the length of the ROIl. The y axis is the actual grayscale value from O to 255. The light
blue line shows the absolute pixel intensity. The horizontal gray threshold line moves up or down with the threshold value.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.
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Threshold Type: Edge Strength

Measures the rate of change of grayscale values and needs sharply-defined transitions to find edges.

Edge Strength W

© Edge Strength E%I
235

Edge Polarity Bright Or Dark W

Figure 157. Edge Strength Threshold Parameters

Edge strength ignores gradual changes in light levels across the tool better than other threshold types and it filters out
weak or gradual edges.

Edge Strength Threshold: Edge Strength
Enter an edge strength value from 1 to 255.

Edges are selected by the edge strength method, which measures the rate of change from bright to dark or dark to bright.
Enter an edge strength threshold in the range from 1 to 255. The default value is 20. As this value is reduced, the tool
finds weak, blurry, or more gradual edges.

Edge Polarity
Edge Polarity defines the type of edges the tool will find.

= Dark to Bright—Finds edges where pixel intensities start below the threshold value and cross above the threshold
value

= Bright to Dark—Finds edges where pixel intensities start above the threshold value and cross below the threshold
value

* Bright or Dark—Finds any edge

Edge Strength Threshold: Edge Profile Graph

100

Figure 158. Edge Strength Threshold—Edge Profile Graph

For edge strength threshold, the x axis is the length of the ROI. The y axis has two measurements. The first is the light
blue axis. It represents Edge Strength, a measure of the rate of change of pixel grayscale values. The second is the dark
gray axis. It represents Edge Profile, which gives the absolute grayscale level across the tool ROI. The blue line is the rate
of change of the grayscale value along the ROI. The two horizontal gray lines are the edge strength threshold plus and
minus.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.
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Filters

Set filters for tool analysis.

E Minimum Edge Width

L]
1.00

Enable Rotation

Figure 159. Locate Tool Filters

Smoothing
Runs a rolling average along the ROI length. It filters out sharp changes in the edge profile.

% NOTE: A high filter number may miss the edge of a narrow line.

Minimum Edge Width

Filters out small spike-of-intensity changes, and narrow dark or bright bands. It determines the distance before
and after an edge that must be free from additional transitions or the end of the ROl before the edge is recognized

as valid.

ﬁ NOTE: A high filter number may miss the edge of a narrow line.

Enable Rotation

Runs a rotation compensation calculation when enabled. ROIs that follow rotate according to the difference
between the reference image and the current inspection image.

Edge Profile

The Edge Profile graph changes depending on which threshold type is selected. Refer to the Threshold section and the
specific threshold types for details on the Edge Profile graph.

Use as Reference

Choose whether to use this tool as a reference for other tools.

M Force To A

Figure 160. Use As Reference—No Reference Point Set Figure 161. Use As Reference—Reference Point Set

Adjust Downstream Tool ROIs
Select Adjust Downstream Tool ROIs to have tools added after this tool use the this tool to set the location of
the additional ROls.

Click Set Reference Point button so that the tool affects the related tools, otherwise the tool and all related tools
will fail. If changes are made to the tool parameters that affect the reference point, the reference point must be
set again.

Force to Absolute
Select Force to Absolute to change this tool from relative positioning to absolute positioning.
When disabled, the tool ROI positions itself independent to any other locational tool preceding it in the inspection.
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Image Overlays

Chose whether to display or hide the annotations or the ROl when this tool is not selected.

M Hide Annotations

M Hide ROI

Figure 162. Image Overlays—Default

o
These options override the ROI view buttons IE - A on the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.

Hide Annotations

Hides the annotations on the live image for the tool, even when the tool is selected.

Locate0l

Figure 163. Show Locate Tool Annotations Figure 164. Hide Locate Tool Annotations

Hide ROI

Hides the ROl when the tool is not selected.

Tool Histogram

The Tool Histogram graphically displays pixel intensity information within the current ROI.

Figure 165. Example Histogram

Select the Tool Histogram checkbox to enable the histogram. The default is enabled. Expand the Tool Histogram
parameter to view the histogram.

The histogram is a display of the grayscale values on the x axis and the number of pixels on the y axis. The histogram
displays the amount of pixels for each grayscale value. The graph displays information for all grayscale values (0 to 255).
Move the pointer anywhere over the histogram to view specific information. The information updates as the position of the
pointer changes.

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

Insp ail

Contribute To Inspection Pa

Figure 166. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
« Discrete output Pass
= Discrete output Fail
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= Pass/Fail results counter
= Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

8.6.2 Locate Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Where applicable, use the sliders or enter the minimum and maximum for the selected test parameters.

Edge Point X
The x coordinate of the Edge Point; the first suitable
edge that the Locate tool found.

Edge Point Y

Edge Point X [ 454.1254] The y coordinate of the Edge Point; the first suitable
edge that the Locate tool found.

Edge Point Y Edge Angle

The angle with respect to horizontal at which the
Locate tool intersects the part.

Offset { Disablec Offset Point X

The x-dimension offset between the current Edge
Offset Point Y Jisablex Point and the reference point.

Available when Adjust Downstream Tool ROIls is
enabled.

Offset Point Y

The y-dimension offset between the current Edge
Figure 167. Locate Tool—Test Parameters Point and the reference point.

Offset Angle

Maximum Edge Strength

Available when Adjust Downstream Tool ROIls is
enabled.

Offset Angle

The angular difference between the current Edge
Angle and the angle from the reference point.

Available when Adjust Downstream Tool ROIls is
enabled.

Maximum Edge Strength

A measure of how much bright/dark contrast is
found in the current Edge Point. A high number
indicates an edge for which the grayscale value
changed rapidly.

Available when the Threshold is set to Edge
Strength.

8.6.3 Locate Tool: Results
Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.

Edge Point

The x and y coordinates of the Edge Point; the first sutable edge the Locate tool found.
Edge Angle

The angle with respect to horizontal at which the Locate tool intersects the part.
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Offset
The offset between the Edge Point and the reference point.

Expand Offset to see the coordinates of the Reference Point, the Reference Angle, the Offset Point, and the Offset
Angle.

Maximum Edge Strength
The greatest rate of change value observed by the tool.
Available when the Threshold Type is set to Edge Strength.
Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.

8.6.4 Using the Locate Tool

Follow these steps for an example Locate inspection to adjust for a target that moves in the field of view, allowing for the
precise placement of the vision tools that follow the Locate tool.

This procedure uses a Locate tool to determine the position of the vial. Using the vial position information, three Edge tools
and two Measure tools determine the position of the stopper. The Locate tool is used to ensure that the Edge02 and
Edge03 tools are placed correctly alongside (but not on top of) the vial, even if the vial targets move from side to side in
the field of view from inspection to inspection. See Using the Edge and Measure Tools on page 86 for details on how to set
up an Edge tool and a Measure tool.

ﬁ NOTE: This procedure is an example only.

1. Add a Locate tool to the inspection.

2. Adjust the ROI position, length, and width.
a) Position the ROI horizontally across the side of the vial.
b) Leave the ROl Width at the default (13 px).

Figure 168. Locate ROI
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3. Find the edge that you want the tool to locate.
a) Expand the Edge Profile parameters. Use the graph as a guide for the remaining steps.
To make sure that you find the edge you want, observe how the Edge Profile graph changes as the Inputs change.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the
image. The horizontal gray line is the Threshold percent.

b) Expand the Threshold parameters.
c) Select Edge Strength from the Threshold Type list.
d) Select Bright to Dark from the Edge Polarity list.
e) Adjust the Edge Strength until only the desired edge is found. In this example it is 20.
4. Expand Filters and set Smoothing to Smooth3 to filter out sharp changes in the edge profile.
5. Set the reference point.
a) Expand the Use as Reference parameters.
b) Leave Adjust Downstream Tool ROIs checked so that it is enabled (default).
c) Click Set Reference Point.
A blue circle displays on the Image pane at the location of the reference point and all following tools use this point as a

reference.

Figure 169. Reference Point
6. If the blue circle does not represent the desired reference point, repeat steps 3 to 5 and adjust the parameters until
the desired reference point is found.
7. Add an Edge tool to detect the top of the stopper.

Figure 170. Edge Tool at the Top of the Stopper
8. Add an Edge tool to detect the bottom of the lip on the left side of the vial.

Figure 171. Edge Tool at the Left Side of the vial
9. Add an Edge tool to detect the bottom of the lip on the right side of the vial.

Figure 172. Edge Tool at the Right Side of the vial
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10. Add a Measure tool to measure from Edge02 (the left side of the vial) to Edge03 (the right side of the vial).

Figure 173. Measure Tool from Edge02 to Edge03
11.Add a Measure tool to measure from Edge01 to Measure0O1l to determine the position of the stopper in the vial.

Figure 174. Measure Tool from Edge0O1 to Measurel
12. Adjust the Measure02 Test parameters to set the pass/fail criteria.

a) On the Test tab, select the Distance Y checkbox to enable the test parameter.
b) Move the sliders slightly above and below the green line to allow for very slight variations in the distance.

ﬁ NOTE: The green bar indicates the current distance and the light gray background indicates the distance
over time.

13. Click IE to show all ROIs at the same time.

Figure 175. All Tools Shown
14.Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

[~

Figure 176. Bad Part—Stopper Too High

Figure 177. Bad Part—Missing Stopper
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oo
8.7 B4 \atch Tool

Use the Match tool to verify that a pattern, shape, or part in any orientation matches a reference pattern. The Match tool
can also compensate for translation and rotation of downstream tools (if selected).

The reference pattern is taught during setup. A reference pattern might include alphanumeric characters, logos, or any
other shapes. During an inspection, the sensor checks that each part or package being inspected matches the reference
pattern. The number of expected patterns can also be determined.

When a Match tool is added to an inspection, the inspection fails and there is a red box around Pattern. This is because a
reference pattern has not yet been taught. Configure the Teach ROI as desired, and then teach the reference pattern.

Example applications:
= Date/Lot code inspections
= Label inspections
= Part etching inspections
= Part orientation inspections
* Part shape inspections

8.7.1 Match Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

Teach ROL
Pattern Teach Required
Percent Match
ation R
Precision
Timeout

lUse as Reference

Tool Histogram

Inspection Pass/Fail

Figure 178. Match Tool—Input Parameters
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Search ROI

The Search Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor analyzes.

Figure 179. Search ROI

The Search ROl is indicated by a red or green box that is always rectangular. By default the Search ROl is 20% to 30%
larger than the Teach ROI, which is blue. The sensor searchs for the match only within the Search ROI.

Resize ™ the Search ROI as needed for the inspection.

Teach ROI

The Teach Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor uses to teach a
reference pattern.

Figure 180. Teach ROI

Resize ™ and rotate ‘@ the ROI around the feature to be used as the reference pattern. Change the shape of the ROI to a
square, ellipse, or circle as needed by expanding Teach ROI on the Parameters pane and selecting the desired shape.
The Teach ROl automatically displays on the Image pane when a Match tool is added.

Pattern

Displays the reference pattern that the sensor is looking for. A teach is required for the Match tool. Click Teach to set the
match tool criteria and display the reference pattern.

Pattern
Pattern

Teach Required

Figure 181. Teach Required Figure 182. Pattern Taught

A red error displays until the teach is performed and the reference pattern is taught. When new patterns are added, you
will need to teach the reference pattern again.
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Percent Match

Set the percent match to indicate the quality of the match (10% is a slight match; 100% is a perfect match). The default
is 60%.

Figure 183. Percent Match

Rotation Range

Select the range within which the pattern may be rotated and still count as a match to the reference image. The default is
45 degrees.

Figure 184. Rotation Range

The larger the Rotation Range, the longer the execution time of the tool. In general, this means that the execution time of
the inspection increases.

Precision

Select either Fine Search or Coarse Search. Course Search is the default. Fine Search is slower but provides more
accurate results.

Precision Coarse Search w

[ Fine Search

Timeout

Figure 185. Precision

Timeout

Set the amount of time the tool looks for the pattern before it stops.

Timeout

Figure 186. Timeout
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Use as Reference

Choose whether to use this tool as a reference for other tools.

Figure 187. Use As Reference—No Reference Point Set Figure 188. Use As Reference—Reference Point Set

Adjust Downstream Tool ROIs
Select Adjust Downstream Tool ROIs to have tools added after this tool use the this tool to set the location of
the additional ROls.

Click Set Reference Point button so that the tool affects the related tools, otherwise the tool and all related tools
will fail. If changes are made to the tool parameters that affect the reference point, the reference point must be

set again.
Force to Absolute
Select Force to Absolute to change this tool from relative positioning to absolute positioning.
When disabled, the tool ROI positions itself independent to any other locational tool preceding it in the inspection.

Image Overlays

Chose whether to display or hide the annotations or the ROl when this tool is not selected.

(=) Image Overlays

M Hide Annotations

M Hide RO

Figure 189. Image Overlays—Default
ions overri - Il -
These options override the ROI view buttons A on the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.

Hide Annotations
Hides the annotations on the live image for the tool, even when the tool is selected.

Figure 190. Show Match Tool Annotations Figure 191. Hide Match Tool Annotations

Hide ROI
Hides the ROI when the tool is not selected.
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Tool Histogram

The Tool Histogram graphically displays pixel intensity information within the current ROI.

Figure 192. Example Histogram

Select the Tool Histogram checkbox to enable the histogram. The default is enabled. Expand the Tool Histogram
parameter to view the histogram.

The histogram is a display of the grayscale values on the x axis and the number of pixels on the y axis. The histogram
displays the amount of pixels for each grayscale value. The graph displays information for all grayscale values (0 to 255).
Move the pointer anywhere over the histogram to view specific information. The information updates as the position of the
pointer changes.

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

® Insp ail

Contribute To Inspection Pa

Figure 193. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
« Discrete output Pass
« Discrete output Fail
* Pass/Fail results counter
= Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

8.7.2 Match Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Where applicable, use the sliders or enter the minimum and maximum for the selected test parameters.
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Count
The number of matching patterns.
Individual Matches
Specific Match—Select First Match or Specific

B Count Disablec Match.
Centroid X—The location of the point of the center of
Individual Matches mass of the selected match on the x axis.
Pattern(s) to test First Match Centroid Y—The location of the point of the center of
S mass of the selected match on the y axis.
@ M Centroid X TRt Angle—The rotated angle of the matching object.
Offset Point X
® M Centroid Y Disabled The x-dimension offset between the current match
and the reference point.
® W Angle Disabled Available when Adjust Downstream Tool ROIls is
enabled.
B Offset Point X Disablec Offset Point Y
» e -~ The y-dimension offset between the current match
M Offset Point Y M and the reference point.
B Ofisct Angle Available when Adjust Downstream Tool ROIs is
Offset Angle enabled.
Figure 194. Match Tool—Test Parameters Offset Angle

The angular difference between the current angle
and the angle from the reference point.

Available when Adjust Downstream Tool ROls is
enabled.

8.7.3 Match Tool: Results
Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.
Count
The number of matching patterns.
Percentage Range

The percentage by which the found objects match the reference object. Expand Percentage Range to view the
centroid (center point), angle, and precent match for the objects found within the ROI.

Offset
The offset between the match and the reference point.
Available when Adjust Downstream Tool ROIls is enabled.

Expand Offset to see the coordinates of the Reference Point, the Referece Angle, the Offset Point, and the Offset
Angle.

Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status

Status and error messages display as appropriate.
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8.7.4 Using the Match Tool

Follow these steps for an example Match inspection. The Match tool requires that a reference pattern be taught during set
up.
The Match tool uses two ROIs. The larger, green/red ROI is the Search ROl and defines the area that the sensor searches

for the desired feature. This ROl cannot be rotated and it is always a square. The smaller, blue ROI is the Teach ROI. This
ROl is used to define the feature that the sensor is looking for.

Before using the Match tool, teach the desired feature (reference pattern). While setting up a Match tool, it can be helpful
to slow the trigger rate or to set the trigger to external.

% NOTE: If the trigger is set to internal, there is a lag between when the TEACH occurs and when Vision Manager
uses the taught feature to inspect the part(s). The time to teach the sensor is not included in the inspection time
on Tools & Results or All Results.

% NOTE: This procedure is an example only.

1. Add a Match tool to the inspection.
Note that the inspection fails and a warning displays until the reference pattern is taught.

Figure 195. Match Tool Defaults
2. Adjust the Teach ROI to frame the feature to be used as the reference pattern. In this case, the feature is the Banner
logo.
a) Expand Teach ROI and select the ellipse.

b) Resize ™ and rotate ? the ROI around the feature.
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3. On the Parameters pane, expand Pattern and click Teach.

Pattern

Pattern

Teach Required

Figure 196. Teach Required Figure 197. Pattern Taught

% NOTE: If the inspection uses more than one Match tool, teach only one Match tool at a time.

"Applying Changes" displays, and then the reference pattern displays in the Pattern pane and Tools & Results and
All Results display one match.

4. If necessary, repeat steps 2 and 3 to teach the feature again.

5. Adjust the Search ROI to fill the FOV.

Figure 198. Teach and Search ROIs Configured
6. Expand Percent Match and set it to 99.
The found pattern must closely match the taught reference pattern.

7. Expand Rotation Range and set it to 90.
The found pattern can rotate by 90 degrees and still pass.

% NOTE: Rotation Range and Percent Match work together. The higher the Percent Match, the lower the Rotation
Range to pass. In this example a 99% match fails a missing letter but passes a match that is rotated 45
degress.

8. On the Test tab, select the Count checkbox to enable the Count test parameter.

9. Expand Count and set it to a minimum of 1 and a maximum of 1.
One and only one matching pattern must be found for the inspection to pass.
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10. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

RS~

Figure 199. Rotated Good Part Figure 200. Bad Part—Missing Letter

8.7.5 Using Remote TEACH with the Match Tool

If multiple Match tools are used in the same inspection, remote TEACH teaches all Match tools at the same time using the
same trigger.

The time to teach is included in the inspection time on Tools & Results and All Results.
1. Set up the inspection and Match tool(s) as desired.
2. In Vision Manager, make sure that one of the five user-defined 1/0 is set to Remote Teach.

3. Toggle the Remote Teach input. The next valid Trigger input causes the Remote Teach to occur. This is when the new
Match patterns are learned.

== )
8.8 Object Tool

Use the Object tool to detect and measure the length of dark and bright segments in an ROI.

The Object tool measures the widths of every dark and light segment along the ROI, calculates the midpoint for every
segment, and counts the total number of segments. The midpoint location can be used as an input to the Measure tool.
Each segment can have a unique size limit, or all segments may have the same size limit.

Example applications:
= Measure the width of a label
* Locate the center of a box on a conveyor
= Measure the gaps between stamped metal parts

8.8.1 Object Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

Filters

Edge Profile

Figure 201. Object Tool—Input Parameters
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ROI

The Region of Interest (ROI) is the user-defined group of pixels in the image that the sensor analyzes.

Line

[t |
Sample Rate One Sample Per Pixel

Figure 202. ROl Parameters

The ROl is a line of pixels that can be shortened, lengthened, or widened as needed for the inspection. Tool analysis
follows the direction of the arrow. Set the width and the sample rate for the region of interest. The ROl automatically
displays on the Image pane when a tool is added.

ROI Width
The ROI width increases in increments of 4 pixels (for example, 1, 5, 9, 13, ...) up to the total FOV size.

Note that:
= Narrow ROIs execute faster but could miss the edge
= Wide ROIs are more consistent but don't execute as fast
= A wide ROI provides an average value/location, which results in improved repeatability
= The ROI must be 13 pixels or wider to calculate the rotation of a part (Locate tool only)

Sample Rate

The sample rate sets the number of samples per pixels (one sample per pixel, two samples per pixel, etc.). The
sample rate determines the sub-pixel resolution, which increases the resolution of the tool, and increases the

inspection time.

Figure 203. 1 px Wide ROI Figure 204. 13 px Wide ROI

Threshold
The Threshold parameter marks the grayscale transition point.

The tool marks the edge where the pixel intensity crosses the threshold level. From the Threshold Type list, select one of
the following:

* Absolute

* Relative (default)

= Edge Strength
Threshold Type: Relative

Finds an edge at a relative pixel intensity. This is the default threshold setting.

Th

© Percent m%l

100

Edge Polarity Bright Or Dark “

Figure 205. Relative Threshold Parameters

The brightest grayscale level found along the ROl is 100% and the darkest is 0%. While Relative threshold is more tolerant
of light fluctuations between inspections than other transition types, it may find false edges.
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Relative Threshold: Percent

Choose the percentage value at which the edge should be marked.

Object Type
Select the type of object the inspection is looking for.

= Bright—Finds objects brighter than the threshold value
= Dark—Finds objects darker than the threshold value
= Bright or Dark—Finds any object

Relative Threshold: Edge Profile Graph

100

ROI Length

Figure 206. Relative Threshold—Edge Profile Graph

For relative threshold, the x axis is the length of the ROI. The y axis is the pixel intensity along the ROI, with 0% as the
darkest pixel in the ROl and 100% as the lightest pixel in the ROI.

The light blue line shows the percentage pixel intensity

relative to the horizontal gray threshold line. The threshold line moves up or down with the percent value.

% NOTE: Because the pixel intensity is relative to what is seen in the ROI, this does not necessarily mean that 0% =

pure black or that 100% = pure white.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.

Threshold Type: Absolute

Finds an edge at a specific grayscale level.

Edge Polarity

Bright Or Dark W

Figure 207. Absolute Threshold Parameters

While Absolute threshold is less likely to find a false edge than Relative threshold, it may miss edges if the light level

changes between inspections.
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Absolute Threshold: Value

Enter a specific grayscale value from O to 255.

Object Type
Select the type of object the inspection is looking for.

= Bright—Finds objects brighter than the threshold value
= Dark—Finds objects darker than the threshold value
= Bright or Dark—Finds any object

Absolute Threshold: Edge Profile Graph

100 200 300

ROI Length

Figure 208. Absolute Threshold—Edge Profile Graph

For absolute threshold, the x axis is the length of the ROIl. The y axis is the actual grayscale value from O to 255. The light
blue line shows the absolute pixel intensity. The horizontal gray threshold line moves up or down with the threshold value.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.

Threshold Type: Edge Strength

Measures the rate of change of grayscale values and needs sharply-defined transitions to find edges.

old Type Edge Strength w

Edge Strength E%I
235

Edge Polarity Bright Or Dark W

Figure 209. Edge Strength Threshold Parameters

Edge strength ignores gradual changes in light levels across the tool better than other threshold types and it filters out
weak or gradual edges.

Edge Strength Threshold: Edge Strength
Enter an edge strength value from 1 to 255.

Edges are selected by the edge strength method, which measures the rate of change from bright to dark or dark to bright.
Enter an edge strength threshold in the range from 1 to 255. The default value is 20. As this value is reduced, the tool
finds weak, blurry, or more gradual edges.

Object Type
Select the type of object the inspection is looking for.

= Bright—Finds objects brighter than the threshold value
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= Dark—Finds objects darker than the threshold value
= Bright or Dark—Finds any object

Edge Strength Threshold: Edge Profile Graph

100
ROI Length

Figure 210. Edge Strength Threshold—Edge Profile Graph

For edge strength threshold, the x axis is the length of the ROI. The y axis has two measurements. The first is the light
blue axis. It represents Edge Strength, a measure of the rate of change of pixel grayscale values. The second is the dark
gray axis. It represents Edge Profile, which gives the absolute grayscale level across the tool ROI. The blue line is the rate
of change of the grayscale value along the ROI. The two horizontal gray lines are the edge strength threshold plus and
minus.

Point to a location on the graph—the corresponding location is the yellow line on the tool ROI displayed on the image.

Filters

Set filters for tool analysis.
Filters

Smoaothing

=) Object Width

L
1.00

M Enable End Objects

Figure 211. Object Tool Filters

Smoothing

Runs a rolling average along the ROI length. It filters out sharp changes in the edge profile.
Object Width

Filters out objects and spaces that are smaller than the minimum and larger than the maximum values specified.
Enable End Objects

When enabled, pixels that touch the ends of the ROI are ignored. This may ingnore one or more objects.
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Edge Profile

The Edge Profile graph changes depending on which threshold type is selected. Refer to the Threshold section and the
specific threshold types for details on the Edge Profile graph.

Image Overlays

Chose whether to display or hide the annotations or the ROl when this tool is not selected.

M Hide Annotations

M Hide ROI

Figure 212. Image Overlays—Default
s overr - o I -
These options override the ROl view buttons M on the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.

Hide Annotations
Hides the annotations on the live image for the tool, even when the tool is selected.

—
Figure 213. Show Object Tool Annotations Figure 214. Hide Object Tool Annotations

Hide ROI
Hides the ROI when the tool is not selected.

Tool Histogram

The Tool Histogram graphically displays pixel intensity information within the current ROI.

Figure 215. Example Histogram

Select the Tool Histogram checkbox to enable the histogram. The default is enabled. Expand the Tool Histogram
parameter to view the histogram.

The histogram is a display of the grayscale values on the x axis and the number of pixels on the y axis. The histogram
displays the amount of pixels for each grayscale value. The graph displays information for all grayscale values (0 to 255).
Move the pointer anywhere over the histogram to view specific information. The information updates as the position of the
pointer changes.
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Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

(= Inspection Pass/Fail

Contribute To Inspection Pass/Fail

Figure 216. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
= Discrete output Pass
= Discrete output Fail
* Pass/Fail results counter
e Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

8.8.2 Object Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Where applicable, use the sliders or enter the minimum and maximum for the selected test parameters.

Total Count

The total number of bright, dark, or all objects,
depending on the bright/dark option in effect.

Dark Count
B Total Count Disablet The number of dark objects.
Bright Count
B Dark Count Tilz The number of bright objects.
B Eright Count Maximum Edge Strength
The greatest rate of change value observed by the
Individual Obj tool.
Available when the Threshold Type is set to Edge
Object(s) to test Strength.

Individual Objects
Object(s) to test—Select All Objects, First Object, or
Specific Object.
All Dark Width Range—Select the range of dark
widths to count.

Figure 217. Object Tool—Test Parameters All Bright Width Range—Select the range of bright
widths to count.

@ M Al Dark Width Range Disabled

® N an Bright Width Range Disabled

8.8.3 Object Tool: Results
Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.
Total Count
The total number of bright, dark, or all objects, depending on the bright/dark option in effect.
Dark Count
The number of dark objects.
Bright Count
The number of bright objects.
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Total Widths

The minimum and maximum total widths of the objects found.

Expand Total Widths to view the widths and location of the objects found.
Dark Widths

The minimum and maximum widths of the dark objects found.

Expand Dark Widths to view the widths and location of the dark objects found.
Bright Widths

The minimum and maximum widths of the bright objects found.

Expand Bright Widths to view the widths and location of the bright objects found.
Maximum Edge Strength

The greatest rate of change value observed by the tool.

Available when the Threshold Type is set to Edge Strength.
Execution Time

The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.

8.8.4 Using the Object Tool
Follow these steps for an example Object inspection.
This example verifies the number and position of pins on a connector by analyzing the size of the two gaps between the

pins.

ﬁ NOTE: This procedure is an example only.

1. Add an Object tool to the inspection.

2. Adjust the position, length, and width of the ROI.
a) Move the ROI so that it crosses all of the pins.
b) Leave the default ROl width (13 px).

Figure 218. Object Tool

3. Set the threshold.
a) Expand the Threshold parameters.
b) Leave the Threshold Type as the default (Relative).
c) Leave the Percent as the default (50).
d) Select Dark from the Object Type list.
4. Set the Test parameters to set the pass/fail criteria.
a) Expand Individual Objects.
b) Select the All Dark Width Range checkbox to enable the parameter.
c) Move the sliders or enter the minimum as 141.48 and the maximum as 252.96.
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5. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

Figure 219. Good Part Figure 220. Bad Part—Bent Pin
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9 Using the Inspection Tools: Analysis Tools

Analysis tools include Math, Measure, and Logic.

Click a tool on Tools & Results or Tools Only to access the Parameters pane for that tool.

-+
9.1 ®= Math Tool

Use the Math tool to perform basic arithmetic and inequality expressions, and calculate statistical information for
inspections.

The Math tool takes one or more pieces of information from the tool data or user-supplied constants and makes
mathematical expressions out of them. The results of the Math tool's analysis are displayed in Tools & Results and All
Results.

The inputs to the Math tool are called operands. The operation is the mathematical expression used on the operands.

In general, a user-defined constant can be selected as one of the operands for the Math tool. This allows for a number of
things, including scaling the output of a vision tool in real units (by dividing that output by a known conversion factor).
Dynamic scaling of outputs is also possible by dividing one operand by another and then multiplying by a constant
conversion factor. In this case, two Math tools would be used: one set for division, the other for multiplication. The output
of the first Math tool would be an operand for the second Math tool.

Example application: Add advanced logic to an inspection using arithmetic or inequality expressions.

9.1.1 Math Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

Operator

Operand A Constant
Operand B Constant

Inspection Pass/Fail nabled

Figure 221. Math Tool—Input Parameters

Operator

Select the type of mathematical expression used for the inspection operator.
(2 Operator

Operator

Summary

Figure 222. Operator

Table 2: Single Operand Operations
Single operand operations require one input.

Operator Summary Description

ABS {A} ABS(1) =1 The absolute value of an operand is its unsigned
magnitude. For example, Abs(-1.5) and Abs(1.5) both
return 1.5

SQRT {A} SQRT(1) =1 The square root of the operand
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Table 3: Dual Operand Operations
Dual operand operations require two inputs (operand A and operand B). For each operand, specify the tool (or a constant)
and the specific attribute of interest for that tool.

Operator Summary Description

A+ B 1+1=2 Add

A-B 1-1=0 Subtract

A*B 1x1=1 Multiply

A/B 1=+-1=1 Divide

MOD {A, B} 1%1=0 Modulus; the modulus, or remainder, operator divides
operand A by operand B and returns the remainder

Div {A, B} 1+-1=1 Integer division; returns the integer part of division, and
the remainder is discarded

ABS (A - B) |1-1] =0 Returns the absolute value of operand A — B

A>B 1> 1 =false Greater than; returns True, else False

A=B 1=1=true Greater than or equal to; returns True, else False

A=B 1=1=true Equal to; returns True, else False

A<B 1< 1 =false Less than; returns True, else False

A<B 1<1=true Less than or equal to; returns True, else False

If the output of a relational operation is used as an input for another Math Tool, True is interpreted as 1 and False is

interpreted as O.

Table 4: Array Operand Operations
Array Operations allow the user to make a long list of input data. All of these pieces of information are inputs to the
selected operator. For example, select MIN{A} as the operator, and select an input tool.

Operator Description

MIN{A} Minimum—Returns the operand with the lowest value

MAX{A} Maximum—Returns the operand with the highest value

MEAN{A} Returns the mean value of the operands

MEDIAN{A} The statistical median is the middle nhumber of a group of numbers that have been
arranged in order by size. If there is an even number of terms, the median is the mean of
the two middle numbers.

COUNT{A} Returns the count of the operands

SUM{A} Returns the arithmetic sum of the operands

VAR{A} Variance—A measure of how spread out the operands values are

STDDEV{A} Standard Deviation—A measure of how spread out the operands values are

Operand A

Choose the first variable from the vision tools in the inspection, or select a user-defined constant value.

116

Operand A

Tool Constant (Integer) ™

Figure 223. Operand A
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Operand B

Choose the second variable from the vision tools in the inspection, or select a user-defined constant value.

Operand B

Constant (Integer) e

Figure 224. Operand B

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

(2 Inspection Pass/Fail

Contribute To Inspection Pass/Fail

Figure 225. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
= Discrete output Pass
= Discrete output Fail
= Pass/Fail results counter
= Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

9.1.2 Math Tool: Test Parameters

Use the Test parameters to configure the pass/fail conditions for the tool. Select the parameter checkbox to enable it.

Integer
The integer value range of the Math tool operation.
Decimal
The decimal value range of the Math tool operation.
© M Integer Boolean
Result: 2 The boolean result for the Math tool operation.

Result: 2.00

Result: True

@ True @ False

Figure 226. Math Tool—Test Parameters

9.1.3 Math Tool: Results
Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.

www.bannerengineering.com - Tel: 763.544.3164 117



VE Series Smart Camera

Integer Result
The integer value result of the Math tool operation.
Decimal Result
The decimal result of the Math tool operation.
Boolean
The boolean result for the Math tool operation.
Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.

9.1.4 Using the Math Tool

Follow these steps for an example Math inspection.

This example uses two Edge tools and a Math tool to determine whether the number of edges found by EdgeO1 is greater
than the number of edges found by Edge02. See Using the Edge and Measure Tools on page 86 for more information on
using the Edge tool.

ﬁ NOTE: This procedure is an example only.

1. Add an Edge tool to the inspection.
2. Move the Edge0O1 ROI over the shapes in the image.

Figure 227. Edge0O1 ROI
3. Add a second Edge tool to the inspection.
4. Move the Edge02 ROI over the black area of the image.

Figure 228. Edge02 ROI

5. Add a Math tool to the inspection.

6. Expand Operator and choose a mathematical function to perform. For this example, select A > B.

7. Expand Operand A and select EdgeO1. This is the first variable or constant for the mathematical expression.

8. Expand Operand B and select Edge02. This is the second variable or constant for the mathematical expression.
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9. Set the Test parameters to set the pass/fail criteria.
a) On the Test tab, select the Boolean checkbox.
This option sets whether the mathematical expression is true or false so that the part passes.
b) Select True.
Edge01 must find more edges than Edge02 for a part to pass.
10. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

Figure 229. Edge02 ROI Figure 230. Edge02 ROI

9.2 @ Measure Tool

Use the Measure tool to determine distances, calculate angles, and create points and lines for use as inputs to other
Measure tools.

The Measure tool operations are:
= Measure from a point to a point
= Determine the intersection between two lines
= Measure from a line to a point

The points used in these operations are generated by a variety of vision tools and the lines are created by other Measure
tools.

Example applications:
= Determine the distance between blobs
= Measure the width of a label
= Determine if two edges are parallel to each other

9.2.1 Measure Tool: Operations

Measure from a Point to a Point

In this operation, the distance between two points is calculated. In addition, the x and y components of that distance
calculation are returned.

Along with distance, the following results are generated in this operation:
= Aline from point 1 to point 2
e The angle of that line (relative to the x-axis)
= The midpoint location halfway between point 1 and point 2

How the Tool Measures Two Points

The inputs to the Measure tool for measuring two points are any two points that Vision tools generate.

The results include the total distance between the points and the x and y component distances. In addition to finding these
distance values, the Measure tool also calculates the line between the two endpoints. The angle between this line and the
camera’s horizontal plane, as well as the coordinates for the line’s midpoint, are also provided.

For example, a Measure0O1 measurement between the two points Edge01 and Edge02 appears as a dashed line. The actual
measured distance between the points is a solid green line labeled MeasureO1 and an arrowhead indicates the direction of
the measurement operation (from EdgeO1 to Edge02, in this case). A blue circle is the midpoint. Two shorter dashed lines
represent the x and y components. The angle between MeasureOl1 and the horizontal plane is a curved arrow. The results

show the angle in degrees.

See Using the Edge and Measure Tools on page 86 for a Measure tool example.
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Intersect Two Lines

In this operation, the results of the intersection of two lines is generated. These results are:
= The angle of intersection between the two lines, measure from line 1 to line 2
= The intersection point, even if this point in not in the image

How the Tool Measures Two Lines

This mode finds the angle between two lines. Both inputs are the line outputs from existing Measure tools. The order in
which these tools are input matters.

The intersection point can well be off the screen. This angle gives the ability to measure two lines for parallelism.

For example, if you have two inputs that are both existing Measure tools, MeasureO1 and Measure02, the output, called
Measure03, is the angle between the lines of each of the inputs. MeasureO3 is a curved arrow from the first input,
MeasureO1, towards the arrowhead of the second input, Measure02. The results show this angle in degrees. The
intersection point of the two best fit lines is also provided in the results and is shown by the blue circle in the image pane.

See Using the Edge and Measure Tools on page 86 for a Measure tool example.

Measure from a Line to a Point

In this operation, the software calculates the distance between a line and a point. This is the shortest distance from the
line to the point, and is generated by creating a line perpendicular to the original line that intersects the point. In addition,
it returns the distance calculations for the X and Y component.

Additionally, the following results are generated in this operation:
= The perpendicular line, which goes from the line to the point
= The angle of that line (relative to the x-axis)
= The intersection point between the original line and the perpendicular line

How the Tool Measures a Line and a Point

This mode finds the shortest distance between a point and a line.

The two inputs to the Measure tool are:
= Any point a vision tool generates
= Any line another measure tool generates

The shortest distance between a line and a point may lie along another line. This new line may be perpendicular to the
original line.

For example, the center point of a blob, Blob01, and the nearest point in the input line MeasureO1 define a dashed line.
The actual measured distance between Blob0O1 and MeasureO1 is labeled Measure02. A blue circle shows where Measure0O1
and Measure02 intersect. The results show the distance between the intersection point and the blob midpoint in pixels.
Two shorter dashed lines represent the x and y components. The angle between Measure02 and the horizontal plane is a
curved arrow. The results show this angle in degrees.

See Using the Edge and Measure Tools on page 86 for a Measure tool example.

9.2.2 Measure Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

Measure from...

Measure to... Constant

Overlays

Inspection Pass/Fail

Figure 231. Measure Tool—Input Parameters
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Measure from...

Select either a constant or another tool where the Measure tool will start measuring from.

sure from...

Object01 v

Result
13 (607.22 - 590.97)

Figure 232. Measure From...—Specific Tool Selected

If selecting a constant, enter the x and y coordinates to begin the measurement from. The coordinates are entered in
pixels, however if Units is enabled, the value entered in pixels is converted to units for the calculation.

If selecting a specific tool, select the specific characteristic in the tool to measure from.

Measure to...

Select either a constant or another tool where the Measure tool will stop measuring.

(=) Measure ta...

Figure 233. Measure To...—Constant Selected

If selecting a constant, enter in the x and y coordinates to end the measurement at. The coordinates are entered in pixels,
however if Units is enabled, the value entered in pixels is converted to units for the calculation.

If selecting a specific tool, select the specific characteristic in the tool to measure to.

Characteristics

Set additional parameters for the inspection.

M Force To Absolute

Figure 234. Characteristics

Preserve Sign

When Preserve Sign is selected, the x and y distances are computed as distance offsets. These distance offsets
are represented by signed numbers. Negative numbers indicate that the distance offset is toward the origin (0,0).
Positive numbers indicate that the distance offset is away from the origin.

Force to Absolute

Select Force to Absolute to change the tool from calculating the x and y components of the measurement from
relative positioning to absolute positioning. When disabled, the tool ROI positions itself independent to any other

reference tool preceding it in the inspection.

Image Overlays

Choose whether to display or hide the annotations when this tool is not selected.

=) Imag

M Hide Annotations

Figure 235. Image Overlays

U]
This option overrides the ROl view buttons Iil - M on the Image Pane Parameters when no tool is selected. When a
specific tool is selected, the ROI information is shown.
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Figure 236. Show Measure Tool Annotations Figure 237. Hide Measure Tool Annotations

Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

(2 Inspection Pass/Fail

Contribute To Inspection Pass/Fail

Figure 238. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
= Discrete output Pass
* Discrete output Fail
* Pass/Fail results counter
= Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

9.2.3 Measure Tool: Test Parameters
Use the Test parameters to configure the pass/fail conditions for the tool.

Select the parameter checkbox to enable it. Where applicable, the vertical green bar shows the current parameter
information and the light gray backgrounds show the range over which a value has varied over time.

Distance

The straight-line distance between two constants or
tools.

Distance X

Distance Jisablet The x dimension vector component of the straight
line distance.
Distance X Jisablec Distance Y
) » The y dimension vector component of the straight
Distance ¥ line distance.
Angle

Angle

The angle with respect to the x axis, along which the
straight line measurement vector lies. If the tool is
measuring from one Line tool to another Line tool,
the Angle is the measurement of the angle formed
by the two lines. If the Force to Absolute parameter
is selected, the angle is calculated relative to the
reference tool that precedes the Measure tool.

Figure 239. Measure Tool—Test Parameters

9.2.4 Measure Tool: Results
Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.

122 www.bannerengineering.com - Tel: 763.544.3164



VE Series Smart Camera

Distance

The straight-line distance between two constants or tools.
Distance X

The x dimension vector component of the straight line distance.
Distance Y

The y dimension vector component of the straight line distance.
Angle

The angle with respect to the x axis, along which the straight line measurement vector lies. If the tool is
measuring from one Line tool to another Line tool, the Angle is the measurement of the angle formed by the two
lines. If the Force to Absolute parameter is selected, the angle is calculated relative to the reference tool that
precedes the Measure tool.

Mid Point
The x and y coordinates of the middle point between the two selected points.
Mid Point is calculated for point to point measurements only.

Projection Point

The x and y coordinates of the intersection point on the input line to a virtual line that is orthogonal to the input
line and which the input point lies on the virtual line.

Projection Point is calculated for line to point measurements only.
Intersection Point
The x and y coordinates of the intersection point of two non-coincident input lines.
Intersection Point is calculated for line to line measurements only.
Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status
Status and error messages display as appropriate.

9.2.5 Using the Edge and Measure Tools
Follow these steps for an example Edge inspection to check the position of a plunger in a syringe.

This procedure uses two Edge tools and a Measure tool to determine the position of the plunger in the barrel.

ﬁ NOTE: This procedure is an example only.

1. Add an Edge tool to the inspection.

2. Adjust the ROI position, length, and width.
a) Position the ROI vertically over the top of the plunger.
b) Expand ROI, then expand ROl Width.
c) Set the ROI width to 161 px.

Figure 240. ROI Over the Top of the Plunger
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3.

4.
5.

7.

9.

Set the threshold.

a) Expand the Threshold parameters.

b) Set the Threshold Type to Edge Strength.

c) Leave Edge Strength at the default (20).

d) Select Bright to Dark from the Edge Polarity list.
The tool finds the top of the plunger.

Add a second Edge tool.

Adjust the ROI position, length, and width.

a) Position the ROI vertically over the top of the barrel.
b) Expand ROI, then expand ROl Width.

c) Set the ROI width to 97 px.

Figure 241. ROI Over the Top of the Barrel
Set the threshold.
a) Expand the Threshold parameters.
b) Set the Threshold Type to Edge Strength.
c¢) Expand Edge Strength and set it to 21.
d) Select Dark to Bright from the Edge Polarity list.
The tool finds the lower edge of the barrel.
Add a Measure tool.
a) Expand Measure From... and select Edge0O2 from the Tool list.
b) Expand Measure To... and select EdgeO1 from the Tool list.

Figure 242. Measure Tool
Set the Test parameters to set the pass/fail criteria.

a) On the Test tab, select the Distance Y checkbox to enable the test parameter.
b) Move the sliders slightly above and below the green line to allow for very slight variations in the distance.

ﬁ NOTE: The green bar indicates the current distance and the light gray background indicates the distance
over time.

Click IE to show all ROIs at the same time.

Figure 243. All Tools Shown
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10. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.

Figure 244. Good Part Figure 245. Bad Part—Plunger Too High

&

9.3 L Logic Tool

Use the Logic tool to combine or convert tool results, or to drive discrete outputs from tool results.

The Logic tool uses Boolean logic to combine or convert tool results. The logic output can be used to pass or fail the
inspection or to drive a discrete output. The results of the Logic tool's analysis are displayed in Tools & Results and All
Results.

The inputs to the Logic tool are called operands. The camera tool, vision tools, or analysis tools can be operands if they are
added to the current inspection. The operation is the logical expression used on the operands. AND, OR, and XOR logic are
available.

AND

A true output results if all inputs are true.
OR

A true output results if one or more of the inputs are true.
XOR

A true output results if one, and only one, of the inputs is true.

Example uses:
= Gather results from the camera tool, vision tools, or analysis tools
= Establish parameters for desired inspection results
= Tie multiple results together with logic options
* Include results in the overall Pass/Fail criteria
= Activate a discrete output based on the inspection results
= Part sorting applications

9.3.1 Logic Tool: Input Parameters

Use the Input parameters to configure how the tool analyzes an image.

#® Operator

Operands
tput

Inspection Pass/Fail

Figure 246. Logic Tool—Input Parameters
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Operator

Select the type of logical expression used for the Logic tool operator.

Operator AMD ( All) W

Summary

AND(True, True, True)=True

Figure 247. Operator

Operator Summary/Examples Description

AND (All) AND(True, True, True)=True A true output results if all inputs are true.
AND(True, False, True)=False

OR (Any) OR(True, True, True)=True A true output results if one or more of the inputs are true.
OR(True, False, True)=True

XOR (Only one) XOR(True, True, True)=False A true output results if one, and only one, of the inputs is

true.
XOR(True, False, True)=False

Operands
Choose the variables from the tools found in the inspection. The current tool result displays in the Result column.

(2 Operands

Tool Result
Camera0l True

AverageGrav0l True
Match01 True

Figure 248. Operands

The desired Operands must be listed before the Logic Tool in the Tools and Results pane so that they can be used by the
Logic Tool. Each Operand must have its Test criteria enabled for the Logic tool to use it.

Discrete Output

Select whether the Logic tool activates one of the five programable 1/0 and what the active condition is.

Discrete Output

/o # 5. General Qutput W

Active Condition Active When True w

Figure 249. Discrete Output—Output Active

1/0 #
Select the desired General Output 1/0 number.

To select and use 1/0 1-5 in the Logic tool Discrete Output parameter, at least one 1/0 must be configured as

General Output in the system settings. Click System Settings > Discrete 1/0 and select General Output from
the Function list for the desired 1/0.

Active Condition

Select when the output is active—either when the result is True or when the result is False.
Available when an 1/0 # is selected.
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Inspection Pass/Fail

Select the Contribute to Inspection Pass/Fail check box (default) if the tool will influence the Pass/Fail status of the
inspection.

(= Inspection Pass/Fail

Contribute To Inspection Pass/Fail

Figure 250. Inspection Pass/Fail

The Pass/Fail contribution influences the following:
= Discrete output Pass
= Discrete output Fail
* Pass/Fail results counter
e Pass (Green) and Fail (red) LEDs on the Sensor

Select this checkbox if the overall Pass/Fail status of the inspection is dependent on the current tool.

9.3.2 Logic Tool: Test Parameters

Use the Test parameters to configure the pass/fail conditions for the tool. Select the parameter checkbox to enable it.

Logic Output
The Boolean result for the Logic tool operation.

Inputs

M Logic Output

Result: True

@ True @ False

Figure 251. Logic Tool—Test Parameters

9.3.3 Logic Tool: Results
Tools & Results and All Results list information from the current and previous inspections.
A red box around a tool indicates that the tool failed. Status provides information about the specific failure.

All Results displays the Result, Time, Pass Count, and Fail Count information at a glance. Expand the inspection tool to
see specific results for that tool.

Logic Output
The Boolean result for the Logic tool operation.
Execution Time
The execution time, in milliseconds, for the currently selected tool in the current inspection.

Expand Execution Time to see the historical minimum and maximum execution times up to this point for the
selected tool.

Use the reset button in the Inspection Summary to reset these historical values.
Status

Status and error messages display as appropriate.

9.3.4 Using the Logic Tool

Follow these steps for an example inspection that uses the Logic tool.

This example uses two Match tools and two Logic tools. The Match tools are taught independently. Each Match tool
determines the presence or absence of a different logo on different size boxes. The first Logic tool passes the inspection if
either Match tool finds its respective logo. The second Logic tool turns on an output if a specific logo is found. This output
could be used to turn on a light or to send the box to a different line. See Using the Match Tool on page 104 for more
information on using the Match tool.

ﬁ NOTE: This procedure is an example only.
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&

10.

11.

12.

13.
14.

. Add a Match tool to the inspection.

a) Configure MatchO1 to recognize the logo on the small box.

b) Expand Inspection Pass/Fail and remove the checkmark to disable the parameter.
c) On the Test tab, select the Count checkbox to enable the Count test parameter.

d) Expand Count and set it to a minimum of 1 and a maximum of 1.

Figure 252. MatchO1
Add a second Match tool.
a) Configure Match02 to recognize the logo on the large box.
b) Expand Inspection Pass/Fail and remove the checkmark to disable the parameter.
c) On the Test tab, select the Count checkbox to enable the Count test parameter.
d) Expand Count and set it to a minimum of 1 and a maximum of 1.

Figure 253. Match02

Add a Logic tool.

Expand Operator and choose the logical expression to perform. For this example, choose OR (Any).

Expand Operands and select the tools to include in the analysis.
a) Remove the checkmark from CameraO1l to exclude it.
b) Select the MatchO1 and MatchO2 checkboxes to include them.
Leave Inspection Pass/Fail selected (default).
Set the Test parameters to set the pass/fail criteria.
a) On the Test tab, select the Logic Output checkbox.
This option sets whether the Boolean logic is true or false so that the part passes.

b) Select True.
If any box has a logo, the Logic tool and inspection pass.
Add a second Logic tool to the inspection.

Expand Operator and choose the logical expression to perform. For this example, choose AND (Any).

Expand Operands and select the tools to include in the analysis.
a) Remove the checkmark from Camera0O1l1 to exclude it.
b) Select the MatchO1 checkbox to include it.
Set the Discrete 1/0.
a) Click System Settings > Discrete 1/0.
b) Select General Output as the Function for one 1/0. This example uses 1/0 5.
Set the Discrete Output parameter for the Logic tool.
a) Expand Discrete Output.
b) Select the desired 1/0 from the 1/0 # list. In this example, select 5. General Output.
c) Leave the Active Condition as Active when True (default).
Expand Inspection Pass/Fail and remove the checkmark to disable the parameter.
Set the Test parameters to set the pass/fail criteria.
a) On the Test tab, select the Logic Output checkbox.
This option sets whether the Boolean logic is true or false so that the part passes.

b) Select True.
The small box must have the logo to create the general output.
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15. Expand the 1I/0 Summary so that you can see the results.

Figure 255. I/0 Summary—Large Box Passes with no Output
16. Test a complete range of good and bad samples to make sure that the sensor accepts good parts and rejects bad parts.
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10 Emulators

Use Emulators on the /ﬁ‘ Home screen to connect to the emulator.

Imuage Lostation

Figure 256. Emulators

Click ‘ to connect to the desired emulator. This tab also displays the Image location on the computer, as well as the
emulator version information.

Click - under Image Location to change the directory for the reference images. The default directory for images is C: >
Users > Public > Documents > Banner Vision Manager > VE Series > VE xXMP > Images. Both 8-bit monochrome
bitmap (BMP) images and inspection logs are supported. Bitmap images should be the same resolution as the VE camera.
If inspection logs are placed in the Images directory, the emulator automatically extracts the image out of the inspection
log and uses it to run the currently loaded inspection.

The Emulators tab includes all available features and all tools function the same as they do when running on a sensor. On
the emulator, execution time is not calculated.

10.1 Backup or Restore the Emulator

Emulator settings and inspections can be backed up and restored.

The backup file is saved to the location of your choice.

1. From the /ﬁ* Home screen, click Emulators.
2. Make sure that no sensors or emulators are connected to the Vision Manager software.
el
3 Click &, then click Backup.
4. Follow the prompts to save a backup file.
A message displays saying that the backup was successful.
5.

el
To restore the sensor data, click &, then click Restore.
6. Follow the prompts to restore the sensor data. A sensor backup file can be used to restore the emulator.

ﬁ NOTE: This process can take several minutes.

A message displays saying that the restore was successful.
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11 Sensor Display

The LCD display on the top of the sensor provides access to view or change several settings without using Vision Manager.
The display provides limited programming options:

« ETHER—Ethernet settings

« PCHANGE—Product change

« 10—Input/Output settings

= IMAGE—Image settings

= INFO—Sensor information

* SYSERROR—System errors, if present

= DISPLAY—Display settings

 REBOOT—Reboot

Access the sensor menu by pressing Enter /] from the Home Screen.

11.1 Sensor Display Interface

Use the sensor buttons to configure several sensor settings and to access sensor information.

Down and Up Buttons

Press Down and Up to:
= Navigate the menu systems
= Change programming settings

When navigating the menu systems, the menu items loop.

Enter Button

Press Enter to:
< Access the Sensor Menu
= Access the submenus
= Save changes

In the Sensor Menu, a check mark " in the lower right corner of the display indicates that pressing Enter
accesses a submenu.

Escape Button

Press Escape to:
< Leave the current menu and return to the parent menu
= Leave the current menu and return to the Home Screen from any menu

L Important: Pressing Escape discards any unsaved changes.
i

In the Sensor Menu, a return arrow - in the upper left corner of the display indicates that pressing Escape
returns to the parent menu.

Press and hold Escape for 2 seconds to return to the Home Screen from any menu.

11.2 Locking and Unlocking the Sensor

Use the lock and unlock feature to prevent unauthorized or accidental programming changes.

A lock symbol ﬁ displays in the upper left corner of the display to indicate when the sensor is locked. When locked, the
menus are available to view settings, but the values cannot be changed.

To lock or unlock the sensor using the buttons, press and hold Down and Escape e simultaneously until the lock
symbol displays.
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11.3 Sensor Menu

Top Menu
(]~ ]

Ethernet Menu

H Enter
el v ETHER / STATUS &~
Screen Top Menu [SPEED |
é P ]
2
:
M
Enter Shortcuts Menu wxseo T ST
[ 100HD |
TRIGGER v Yes y
Product Change by Slot No. oo
( 7

2

Select Menu Item
or
Press to Save Setting

€

Go Back to Parent Menu

Bit Representation of
Input/Output States

View Current

or
Press and Hold to Go Back Focus No.

to Home Screen

.

Sensor Info
(read-only)

Sub Menus

20
OUTPUT

INPUT

TRIGGER v Yes

E

INFO

y

System Error

SYSERR

y

Display Settings
DISPLAY

y

Reboot Device

MODEL
FW VER
BOOT
| __HOUR |
SERIAL

CLEAR v Yes

SLEEP

Yes

!

J

Return to Top

Figure 257. Menu Map
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11.4 Ethernet Menu (ETHER)

Use this menu to view or change network connection information.

STATUS

LINK—View the connection status (UP or NONE). UP indicates that an Ethernet link as been established. NONE
indicates that a link has not been established.

SPEED—View the speed (100HD/100FD/1000FD).
1P

View or change the IP address of the sensor.
SUBNET

View or change the subnet address of the sensor.
GATEWAY

View or change the gateway address of the sensor.
MAC

View the MAC address of the sensor.
MAX SPEED

Set the speed to 100HD, 100FD, or 1000FD. The default speed is 100 full duplex.

m NOTE: To use 1000 full duplex, all supporting network hardware must fully support 1000 Mb
Ethernet or poor communication throughput could occur.

11.5 Product Change Menu (PCHANGE)

Use this menu to view or change the inspection by slot number.

11.6 Input/Output Menu (10)

Use this menu to view 1/0 information.
OUTPUT
A Bit representation of the output states.
INPUT
A Bit representation of the input states.

PSELECT
The slot number represented by selected bits and a Bit representation of the Product Select input pins.

11.7 Image Menu (IMAGE)

Use this menu to view focus and trigger information.
FOCUS#
View the current focus number.

TRIGGER
Select Yes to trigger the sensor.

11.8 Information Menu (INFO)

Use this menu to view sensor information.

NAME

View the device name.
MODEL

View the model number.

www.bannerengineering.com - Tel: 763.544.3164 133



VE Series Smart Camera

FW VER
View the firmware version.
BOOT
View the boot humber.
HOUR
View the hour count.
SERIAL
View the sensor serial number.

11.9 System Error Menu (SYSERR)

Use this menu to view or clear system errors, when present.

VIEW
View the latest system error, when present.
CLEAR

Select Yes to clear a system error state. Select No to return to the previous menu without clearing the error.
Clearing the system error state does not remove the system error from the system log.

11.10 Display Menu (DISPLAY)

Use this menu to change the display orientation and sleep mode settings.

VIEW

View or change the display orientation of the sensor. For applications where the sensor must be mounted so that
the display is not right-reading, invert the display for readability.

< Normal—The display is right-reading

< Invert—The display is inverted. The down and up buttons do not change when the display is inverted.

SLEEP

View or change when the display is put to sleep.

< Disabled

e 1min—1 minute

e 5min—5 minutes (default)

e 15min—15 minutes

e 60mMin—60 minutes

11.11 Reboot Menu (REBOOT)

Use this menu to reboot the sensor. The sensor retains the current settings after the reboot.

Select Yes to reboot the sensor. Select No to return to the Reboot option without rebooting the sensor.
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12 Communications Guide

12.1 Communication Summary

The VE Series camera communicates with other devices via Ethernet.

To establish an Ethernet connection to the sensor, the external device must be configured with the correct IP address and
support a communication protocol supported by the sensor.

12.1.1 Communication Channels
The VE Series camera supports up to two communications channels.

To access the channels, go to System Settings > Communications.
« Industrial Ethernet—A bi-directional communication channel that allows the user to control the sensor and access
sensor results using Ethernet/IP, Modbus/TCP, PROFINET®, or PCCC protocol

= Image Export—Used to export inspection images to a remote device

12.1.2 Industrial Ethernet

The VE Series camera can be controlled or monitored over Industrial Ethernet using Ethernet/IP, Modbus/TCP,
PROFINET®, or PCCC protocols.

Use this document to set up the VE Series camera in the desired configuration and to provide information needed to
connect to the master device (PLC, HMI, etc.).

Navigate: System Settings > Communications > Industrial Protocols.

12.1.3 Image Export
Image export is a proprietary TCP/IP protocol that is supported only on Ethernet ports.
Navigate: System Settings > Communications > Image Export.

Inspection images match the resolution of the camera and are 8-bits per pixel grayscale images in Windows BMP format
that represent all of the data in a full Field of View (FOV).

Each exported image is composed of a header (64 bytes) followed by the image data; see the following tables. All 16- and
32- bit numeric entries are little endian.

Table 5: Header Information

Byte Offset Field Size in Data Type Description
Bytes
0-15 Header Prefix 16 char "VE IMAGE"
16-19 Header Version 4 Uint32 2
20-23 Image Size 4 UlInt32 Number of bytes; see the table below
24-27 Image Frame Number 4 Ulnt32 Most recently snapped image frame number
28-29 Image Width 2 Uintl6 Based on camera resolution
30-31 Image Height 2 uUintl6 Based on camera resolution
32-33 Image Format 2 uintl6 0: Bitmap
34-63 Reserved 32 byte Reserved for future use
Field of View (FOV) Image Size (bytes)®
1600 x 1200 1,921,078
1280 x 1024 1,311,798
752 x 480 362,038
320 x 240 (iVu Plus only) 77,878

6 windows BMP image. Image size is not fixed for JPEG images (if supported).
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During the image export operation the sensor's output channels might become full. This can occur if the sensor is
producing export data (images) faster than the data can be exported from the device (due to bandwidth limitations) or
faster than the client is reading the channel export data.

The Hold READY setting affects how the sensor behaves in this situation.

* Select the Hold READY checkbox to ensure that all images are exported. In this case, the READY signal will
remain inactive (sensor is busy) until the new image has been added to the channel for export. Triggers might be
missed during this time.

* Clear the Hold READY checkbox to cause the sensor to discard the new image if the channel is full and activate
the READY signal immediately after the current inspection is complete. In this case, the discarded images will not
be exported.

Banner Image Export Sample Program

The VE Series camera has an Image Export sample application that provides a way to save exported images. In a
production environment, you will need to write your own application to process exported images, for example to display
them on an HMI or to save them to disk.

The Banner Image Export Sample Program installs automatically when the Vision Manager software is installed. The source
code to write your own application is located at C:\Users\Public\Documents\Banner Vision Manager\Sample Programs
\Source\lmage Export.

e albis

Eovmted [ =
T Sretenm e P

Figure 258. Image Export Sample Application

12.2 Enabling Communications

12.2.1 Setting Up Ethernet Communications

Configure the PC to communicate with the sensor using the following instructions.

12.2.2 Windows 7

1. Click the Start button, then on the Start menu, click Control Panel.

2. In Control Panel, click Network and Internet, then click Network and Sharing Center, and then click
Change adapter settings.

3. Right-click on the connection that you want to change, then click Properties.

If you are prompted for an administrator password or confirmation, enter the password or provide confirmation.
4. In the connection properties, click Internet Protocol Version 4 (TCP/I1Pv4), and then click Properties.
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5. In Internet Protocol (TCP/1Pv4) Properties, select Use the following IP address.
6. Make sure that the IP address is 192.168.0.2, and the subnet mask is 255.255.255.0.
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12.2.3 Communications Channel Ports

The following is the default Ethernet port setting for the communication channels: Image Export—32200.
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13 Industrial Ethernet Overview

13.1 Industrial Ethernet Setup

13.1.1 Set the Industrial Ethernet Protocol (EtherNet/IP, PROFINET®,
Modbus/TCP, PCCC)

The Industrial Ethernet communication channel is disabled by default.

To enable this channel, use the following instructions:

1 From the Eb System Settings screen, click Communications, then click Industrial Protocols.

2. Select the desired protocol from the list.

= Disabled (default)
= EtherNet/IP
e PROFINET®
= Modbus/TCP
- PCCC
Only one type of connection can be established at a time.
3. Select the desired 32 Bit Format from the list.
32 bit Format determines how 32 bit integers and floating point values are stored in sequential 16 bit registers (words)
—Ileast significant word first (LSW-MSW) or most significant word first (MSW-LSW).

Word Value Word Value
0 LSW 0 MSW
OR
1 MSW 1 LSW

NOTE: To configure the tool-specific results, see:
= Tool-Specific Results: EtherNet/IP on page 144
ﬁ = Tool-Specific Results: Modbus/TCP on page 165
* Tool-Specific Results: PCCC on page 174
= Tool-Specific Results: PROFINET on page 183

13.1.2 Set the Trigger Mode
Trigger the sensor using either the hardware trigger or through the Industrial Ethernet.

To only accept triggers generated through the Industrial Ethernet communication channel, set the trigger to Industrial
Ethernet.

ﬁ NOTE: An Industrial Protocol must be enabled from System Settings > Communications > Industrial
Protocols before setting the trigger to Industrial Ethernet.

On the Q\ Sensor screen, click the Camera tool.

The Inputs tab displays.

2. On the Inputs tab, expand Trigger.

3. Select Industrial Ethernet from the Trigger Mode list.

13.2 Supported Functions

The VE Series camera is controlled over an Industrial Ethernet connection using the input and output data it makes
available over the protocol.

The following are examples of sensor functions that can be performed using input and output values:
= Product change
= Remote teach
= Sensor trigger
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Read output indicators (pass/fail/ready/error)
Read counters (pass, fail, error code, missed trigger, frame count, inspection time)

13.2.1 Sensor Input Values

The VE Series camera operation can be controlled through input bits.

Table 6: Input Bits
The following commands can be executed only using bits.

Input Coil Bit Command Description
0 Product Change Execute a product change (the inspection number specified in the
"Product Change Number" 32-bit integer register)
1 Teach Latch Latch a teach bit; the Teach is executed on the next trigger
2 Trigger Causes the system to trigger an inspection if ready

13.2.2 Sensor Output Values

The following information can be obtained using output values:

ACK bits (acknowledgement bits) for input commands, including error codes

System indicators (Ready, Pass/Fail, Output signals, Execution Error, etc.)

Inspection History (lteration Count, Pass Count, Fail Count, etc.)

Sensor Pass/Fail Bits (Indications of whether each tool in the inspection passed or failed, individually)

See the section on protocols for more information.

For each of the input bits there is a corresponding ACK bit. The vision sensor sets the ACK bit when the corresponding
action is complete. Input bits cause actions to occur on the low-to-high transition of that bit.

i Important: You must clear the input bit after the corresponding ACK bit has been observed to be high.

As an example, to use the Trigger ACK bit, the programming steps for triggering an inspection are:

1.

2.
3.
4

Wait for ready.

Set Trigger input bit to 1.

Wait for Trigger ACK to go to 1.
Set Trigger input bit to O.

13.3 EtherNet/IP

The VE Series camera is controlled via EtherNet/IP using assembly objects. From the point of view of a PLC, there are
three input assemblies and two output assemblies.

The Originator of the EtherNet/IP connection is the PLC. The Target of the EtherNet/IP connection is the VE Series camera.
The direction of communication can be described as T > O or O > T (sometimes also shown as T20 or O2T).

The following rules apply for the use of input bit commands:

Only one VE Series camera input bit can be set at a time

Corresponding ACK bits are set high only on completion of the command (if the VE input bit is still high)
Corresponding ACK bits are cleared when the VE input bit is cleared

When multiple VE input bits are set simultaneously, the Execution Error input bit is set and an Error Code value is
reported in the Error Code register

The Execution Error VE output bit is cleared when all ACK bits are cleared, or a new valid command is received
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Write 0 to Input Bits
Register

.

Make sure camera is ready — bit 0 is
set to 1 in Output Bits Register

.

Execute Trigger: set bit 2 of the Input
Bits Register to 1

"

No
Is Trigger ACK (bit 2 in
Input Bits ACK Register)
setto 1?7

Yes

v

Is Execution Error (Output
Bits Register bit 15) set to 1?

No

v

Trigger Successful. Read values as
required

Trigger
RPI 0 1 X X +Y X +Y+Z
Trigger
Ready
TriggerACK
Set Set
Trigger =1 Trigger =0
Readyv er:ify1 : TriggerACK = ‘1" Readyvezfy1 :
TriggerACK =0 Read Results TriggerACK = 0

Yes —pp|

Read error code. Correct
the error condition

@D

Figure 259. Trigger—Modbus/TCP, EtherNet/IP, PCCC

140

Figure 260. Trigger Timing Diagram

X, Y, Z: Represent snapshot in time
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Teach Latch

Write 0 to Input Bits

RPI 0 1 X X+Y X+Y+Z

Register Teach
i Latch
Make sure camera is ready — bit 0 is Ready

set to 1 in Output Bits Register

i Teach

Latch ACK
Execute Teach Latch: set bit 1 of the
Input Bits Register to 1

\ 1\

Set Set
TeachLatch =1 TeachLatch =0
J J

Is Teach Latch (bit 1 in ety TeachLatch ACK
Input Bits ACK Register) Ready =1 iy
setto 1? TeachLatch ACK = 0 Teach wil
execute on next

Verify :
Ready =1

TeachLatchACK

trigger

Yes Figure 262. Teach Latch Timing Diagram

X, Y, Z: Represent snapshot in time

Is Execution E Output
s Execution Error (Outpu Yes ' Read error code. Correct

Bits Register bit 15) set to 1? the error condition

No

v

Teach Latch successful. The next
valid trigger teaches camera the new
condition. After that trigger, examine
bit 1 in the Output Bits Register. If it

is set to 1, Teach was executed
successfully. If it is set to 0, Teach
was unsuccessful.

@D

Figure 261. TEACH—Modbus/TCP, EtherNet/IP, PCCC
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Product Change

RPI 0 1 X X+Y  X+Y+Z
Write 0 to Input Bits
Register
i Product
Change

Write desired program number (as a
32-bit integer) into the Product

Ch Number locati
ange lI er location Ready
Make sure Camera is Ready - bit 0 Product
is set to 1 in Output Bits Register Change
ACK
i Set D Set R
Execute Product Change: set bit 0 of Pmdmfhfnge Pmd“c‘f%ange
the Input Bits Register to 1 - -
Verify ProductChange Verify :
Ready =1 ACK =*1" Ready =1
Is Product Change ACK ProductChange New inspection ProductChange
(bit 0 in Input Bits ACK ACK =0 is loaded ACK =0

Reglster ) setto 1?

Yes
X, Y, Z: Represent snapshot in time
Figure 264. Product Change Timing Diagram
Is Execution Error (Output Yes — Read error code. Correct
Bits Register bit 15) set to 1? the error condition
No

v

Product change successful

(o

Figure 263. Product Change—Modbus/TCP, EtherNet/IP, PCCC

13.3.1 Inputs to the Sensor (Outputs from the PLC)

Data transfer direction: Originator (PLC) to Target (VE). Assembly Instance 112 (0x70) is a small group of registers used
for basic control of the VE Series camera.

WORD # WORD NAME DATA TYPE
(o] Input Bits Register (see Input and Output Bits on page 144) 16-bit integer
1-2 Product Change Number 32-bit integer
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WORD # WORD NAME DATA TYPE

3-5 reserved 16-bit integer

13.3.2 Outputs from the Sensor (Inputs to the PLC)

PLC Assembly Instance 100 (0=64) - 30 Registers (Sensor Outputs/PLC Inputs) T> O

Data transfer direction: Target (VE) to Originator (PLC). Assembly Instance 100 (0x64) is a small block of registers
providing basic inspection results and 13 user-configurable registers for tool-specific results from the VE Series camera.

WORD # RESULT DATA TYPE
o] Input Bits ACK Register (see Input and Output Bits on page 144) 16-bit integer
1 Output Bits Register (see Input and Output Bits on page 144) 16-bit integer
2-3 Error Code 32-bit integer
4-5 Inspection Number 32-bit integer
6-7 Frame Count 32-bit integer
8-9 Pass Count 32-bit integer
10-11 Fail Count 32-bit integer
12-13 Missed Triggers 32-bit integer
14-15 Current Inspection Time 32-bit float
16 Sensor Pass/Fail Bits (see Sensor Pass/Fail Bits on page 144) 16-bit integer
17-29 User-defined (see Tool-Specific Results: EtherNet/IP on page 144) Selection dependent

PLC Assembly Instance 101 (0x65) - 240 Registers (Sensor Outputs/PLC Inputs) T > O

Data transfer direction: Target (VE) to Originator (PLC). Assembly Instance 101 (0x65) is a large block of registers that
provides both basic inspection results and 223 user-configurable registers for tool-specific results.

WORD # WORD NAME DATA TYPE
0 Input Bits ACK Register (see Input and Output Bits on page 144) 16-bit integer
1 Output Bits Register (see Input and Output Bits on page 144) 16-bit integer
2-3 Error Code 32-bit integer
4-5 Inspection Number 32-bit integer
6-7 Frame Count 32-bit integer
8-9 Pass Count 32-bit integer
10-11 Fail Count 32-bit integer
12-13 Missed Triggers 32-bit integer
14-15 Current Inspection Time 32-bit float
16 Sensor Pass/Fail Bits (see Sensor Pass/Fail Bits on page 144) 16-bit integer
17-239 User-defined (see Tool-Specific Results: EtherNet/IP on page 144) Selection dependent

PLC Assembly Instance 102 (0=<66) - 60 Registers (Sensor Outputs/PLC Inputs) T> O

Data transfer direction: Target (VE) to Originator (PLC). Assembly Instance 102 (0x66) is a large block of registers that
provides both basic inspection results and 43 user-configurable registers for tool-specific results.

WORD # WORD NAME DATA TYPE

0 Input Bits ACK Register (see Input and Output Bits on page 144) 16-bit integer
1 Output Bits Register (see Input and Output Bits on page 144) 16-bit integer
2-3 Error Code 32-bit integer
4-5 Inspection Number 32-bit integer
6-7 Frame Count 32-bit integer
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WORD # WORD NAME DATA TYPE

8-9 Pass Count 32-bit integer
10-11 Fail Count 32-bit integer
12-13 Missed Triggers 32-bit integer
14-15 Current Inspection Time 32-bit float

16 Sensor Pass/Fail Bits (see Sensor Pass/Fail Bits on page 144) 16-bit integer
17-59 User-defined (see Tool-Specific Results: EtherNet/IP on page 144) Selection dependent

13.3.3 Input and Output Bits

Table 7: Input Bits Register (Command Bits)

Bit Position
15 14 13 12 11 10 9 8 7 6 S 4 3 2 1 o
: Teach Product
reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved Trigger Latch Change
Table 8: Input Bits ACK Register (ACK Bits)
Bit Position
15 14 13 12 11 10 9 8 7 6 5 4 S 2 1 o
Trigger Teach Product
reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved 99 Change
ACK Latch ACK ACK
Table 9: Output Bits Register (Sensor Status Bits)
Bit Position
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o
Execution System Teach M[ssed reserved reserved Output 5 Output 4 Output 3 Output 2 Output 1 reserved Ready reserved Pass/Fail Ready
Error Error Error Trigger Latch
For the sensor pass/fail bits, pass = 1 and fail = 0.
Table 10: Sensor Pass/Fail Bits
Bit Position
15 14 13 12 11 10 9 8 7 6 5] 4 3 2 i (o}
Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Camera
Tool 15 Tool 14 Tool 13 Tool 12 Tool 11 Tool 10 Tool 9 Tool 8 Tool 7 Tool 6 Tool 5 Tool 4 Tool 3 Tool 2 Tool 1 Tool
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail

13.3.5 Tool-Specific Results: EtherNet/IP
Configure the VE to output user-defined, tool-specific results to the PLC using a custom map.

Each assembly instance includes system-defined and user-defined results in the map. To set the user-defined, tool-specific
results in the custom map, navigate: System Settings > Communications > Industrial Protocols.
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Figure 265. Industrial Protocols Tab—EtherNet/IP

The results are configurable only for the current inspection. However, all user-defined results in the custom map are shown
on the Industrial Protocols tab whether or not they are included in the current inspection. To make changes to a different
inspection, switch to the desired inspection and then make changes to the custom map. Updating the map does not
disconnect the sensor from the PLC.

To configure the map:

1. Click to add a new line to the map.
2. Set the Word/Register/Byte, Tool Name, and Result. See the following descriptions for more information.
3. Click Apply Changes to send the current map to the camera.

[f'—d
Important: Click Apply Changes or all user-defined data is lost when you click away from the Industrial
Protocols tab.

4. Click B to print and save a PDF of the current map. The PDF includes all data, whether system-defined or user-
defined.

3
5. To return the map to the default settings, click [Il. All user-defined output data is deleted.

Column descriptions:
WORD #
The data location.
Inspection Slot #

Shows whether this tool result applies to the current inspection only (inspection number) or to any inspection
(ANY) that includes the selected tool.

An Inspection Slot # of ANY means that if an inspection includes a tool with the exact name (for example,
AverageGray01), the results are output. If an inspection does not have a tool with the exact name (for example
AverageGrayAssemblyLine01), no results are output for that tool and that inspection.

Tool Type
Displays a graphic that represents the type of tool selected in the Tool Name column.
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Tool Name

Select the desired Tool Name from the list. The list includes the tools available in the current inspection only.
Select a different inspection from the inspection list, if necessary.

Result

The information to output.
Data Type

The type of information to output.
Actions

-
click [ to delete a result. You cannot delete system-defined results that contain the ﬁ symbol.

13.3.6 Configuration Assembly Object

The VE Series camera EIP implementation does not support an assembly object configuration instance. However, one is
required for creation of implicit Class 1 connections on a ControlLogix family PLC. Therefore, a configuration instance is
defined as instance number 128 (0%x80). Its size is zero.

13.3.7 Data Formats

The VE Series camera EIP implementation supports 32-bit Integers in LSW_MSW data format (default) or MSW_LSW data
format. The LSW_MSW data format is such that the least significant word is stored first, then the most significant word.
This format is used for Allen-Bradley ControlLogix PLCs.

The string format is compatible with the Allen-Bradley ControlLogix built-in string data type. This format is a 32 bit (DINT)
length followed by character bytes (SINT). This results in the following string format as viewed from the VE Series camera:

0 1 2 3 4
Word Length
Length LSW MSW byte 1 byte O byte 3 byte 2 byte 5 byte 4

13.3.8 Minimum Requested Packet Inverval (RPI) Value

The VE Series camera can operate with input and output Requested Packet Intervals (RPIs) as low as 50 milliseconds. The
device may not operate reliably if a lower RPI value is selected.

13.3.9 VE Series Smart Camera EDS File Installation in ControlLogix Software

Use the EDS Hardware Installation Tool to register the Electronic Data Sheet (EDS) file.

1. On the Tools menu, click ESD Hardware Installation Tool.
The Rockwell Automations's ESD Wizard dialog displays.

i Logix Diesigres - Test in Vision Test ACD [T756-071 2411)° T s e

Fle Edt View Search Logic Commumestions |Tosk | Wandow Help

2. Click Next.

146

& E i - Diptinng. E’h 4 E )
= Hecunty L]
ol 1. I RUN _I_ B ) Documentstion Languepe. e’ v |
Ho Forces b ":'E'l 1
i Edits a B T g It :
: 7 Export .
[ Controller Urganizwe 8 EDS Hardwwar Inatallstson Tl
&) Comtroller Tags ¥
1 Covtielier Frul Hirbe Motion o v Fow MTsa
Pirwar-ip ¥ Custosm Tools 20 | Vo
| Tasks
8 WanTask H CoptoiFLASH

B MsieProgesm
A Paveeneners and Locsd Tags
Ih hlginF outrs

s e ol B msram

Figure 266. Tools—ESD Hardware Installation Tool
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3. Select the Register an EDS file(s) option.

Rockwell Automation’s EDS Wizard ot |

m
VWhat task do you want 1o complete 7

Eh (% Fmgster an EDS fie(s).
This option will add a devicels) to our database

" Ungister o device,
This option will remove & devics that has besn registerad by an EDS file from
our dalabase.

™ Creste an EDS fil
This cption crestes & rew EDIS fils that sbows our softwars to recognize your

@i

| < Black N = Cancel I

Figure 267. Rockwell Automations's ESD Wizard—Options
4. Browse to locate the EDS file and click Next.

If Vision Manager is installed on the computer, a copy of the EDS file is available at C: > Users > Public >
Documents > Banner Vision Manager > VE Series > Industrial Protocols > EthernetlP.

Rockwell Automation’s EDS Wizard | 28 .|

Registration
Electronic Diata Sheet file(s) will be added to your system for use in Roclowell
Automation applications.

% Register a single file
" Register a directory of EDS files [T Look in subfolders
Named:

|F:\Banner_‘u"E_5eries_1_ﬂ_ﬂ12ﬂ2ﬂ16.ed5 Browse.... |

* If there is an icon file (ico) with the same name as the file(s) you are registering
then this image will be associated with the device.

To perform an installation test on the file(s), click MNext

« Back Next = Cancel

Figure 268. Select File to Register
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5. Click Next to register the tested file.

EDS File Installation Test Results
This test evaluates each EDS file for emors in the EDS file. This test does not
guarantee EDS file validity.

EHEI Installation Test Results

Figure 269. Register the Tested File

6. Click Next when you see the icon associated with the EDS file.

148

Rockwell Automation's EDS Wizar

Change Graphic Image
You can change the graphic image that is associated with a device.

Product Types

4”}13”98 e E Vendor Specific Type
Q Banner VE Series

Figure 270. Rockwell Automations's ESD Wizard
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VE Series Smart Camera

Rockwell Automation's EDS Wizard

Final Task Summary
This is a review of the task you wart to complete.

You would like to register the following device.
Banner VE Series

< Back

MNext

Cancel

Figure 271. Register the EDS File
8. Click Finish to close the EDS Wizard window.
9. Right-click on the PLC's Ethernet adapter and select New Module...

¥ Logical Model
B4 10 Configuration
= 1755 Backplane, 1756-44
#3 10] 1756-L71 Test
= B 111 1756-ENBT/A Ethemet

2 BT e

B Paste

Discover Modules

Cerl+Y

Figure 272. New Module
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10. Locate VE Series camera from the catalog and click Create.

Select Module T
Catsing | Maduie Disnevery | Faveries |

Erer Soarchr Fant for Mghie Tipe.. Chows Filiees
Serntex BI00 14 Pt Marusged Smtch Ml B iy Commuracation
Strator BO00 18 Pori Managed Swich Aer-Bradey (Commurscaton
Strons 5000 2 Port Marages Swich Flen Brodey Commurication
Siraten RO 5 Perl Maruged Smdch Bl F ey Commuricaion
Seraton G300 G Pt Liyer 3 Mansged Swich  Alan-Braday Commurscation
e 8200 10 Port Layer 3 Mareged Jwich  AlonrBrodey Commurication
Sl BI00 14 Perl Layer 3 Morwaged Sadch  AlorBimdey Cemmuricalion
Siratex Q300 18P Liysr 3 Maruigpeed Smtich  Mder-Brmchiy Commuricaton

AT of 418 Madule Types Found

U [ Chost o Crests

Figure 273. Select Module Type
11.Enter a name, description (optional), and IP address for the VE Series camera.

Figure 274. New Module
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12.Click Change in the Module Definition field.

- P T
i Module Definition =5

Revision: 42t 3
Electronic Keying: [Compatible Module -
Connections:

Name Size Tag Suffic

Small Azsemblies Input: 60 VE:N

- SINT 1
Output: 12 VE:O1

emb
WMedium Assemblies
(1 Large Assemblies F

[ ok | [ Cancel | [ Hep |

Figure 275. Module Definition
13. Select the desired connection in the Module Definition window. Each of the items in the Name list represents a fixed
grouping of input and output assembly instances:

Small Assemblies e O>T PLC Input/Sensor Output Assembly 112 (0x70)
e T>0 PLC Output/Sensor Input Assembly 100 (0%x64)

14.Select INT as the data type.

e
° Module Definition [
Electronic Keying: [Compatible Module -
Connections:
Name Size Tag Suffc
Input: 60 SINT VEI
Small A Ll - 1
Output: 12 VE:O1
SINT |
L arc C X
N — DINT
REAL I
|
H
[ ok ][ canced | [ Heb |

Figure 276. Module Definition—Data Type
15. Click OK twice and download the program to the PLC.

Ll P L] T e e m ng a8 e

EIE?E Ethernet

Figure 277. Download to the PLC

The connection looks like the one above.
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13.3.10 RSLogix5000 Configuration

To create an implicit Class 1 configuration to the VE Series camera using EIP when using a ControlLogix family PLC,
configure the VE as a “Generic Ethernet Module” under the ENET_MODULE. The following is a sample setup of a Banner
sensor:

1. Add a generic Ethernet module to the PLC's Ethernet card.

File Edit View Search Logic Communications Took Window Help

AFE S rmR oo -85 B
Offline 0. FRUN ' Pait [A8_ETHIP-2\152 168.0 0Backs
o — ——

NoEdis a..ll.'o 4 H il bl 4F 4 {) 40

Power-Up Handler -
-4 Tasks
=58 MainTask
a5 MainProgram
23 Unscheduled Programs
=53 Motion Groups
(53 Ungrouped Aves
3 Add-On Instructions
-3 Data Types
L@ User-Defined
0 C Strings
O Add-0n-Defined
w O Predefined
(g Medule-Defined
3 Trends
=53 VO Configuration
&l Backplane, Compactlog
§9 1768-L32E Test
EE 41 32E Ethemet PO er e
—0 C ctBus Local

abey Lo

Figure 278. Add Ethernet Module

2. Select Module.
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e 2 2 )

Module Description 'endar

Digital
Drives
HMI

- Specialty

[ Finde | | AddFavarie |

By Categary By Yendor Favorites |

|Desc:'i|::tion |Vendor
- 1783-ETAPZF 3 Port Ethernet Tap, 2 Fiber/1 Twisted-Pair Media Allen-Bradle ~
- 1788-EN2DN/A 1788 Ethernet to DeviceMet Linking Device Allen-Bradle
- 1788-ENBT/A 1785 10/100 Mbps Ethernet Bridge, Twisted-Pair Med.. Allen-Bradle
.. 1T88-EWEB/A 1788 10,100 Mbps Ethernet Bridge w/Enhanced Web... Allen-Bradle
- 1794-AENT 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair M... Allen-Bradle
- Drivelogi5730 E... 10,100 Mbps Ethernet Port on DriveloginG730 lﬁ.ller1—BradIE|E|

. ETHERNET-BRIL.. Generic EtherNet/IP CIP Bridge Allen-Bradle
R ETHERNET-MO... Generic Ethernet Module Allen-Bradl

. EtherMet/TP SoftLogix5800 EtherMet/TP Allen-Bradle
- PSSCENA Ethernet Adapter, Twisted-Pair Media Parker Hann

. Strati 8000 26 Port Managed Switch Allen-Bradle 2

Chmmki. DAAN o Allce Mham e

< [l b

] l Add Favarite ]

By Category By Yendor Favarites |

[ Ok ] l Cancel ] ’

Figure 279. Select Module
3. Configure Module Properties.

NOTE: The data type in the Comm Format must be changed to an INT.

See Inputs to the Sensor (Outputs from the PLC) on page 142 and Outputs from the Sensor (Inputs to the PLC) on
page 143 for more information on each specific assembly instance.
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Mew Module ﬂ
Type: ETHERMET-MODULE Generic Ethemet Module
Vendor: Allen-Bradley
Parent: Ethemet
Connection Parameters
Name: VE Seri
=2 Aazembhy ;
| Description:  Banmer Sensor Instance: Size:
Input: 100 30 i
Ot 112 [ , (16+it)
Comm Format: | Data - INT —
l o e - Corfiguration; 128 0 = | (B-bit)
Address / Host Name L= |
! @ IP Address: 192 . 168 . Status [nput:
(1 Host Name: Status Output: |
[¥] Open Module Properties [ oK J ’ Eaniced ] ’ Help ]

Figure 280. PLC Input Assembly (100), PLC Output Assembly (112)

Mew Module ﬂ
Type: ETHERNET-MODULE Generic Ethemet Madule
Vendar: Allen-Bradley
Parent: Ethemet
Connection Parameters
MName: VE Seri
titn Aszembly _
| Description:  Banmer Sensar Instance: Size:
Input: 1M
Output: 13

Comm Format: | Data - INT

Address / Host Name

() Host Name:

@ IP Address: 192 . 168 .

Corfiguration: 128

Statuz lnput:

Status Dutput: |

[¥#] Open Module Properties

o) o |

Help

Figure 281. PLC Input Assembly (101), PLC Output Assembly (113)
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Mew Module E——_ ﬂ

Type: ETHERMET-MODULE Generic Ethemet Module
Vendor: Allen-Bradley
Parent: Ethemet
Connection P, et
Name: WE_Series i amr:ss?:nbh' |
Diescription: EannerSensnr - "?S‘E”CE: 5
Input: 102 60 : {1&-bit)
s Output: 114 80 = (6bi)
Comm Format: | Data - INT - o ]
I A - Corfiguration; 128 0 = (B-bit)
Address / Host Name =
| @ IPAddess: 192 188 . 0 . 1 Statiss Input
(71 Host Mame: Status Output: |
[¥] Open Module Properties [ oK ] ’ Eaniced ] ’ Help ]
b

Figure 282. PLC Input Assembly (102), PLC Output Assembly (114)

% | Module Properties Report: Ethemet (ETHERNET-MODULE 1.1) ==

General | Connection” | Module Info

Requested Packet Interval (RPI): 100.0¢ 2 :i'ns (1.00- 3200.0 ms)
[ Inhibit Module

[] Major Fault On Controller f Connection Fails While in Run Mode

Use Unicast Connection over EtherMet/IP

Module Fault

Status: Offline [_ QK ] [ Cancel ] [ Apphy ] [ Help ]

Figure 283. Select or deselect Unicast Connection as desired

4. If the module configuration was successful, the following information should display:

NOTE: The minimum allowed RPI is 50 ms.

www.bannerengineering.com - Tel: 763.544.3164 155



VE Series Smart Camera

-2z Ethernet
2. WETHERNET-MODULE VE_Series
... f] 1756-ENBT/A Ethernet

Figure 284. Successful Configuration

If the module configuration was not successful, the RSLogix 5000 software will indicate errors similar to the
following:

Eﬁ Ethernet

b &.

.. ] 1756-ENBT/A Ethernet

Figure 285. ERROR: Assembly Instance Number and/or Size Incorrect

EE?E Ethernet

.. 8 1756-ENBT/A Ethernet

Figure 286. ERROR: VE Series camera Not Powered Up or EtherNet Cable Not Attached
5. Locate the memory map setup from Banner module to PLC memory map.
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ﬁ Logix Des.:gner—TesiinTﬁt K erUser BAKOOD.acd [1756 b
File Edit View Search Logic Communications Toeols Window Help

AFH & LB o o - 285 [Fk
Rem Run A2 ™ run Mode | Path: I.P«B_I:—I'HIP-1\132.163.D.33\Bad£plane\D
Mo Forces S = Controller OK ?
" I Energy St oK
No Edits = s
[E 1/ookK
Redundancy b0
%)|| Controller Organizer * 0 X "'@ . o
Controller Tags - Test{controller)
Z | =5 Controller Test - s
2 : Controller Tags Scope: [f0 Test »  Shoy
cl B 3 Controller Fault Handler IName
----- {231 Power-Up Handler THVE Seiesl
[—]---'E]Tasks -'\.r"E_S =
9% MainTask E!—'VE_ 0
-8 MainProgram -

----- (71 Unscheduled Programs
-4 Motion Groups

= f@ma. T

C = Configuration (not used)
| = Inputs to PLC (outputs from the sensor)
O = Outputs from PLC (inputs to the sensor)

Figure 287. Memory Map
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REH & BB o= S | TR (ee—— - @
[ M B f o ? Pa. [ AR_ETHIP-10157 162 11 58" Rackpianatl -|
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Fesundancy 11 aJ
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E - Centrodles Test ' =
- LA Contraller Tags Secgm: [l Tee v Show AlTam . T
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- Tk B | e B ETHERNET,
& Eig"'”“" = VE_Seces D ] [22=1| Dol [T
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5] Ungrouped duss VR S Doiaf7] 8 Daarad INT
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Figure 288. Memory Map Expanded

13.4 Modbus/TCP

The Modbus/TCP protocol provides device information using register and coil banks defined by the slave device. This
section defines the register and coil banks. By specification, Modbus/TCP uses TCP port 502.

The following registers are used to send values back and forth from the vision sensor to the PLC. VE Series camera read-
only output data can be read as Input Registers (30000) using Modbus function code 04 (Read Input Registers). Because
some devices like the Modicon family of PLCs cannot access data using the 30000 range of registers, the same values can
also be seen as Holding Registers (40000) using Modbus function code 03 (Read Holding Registers).

The Input Bits can be set as Coils using Modbus function code 05 (Force Single Coil). The state of the Input ACK Bits and
Status Bits can be read as Inputs (10000) using Modbus function code 02 (Read Input Status).

Modbus Function Codes Supported

01: Read Coil Status

02: Read Input Status

03: Read Holding Registers
04: Read Input Registers
05: Force Single Coil

06: Preset Single Register
07: Read Exception Status
16: Preset Multiple Registers
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Table 11: Input Bits (Coils 00001-00016)

05: Force Single Coil

Register Bit Position WORD Name
00001 0 Product Change
00002 1 Teach Latch
00003 2 Trigger
00004 3 reserved
00005 4 reserved
00006 5 reserved
00007 6 reserved
00008 7 reserved
00009 8 reserved
00010 9 reserved
00011 10 reserved
00012 11 reserved
00013 12 reserved
00014 13 reserved
00015 14 reserved
00016 15 reserved
Table 12: Input ACK Bits (Inputs 10001-10016)
02: Read Input Status
Register Bit Position WORD Name
10001 (0] Product Change ACK
10002 1 Teach Latch ACK
10003 2 Trigger ACK
10004 3 reserved
10005 4 reserved
10006 5 reserved
10007 6 reserved
10008 7 reserved
10009 8 reserved
10010 9 reserved
10011 10 reserved
10012 11 reserved
10013 12 reserved
10014 13 reserved
10015 14 reserved
10016 15 reserved
Table 13: Status Bits (Inputs 10017-10032)
02: Read Input Status
Register Bit Position WORD Name
10017 0 Ready
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02: Read Input Status

Register Bit Position WORD Name
10018 1 Pass/Fail
10019 2 reserved
10020 3 Ready Latch
10021 4 reserved
10022 5 Output 1
10023 6 Output 2
10024 7 Output 3
10025 8 Output 4
10026 9 Output 5
10027 10 reserved
10028 11 reserved
10029 12 Missed Trigger
10030 13 Teach Error
10031 14 System Error
10032 15 Execution Error

The following rules apply for the use of input bit commands:
= Only one VE Series camera input bit can be set at a time
e Corresponding ACK bits are set high only on completion of the command (if the VE input bit is still high)
= Corresponding ACK bits are cleared when the VE input bit is cleared
= When multiple VE input bits are set simultaneously, the Execution Error input bit is set and an Error Code value is
reported in the Error Code register
= The Execution Error VE output bit is cleared when all ACK bits are cleared, or a new valid command is received
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Figure 289. Trigger—Modbus/TCP, EtherNet/IP, PCCC

Figure 290. Trigger Timing Diagram

X, Y, Z: Represent snapshot in time
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Figure 291. TEACH—Modbus/TCP, EtherNet/IP, PCCC
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Figure 293. Product Change—Modbus/TCP, EtherNet/IP, PCCC

13.4.1 Sensor Input Values

Holding Registers (40000) are used by the PLC or HMI to write values to the VE Series camera. To write, use function
codes 6 (Preset Single Register) or 16 (Preset Multiple Registers).

Table 14: VE Input Values (Modbus/TCP Holding Registers)

06: Preset Single Register or 16: Preset Multiple Registers

REG #

WORD NAME DATA TYPE

1

Input Bits (See Input and Output Bits on 16-bit Integer

page 164 and Coils 00001-16)
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06: Preset Single Register or 16: Preset Multiple Registers

REG # WORD NAME DATA TYPE
2-3 Product Change Number 32-bit Integer
4-500 reserved 16-bit Integer

13.4.2 Sensor Output Values

The VE Series camera sends output data to the PLC or HMI via a bank of Input Registers (30000). Some devices, like the
Modicon family of PLCs, cannot access data using the 30000 range of register addresses. For these devices, the VE output
data is also made available as Holding Registers (40000). To access this data, use either function code 04 (Read Input
Registers) or function code 03 (Read Holding Registers).

Table 15: Sensor Output Values (Modbus/TCP Input or Holding Registers)

04: Read Input Registers or 03: Read Holding Registers

Input REG # Holding REG # WORD NAME DATA TYPE

1 1001 Input ACK Bits (see Input and Output Bits on page 16-bit Integer
164, and also Inputs 10001-16)

2 1002 Status Bits (see Input and Output Bits on page 164, | 16-bit Integer
and also Inputs 10017-32)

3-4 1003-4 Error Code 32-bit Integer

5-6 1005-6 Inspection Number 32-bit Integer

7-8 1007-8 Iteration Count 32-bit Integer

9-10 1009-10 Pass Count 32-bit Integer

11-12 1011-12 Fail Count 32-bit Integer

13-14 1013-14 Missed Triggers 32-bit Integer

15-16 1015-16 Current Inspection Time Float

17 1017 Sensor Pass/Fail Bits (see Sensor Pass/Fail Bits on 16-bit Integer
page 144)

18-500 1018-500 User-defined (see Tool-Specific Results: Modbus/TCP | 16-bit Integer

on page 165

13.4.3 Input and Output Bits

Writeable Input Bits are inputs to the VE Series camera (outputs from the PLC or HMI). They are used for basic control of
the sensor. They are accessible using function code 6 (Preset Single Register). The same control is also possible using Coils
00001-16, function code 05 (Force Single Coil).

Table 16: Input Bits: PLC Holding Register 1, also Coils 00001-16

Coil 16 Coil 15 Coil 14 Coil 13 Coil 12 Coil 11 Coil 10 Coil 9 Coil 8 Coil 7 Coil 6 Coil 5 Coil 4 Coil 3 Coil 2 Coil 1

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0

reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved Trigger Teach Product
Latch Change

Read-only Input ACK Bits are outputs from the VE Series camera (inputs to the PLC or HMI). They are used to
acknowledge each of the input bits sent from the PLC. For example, if the PLC changes the Trigger bit (from Input Bits,
above) from a O to a 1, the VE changes the Trigger ACK bit from a O to a 1 in response. This information is available as
Input Registers or Holding Registers. Use either function code 04 (Read Input Registers) or function code 03 (Read Holding
Registers). The same data can be seen as Inputs (10000) using Modbus function code 02 (Read Input Status).

Table 17: Input ACK Bits: PLC Input Register 1 or Holding Register 1001, also Inputs 10001-16

Input 16 Input 15 Input 14 Input 13 Input 12 Input 11 Input 10 Input 9 Input 8 Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0

reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved Trigger Teach Product
ACK Latch ACK | Change

ACK
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Read-only Status Bits are outputs from the VE Series camera (inputs to the PLC or HMI). They are used to report the
basic status of the sensor and the last inspection run. This information is available as Input Registers or Holding Registers.
Use either function code 04 (Read Input Registers) or function code 03 (Read Holding Registers). The same data can be
seen as Inputs (10000) using Modbus function code 02 (Read Input Status).

Table 18: Status Bits: PLC Input Register 2 or Holding Register 1002, also Inputs 10017-32

Input 32 Input 31 Input 30 Input 29 Input 28 Input 27 Input 26 Input 25 Input 24 Input 23 Input 22 Input 21 Input 20 Input 19 Input 18 Input 17

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Execution | System Teach Missed reserved reserved | Output5 | Output4 | Output3 | Output2 | Outputl | reserved | Ready reserved | Pass/Fail | Ready
Error Error Error Trigger Latch

13.4.4 Sensor Pass/Fail Bits

For the sensor pass/fail bits, pass = 1 and fail = 0.
Table 19: Sensor Pass/Fail Bits

Bit Position
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o
Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Camera
Tool 15 Tool 14 Tool 13 Tool 12 Tool 11 Tool 10 Tool 9 Tool 8 Tool 7 Tool 6 Tool 5 Tool 4 Tool 3 Tool 2 Tool 1 Tool
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail

13.4.5 Tool-Specific Results: Modbus/TCP

Configure the VE to output user-defined, tool-specific results to the PLC using a custom map.

The sensor output values (Modbus/TCP Input or Holding Registers) include both system-defined and user-defined results in
the map. To set the user-defined, tool-specific results in the custom map, navigate: System Settings >
Communications > Industrial Protocols.

Mattad Trgaan
Exprution Time

Tool Pact Fad Result Cosl
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Hrrage Graricale
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Crzance X

N

Figure 295. Industrial Protocols Tab—Modbus/TCP

www.bannerengineering.com - Tel: 763.544.3164 165



VE Series Smart Camera

The results are configurable only for the current inspection. However, all user-defined results in the custom map are shown
on the Industrial Protocols tab whether or not they are included in the current inspection. To make changes to a different
inspection, switch to the desired inspection and then make changes to the custom map. Updating the map does not
disconnect the sensor from the PLC.

To configure the map:

1. Click to add a new line to the map.
2. Set the Word/Register/Byte, Tool Name, and Result. See the following descriptions for more information.
3. Click Apply Changes to send the current map to the camera.

[
Important: Click Apply Changes or all user-defined data is lost when you click away from the Industrial
Protocols tab.

4. Click B to print and save a PDF of the current map. The PDF includes all data, whether system-defined or user-
defined.

3
5. To return the map to the default settings, click . Al user-defined output data is deleted.

Column descriptions:
REG #
The data location.
Inspection Slot #

Shows whether this tool result applies to the current inspection only (inspection number) or to any inspection
(ANY) that includes the selected tool.

An Inspection Slot # of ANY means that if an inspection includes a tool with the exact name (for example,
AverageGray01), the results are output. If an inspection does not have a tool with the exact name (for example
AverageGrayAssemblyLine01), no results are output for that tool and that inspection.

Tool Type
Displays a graphic that represents the type of tool selected in the Tool Name column.
Tool Name

Select the desired Tool Name from the list. The list includes the tools available in the current inspection only.
Select a different inspection from the inspection list, if necessary.

Result
The information to output.
Data Type
The type of information to output.

Actions

-l
click [ to delete a result. You cannot delete system-defined results that contain the ﬂ symbol.

13.5 PLC5 and SLC 5 (PCCC)

Allen-Bradley’s PLC5 and SLC 500 family of devices use PCCC communications protocol. The VE Series camera supports
these PLCs using input and output register arrays.

The Output bits, ACK bits and Input bits bit definitions are the same as defined in the EIP Assembly Objects section. The
terms “Input” and “Output” are from the point of view of the PLC.

The following rules apply for the use of input bit commands:
= Only one VE Series camera input bit can be set at a time
= Corresponding ACK bits are set high only on completion of the command (if the VE input bit is still high)
= Corresponding ACK bits are cleared when the VE input bit is cleared
= When multiple VE input bits are set simultaneously, the Execution Error input bit is set and an Error Code value is
reported in the Error Code register
= The Execution Error VE output bit is cleared when all ACK bits are cleared, or a new valid command is received
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Figure 296. Trigger—Modbus/TCP, EtherNet/IP, PCCC

Figure 297. Trigger Timing Diagram

X, Y, Z: Represent snapshot in time
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Figure 298. TEACH—Modbus/TCP, EtherNet/IP, PCCC
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Figure 300. Product Change—Modbus/TCP, EtherNet/IP, PCCC

13.5.1 Configuration

The following images represent a typical configuration.
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Figure 301. Product Change Timing Diagram
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Figure 302. General tab: Example message command reading from N7 table on the VE and sending the data to the N7 table on the PLC
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Figure 303. MultiHop tab: IP Address of the VE is entered here
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Figure 304. General tab: Example message command writing to N14 table on the VE from the N14 table of the PLC
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] [ 3

To Address = IP address of the sensor

Figure 305. MultiHop tab: IP address of the VE is entered here

13.5.2 Inputs to the Sensor (Outputs from the PLC)

The registers below are used by the PLC to push values to the VE Series camera. MSG (message) commands are used to
write (N14) to the sensor.

Table 20: PCCC PLC Output Registers (Sensor Inputs, N14 Table on the Sensor)

WORD # WORD NAME DATA TYPE

0] Input Bits Register (see Input and Output Bits on page 174) 16-bit integer
1-2 Product Change Number 32-bit integer
3-500 reserved 32-bit integer

13.5.3 Outputs from the Sensor (Inputs to the PLC)

The registers below are used to send output values from the VE Series camera to the PLC. MSG (message) commands are
used to read (N7) from the sensor.

Table 21: PCCC PLC Input Registers (Sensor Outputs, N7 Table on the Sensor)

WORD # WORD NAME DATA TYPE

0 Input Bits ACK Register (see Input and Output Bits on page 174) 16-bit integer
1 Output Bits Register (see Input and Output Bits on page 174) 16-bit integer
2-3 Error Code 32-bit integer
4-5 Inspection Number 32-bit integer
6-7 Iteration Count 32-bit integer
8-9 Pass Count 32-bit integer
10-11 Fail Count 32-bit integer
12-13 Missed Triggers 32-bit integer
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WORD # WORD NAME DATA TYPE
14-15 Current Inspection Time Float

16 Sensor Pass/Fail Bits (see Sensor Pass/Fail Bits on page 144) 16-bit integer
17-500 User-defined (see Tool-Specific Results: PCCC on page 174) 16-bit integer

13.5.4 Input and Output Bits

The Input Bits are used to command execution of basic functions. The Output Bits are used to push single bit outputs from
the VE Series camera to the PLC. The 32 bits of VE Series camera output can also be accessed using the bits of the first
two Output Registers (Input Bits ACK Register(word 0) and Output Bits Register (word1)).

Table 22: Input Bits Register (Command Bits)

Bit Position
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o
Teach Product
reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved Trigger Latch Change
Table 23: Input Bits ACK Register (ACK Bits)
Bit Position
15 14 13 12 11 10 9 8 7 6 5) 4 3 2 i, (o}
reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved reserved Trigger Teach Product
ACK Latch ACK Change
ACK
Table 24: Output Bits Register (Sensor Status Bits)
Bit Position
15 14 13 12 11 10 & 8 7 6 5 4 3 2 1 o
Execution System Teach Missed reserved reserved Output 5 Output 4 Output 3 Output 2 Output 1 reserved Ready reserved Pass/Fail Ready
Error Error Error Trigger Latch
For the sensor pass/fail bits, pass = 1 and fail = 0.
Table 25: Sensor Pass/Fail Bits
Bit Position
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o
Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Vision Camera
Tool 15 Tool 14 Tool 13 Tool 12 Tool 11 Tool 10 Tool 9 Tool 8 Tool 7 Tool 6 Tool 5 Tool 4 Tool 3 Tool 2 Tool 1 Tool
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail

13.5.6 Tool-Specific Results: PCCC

Configure the VE to output user-defined, tool-specific results to the PLC using a custom map.

The output submodule includes both system-defined and user-defined results in the map. To set the user-defined, tool-
specific results in the custom map, navigate: System Settings > Communications > Industrial Protocols.
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Figure 306. Industrial Protocols Tab—PCCC

The results are configurable only for the current inspection. However, all user-defined results in the custom map are shown
on the Industrial Protocols tab whether or not they are included in the current inspection. To make changes to a different
inspection, switch to the desired inspection and then make changes to the custom map. Updating the map does not
disconnect the sensor from the PLC.

To configure the map:

1. Click to add a new line to the map.
2. Set the Word/Register/Byte, Tool Name, and Result. See the following descriptions for more information.
3. Click Apply Changes to send the current map to the camera.

[Ca‘,—d
Important: Click Apply Changes or all user-defined data is lost when you click away from the Industrial
Protocols tab.

4. Click IE] to print and save a PDF of the current map. The PDF includes all data, whether system-defined or user-
defined.

5. To return the map to the default settings, click ﬁ All user-defined output data is deleted.
Column descriptions:
WORD #
The data location.
Inspection Slot #

Shows whether this tool result applies to the current inspection only (inspection number) or to any inspection
(ANY) that includes the selected tool.

An Inspection Slot # of ANY means that if an inspection includes a tool with the exact name (for example,
AverageGray01), the results are output. If an inspection does not have a tool with the exact name (for example
AverageGrayAssemblyLine01), no results are output for that tool and that inspection.

Tool Type
Displays a graphic that represents the type of tool selected in the Tool Name column.
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Tool Name

Select the desired Tool Name from the list. The list includes the tools available in the current inspection only.
Select a different inspection from the inspection list, if necessary.

Result
The information to output.
Data Type
The type of information to output.

Actions

-
click [ to delete a result. You cannot delete system-defined results that contain the ﬁ symbol.

13.6 PROFINET

PROFINET®7 is a data communication protocol for industrial automation and processes. PROFINET 10 defines how
controllers (10 controllers) and peripheral devices (10 devices) exchange data in real time.

The image sensor, VE Series camera, supports PROFINET 10. The data communication protocol is TCP/IP; the data
transmission medium is copper wire; the PROFINET conformance class is CC-A.8

ﬂ NOTE: In this document, outputs from the VE device are referred to as "inputs” to the controller (PLC). Outputs
from the controller (PLC) are referred to as "inputs" to the VE device.

13.6.1 General Station Description (GSD) File

The General Station Description (GSD) file contains module information, such as:
= Configuration data
= Data information (pass count, inspection status, etc.)
= Diagnostics

13.6.2 VE Series camera PROFINET 10 Data Model

The PROFINET 10 data model is based on the typical, expandable field device that has a backplane with slots. Modules and
submodules have different functionalities.

Modules are plugged into slots; submodules are plugged into subslots. In the PROFINET 10 data model, Slot O Subslot 1 is
reserved for the Device Access Point (DAP) or network interface.

Both modules and submodules are used to control the type and volume of data that is sent to the controller (PLC).
= A submodule is typically designated as input type, output type, or combined input/output type
= An input submodule is used to send data to the controller (PLC)
= An output submodule is used to receive data from the controller (PLC)
= The combined input/output submodule simultaneously receives and sends data in both directions

13.6.3 Configure the VE Series Smart Camera for a PROFINET 10 Connection
The VE Series camera and the controller (PLC) must be configured for PROFINET®.

On the Qh System Settings screen, select Communications, then select the Industrial Protocols tab.

2. Select PROFINET from the Protocol list.
The sensor configuration is complete. Configure the PLC to complete the PROFINET connection.

The default PROFINET configuration consists of a single module plugged into Slot 1. This module, called the Device Control
and Status Module, accepts two submodules: the Inspection Result Submodule, plugged into Subslot 1, and the Device
Control Submodule, plugged into Subslot 2.

The Inspection Result Submodule provides the inspection results from the VE Series camera, including Pass Count, Fail
Count, and Current Inspection Time. See Table 29 on page 178.

ﬂ NOTE: The Inspection Result Submodule does not provide any sensor-specific output data.

The Device Control Submodule allows the user to issue commands to the VE, such as Trigger, TEACH, and Product Change.
This submodule also provides the user with command feedback. See Table 30 on page 179.

7 PROFINET® is a registered trademark of PROFIBUS Nutzerorganisation e.V.
8 CC-A ensures that the device has the minimum properties in regard to functionality and interoperability.
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13.6.4 Description of Modules and Submodules

Table 26: Module Slot Assignment

Module
Slot 1 VE Control and Status Module
Slot 2 VE Output Module

Table 27: VE Control and Status Module (Ident 0x00000010)

Submodule Notes
Subslot 1 VE Inspection Results Submodule Always present.
Subslot 2 VE Device Control Submodule Present by default, but can be removed.

Table 28: Sensor Output Module (Ident 0x00000040)

Submodule Notes

Subslot 1 sensor output submodules (various) There are six versions of this submodule
supporting payloads of 16, 32, 64, 128, 256,
and 512 bytes.

www.bannerengineering.com - Tel: 763.544.3164 177




VE Series Smart Camera

13.6.5 Description of Submodules

The VE Inspection Result submodule contains inspection results and sends input data into the controller (PLC). This
submodule is plugged into Slot 1 Subslot 1 and cannot be removed.

Table 29: VE Inspection Result Submodule (Ident 0x0101)

PLC Input Data Name Input Data Type PLC Output Data Name Output Data Type
Inspection Status Word Unsigned16 Not applicable Not applicable
Inspection Number Unsigned32

Sensor Pass/Fail Bits Unsigned32

Iteration Count Unsigned32

Pass Count Unsigned32

Fail Count Unsigned32

Missed Trigger Count Unsigned32

Current Inspection Time Unsigned32

Inspection Status Word

Bit Position for Cyclic Input Function

Data

Bit O System Ready

Bit 1 Inspection Pass/Fail
Bit 3 Ready Signal Latch
Bit 5 Output 1 ON/OFF
Bit 6 Output 2 ON/OFF
Bit 7 Output 3 ON/OFF
Bit 8 Output 4 ON/OFF
Bit 9 Output 5 ON/OFF

Sensor Pass/Fail Bits

Bit Position Function

Bit O Camera Tool Pass/Fail
Bit 1 Vision Tool 1 Pass/Fail
Bit 32 Vision Tool 31 Pass/Fail
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The VE Device Control Submodule contains controller (PLC) input and output data, including device controls for the VE. The
Device Control Submodule is plugged into Slot 1, Subslot 2 by default but it can be removed.

Table 30: VE Device Control Submodule (Ident 0x0001)

PLC Input Data Name Input Data Type PLC Output Data Name Output Data Type
Device Control ACK Word Unsigned16 Device Control Command Word Unsigned16

Return Error Code Unsigned32 Product Change Number Unsigned32

Device Control ACK Word Device Control Command Word

Bit Position for Cyclic Input Function Bit Position for Cyclic Output Function

Data Data

Bit O Product Change Acknowledgement Bit O Product Change Request
Bit 1 Teach Latch Acknowledgement Bit 1 Teach Latch Request
Bit 2 Trigger Acknowledgement Bit 2 Trigger Request

Bit 13 Teach Error

Bit 14 System Error

Bit 15 Command Execution Error

The following rules apply for the use of input bit commands:
= Only one VE Series camera input bit can be set at a time
= Corresponding ACK bits are set high only on completion of the command (if the VE input bit is still high)
= Corresponding ACK bits are cleared when the VE input bit is cleared
= When multiple VE input bits are set simultaneously, the Execution Error input bit is set and an Error Code value is
reported in the Error Code register
= The Execution Error VE output bit is cleared when all ACK bits are cleared, or a new valid command is received
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Write 0 to Device
Control Command Word

.

Make sure Camera is Ready — bit 0
is set to 1 in Inspection Status Word

.

Execute Trigger: set bit 2 of the
Device Command Word to 1

"

Is Trigger ACK (bit 2 in
Device Control ACK
word) set to 1?

Yes

v

Is Execution Error (Device
Control ACK Word bit 15) set
to1?

No

v

Trigger Successful. Read values as
required

Trigger
RPI 0 1 X X +Y X +Y+Z
Trigger
Ready
TriggerACK
Set Set
Trigger =1 Trigger =0
Readyv er:ify1 : TriggerACK = ‘1" Readyvezfy1 :
TriggerACK =0 Read Results TriggerACK = 0

Yes —pp|

Read error code. Correct
the error condition

@D

Figure 307. Trigger—PROFINET
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X, Y, Z: Represent snapshot in time
Figure 308. Trigger Timing Diagram
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Teach Latch
RPI 0 1 X X+Y X+Y+Z
Write 0 to Device
Control Command Word Teach
i Latch
Make sure camera is ready - bit 0 is Ready
set to 1 in Inspection Status Word
i Teach
Latch ACK
Execute Teach Latch: set bit 1 of the
Device Command Word to 1 < <
Set Set
TeachLatch =1 TeachLatch =0
J J
No
Is Teach Latch ACK (bit
1 in Device Control ACK

word) set to 1?

Verify : TeachLatch ACK Verify :
Ready =1 = 1, Ready =1
TeachLatch ACK = 0 Teach will TeachLatchACK
execute on next
Yes

v

Is Execution Error (Device
Control ACK Word bit 15) set
to1?

No

v

Teach Latch successful. The next
valid trigger teaches camera the new
condition. After that trigger, examine
bit 1 in the Inspection Status Word.
Ifitis set to 1, Teach was executed
successfully. Ifit is set to 0, Teach

was unsuccessful.

@D

Figure 309. TEACH—PROFINET

Yes —pp|

Read error code. Correct
the error condition
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Figure 310. Teach Latch Timing Diagram
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Product Change

RPI 0 1 X X+Y  X+Y+Z

Write 0 to Device
Control Command Word

i Product
Change
Write desired program number (as a

32-bit integer) into the Product
Change Number location Ready

.

Make sure Camera is Ready - bit 0 Product
is set to 1 in Inspection Status Word Change
ACK

ProductChange ProductChange
=1 y =0 )

. ) (=)

Execute Product Change: set bit 0 of
the Device Command Word to 1

Verify : ProductChange Verify :
No Ready =1 ACK =*1" Ready =1
Is Product Change ACK ProductChange New inspection ProductChange
(bit 0 in Device Control ACK =0 is loaded ACK =0
ACK Word) set to 1?
Yes L
¢ X, Y, Z: Represent snapshot in time
Figure 312. Product Change Timing Diagram
Is Execution Error (Device R
! Yes ead error code. Correct
Control ACKt (:N107rd bit 15) set —P o condion
No

v

Product change successful

(o

Figure 311. Product Change—PROFINET

The Sensor Output Submodules contain user-defined maps of sensor output data. There are six versions with 16, 32, 64,
128, 256, and 512 bytes, depending on the size of the output data. A sensor output submodule can be added to slot 2,

subslot 1.

Table 31: Sensor Output Submodule

Submodule PLC Input Data PLC Output Data

Name Ident No. Name Type Name Type

16-Byte Custom Map 0x00028 User-mapped Sensor Result Data Block 16-byte OctetString Not applicable Not applicable
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Submodule

PLC Input Data

PLC Output Data

Name

Ident No.

Name

Type

Name

Type

32-Byte Custom Map
64-Byte Custom Map
128-Byte Custom Map
256-Byte Custom Map

512-Byte Custom Map

0%<00029
0%00030
0%00031
0x00032
0x00033

User-mapped Sensor Result Data Block
User-mapped Sensor Result Data Block
User-mapped Sensor Result Data Block
User-mapped Sensor Result Data Block

User-mapped Sensor Result Data Block

32-byte OctetString
64-byte OctetString
128-byte OctetString
256-byte OctetString
512-byte OctetString

Not applicable
Not applicable
Not applicable
Not applicable

Not applicable

Not applicable
Not applicable
Not applicable
Not applicable

Not applicable

Tool-Specific Results: PROFINET

Configure the VE to output user-defined, tool-specific results to the PLC using a custom map.

The sensor output submodule include both system-defined and user-defined results in the map. To set the user-defined,
tool-specific results, navigate: System Settings > Communications > Industrial Protocols.

8]

[Prigueri

Figure 313. Industrial Protocols Tab—PROFINET

The results are configurable only for the current inspection. However, all user-defined results in the custom map are shown
on the Industrial Protocols tab whether or not they are included in the current inspection. To make changes to a different
inspection, switch to the desired inspection and then make changes to the custom map. Updating the map does not

disconnect the sensor from the PLC.

To configure the map:

1.
2.
3.

5.

o

defined.

Column descriptions:

By

te
The data location.

Click to add a new line to the map.
Set the Word/Register/Byte, Tool Name, and Result. See the following descriptions for more information.
Click Apply Changes to send the current map to the camera.
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To return the map to the default settings, click M. ANl user-defined output data is deleted.

Important: Click Apply Changes or all user-defined data is lost when you click away from the Industrial
Protocols tab.

Click B to print and save a PDF of the current map. The PDF includes all data, whether system-defined or user-
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Inspection Slot #

Shows whether this tool result applies to the current inspection only (inspection number) or to any inspection
(ANY) that includes the selected tool.

An Inspection Slot # of ANY means that if an inspection includes a tool with the exact name (for example,
AverageGray01), the results are output. If an inspection does not have a tool with the exact name (for example
AverageGrayAssemblyLine01), no results are output for that tool and that inspection.

Tool Type
Displays a graphic that represents the type of tool selected in the Tool Name column.
Tool Name

Select the desired Tool Name from the list. The list includes the tools available in the current inspection only.
Select a different inspection from the inspection list, if necessary.

Result

The information to output.
Data Type

The type of information to output.
Actions

-
click [ to delete a result.

13.6.6 Configuration Instructions

Installing the Banner VE Series camera GSD File
Use these instructions to install the Banner VE Series camera GSD file in the Siemens TIA Portal (v13) software. Use these
instructions as a basis for installing the Banner VE Series camera GSD file in another controller (PLC).

1. Start the Siemens TIA Portal (v13) software.
2. Click Open existing project.
3. Select a project and open it.
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4. Click Devices & networks after the project has been uploaded.

Baneer_Prodinet_TLI

IS Fio e

Project: "Banner_Prolinel_IVU® was opened succesil olly, Pease select the reat sbegs

5

by 5| Cordigeen a dindte
E.t Weite PLE program
B First atiopa Cond igure

- fecbeologry objecis

. Cendigern an HWM ueresn

Dpen the project vies

O ppreed puojoc IET A ubosma tioed B e Prol _ Ui nneer_ Frod imed_ VL
Figure 314. Devices and Networks
5. Click Configure networks.

74 Siemens - Banner_Profinet_IVU

Devices & #® Show all devices
networks

#® Add new device

@ Configure networks

Figure 315. Configure Networks

Network view displays.
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6. Click Options and select Install general station description file (GSD).

iemens - Banner_Profinet VU

Project Edit View Insert Online Options Tools Window Help

5 % | save project ﬂ W 5| | Y setings Go onli

Support packages

Jml— I Install general station description file (GSD}I

5 #:
'"'_‘7 o o J Show reference text - IE
[[] Global libraries »

¥ ] Banner_Profinet_IVU
K Add new device
ﬁg-h Devices & networks
» [ PLC_1 [CPU 1511-1 PN]
» [g# common data
» [5]] Documentation settings
» r:@ Languages & resources

PLC_1
CPU 1511-1 PN

» (1 Online access
» [ Card Reader/USE memory

Figure 316. Options—Install the GSD

The Install general station description file window opens.
7. Click the browse button (...) to the right of the Source path field.

Content of imported path
bl Fie Vnien Lergusge
B GEDML-V2 31 BanewrEngreenng VESenes. 20151113 xml 231 Engls b
€ | ] »
[ oo | —insmlb—]| Cancel |

Figure 317. Manage GSD Files
8. Navigate to C: > Users > Public > Documents > Banner Vision Manager > VE Series > Industrial Protocols >

Profinet.
9. Select the VE GSD file.
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10.Click Install.

Tatally Integrated Automation
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] _’ PC Sy birres
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- I FROFINE T
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¢ il Encoders
b [ Gateeay
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= il Banner Engineering Conp.
¥ [ Bannes Vision Sensors
= | il VE Senies Vision Sensor

= @ VE Senes

[Ier
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Figure 318. Hardware Catalog

VE Series Smart Camera

The system installs the VE GSD file and places it in the Hardware catalog. In the above example, the VE GSD file is
located under Other field devices > PROFINET 10 > Sensors > Banner Engineering Corp. > Banner Vision
Sensors > VE Series Vision Sensor > VE Series > VE.

ﬁ NOTE: If the VE GSD file does not install properly, save the log and contact Banner Engineering Corporation.

Adding a Device to a Project

Use these instructions to add a VE Series camera device to a Siemens TIA Portal (v13) project, and to configure the
device. Use these instructions as a basis for adding a VE Series camera device to another controller (PLC).

1. Start the Siemens TIA Portal (v13) software.

2. Click Open existing project.
3. Select a project and open it.

www.bannerengineering.com - Tel: 763.544.3164

187



VE Series Smart Camera

4. Click Devices & networks after the project has been uploaded.

Baneer_Prodinet_TLI

IS Fio e

Project: "Banner_Prolinel_IVU® was opened succesil olly, Pease select the reat sbegs

by 5| Cordigeen a dindte
E.t Weite PLE program
B First atiopa Cond igure

- fecbeologry objecis

. Cendigern an HWM ueresn

Dpen the project vies

O ppreed puojoc IET A ubosma tioed B e Prol _ Ui nneer_ Frod imed_ VL
Figure 319. Devices and Networks
5. Click Configure networks.

74 Siemens - Banner_Profinet_IVU

Devices & #® Show all devices
networks

#® Add new device

@ Configure networks

Figure 320. Configure Networks

Network view displays.

E NOTE: For Step 6 through Step 10, Network view must be open.
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6. Locate the VE Series camera in the Hardware catalog.

Tatally Integrated Automation

PORTAL
Oplions =]
| Catalog S 1
byt 2
B Eittes 5_
2
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] _’ PC Systermes % ]
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¢ g Dstnbuted 10 3
¥ i Farld devices o
w i Cther fiedd diwices —
- i FROFINE T I -Er
» [ Consrobers E'
b g Direds '3
¢ il Encoders -
¥ (i Gatrway L
¢ i Gitneral c
» o 5
b U et Sytiems E
» Uil Metwork Componants
- prg e 3
= |l Banner Engineering Con.
¥ L Banner Vision Senson
= | il VE Senies Vision Sensor
= @ VE Senes
i i3

Figure 321. Hardware Catalog
In the above example, the VE device is located under Other field devices > PROFINET 10 > Sensors > Banner
Engineering Corp. > Banner Vision Sensors > VE Series Vision Sensor > VE Series > VE.
7. Select the device and add it to the configuration.

Selection Option Description
Drag Drag the VE from the Hardware catalog directly into the configuration.
Double-click Double-click on the VE and add it to the configuration.

8. Click the green square on the VE icon. Drag the pointer to the green square on the PLC_1 icon to connect the device to
the controller (PLC).

PLC 1 ve |
CPU1511-1... VE @\
PLC 1 - }

PLC_1.PROFINET I0O-... '=-=-=-=-=-=-=-=-=-=

Figure 322. Drag to Connect

The connection is made.

9. Double-click the VE icon to open the Device window.

10. Select the desired modules or submodules from the Hardware catalog and drag them onto the Device overview tab
on the Device view tab.
The VE device is configured.

Changing the Device IP Address

Use these instructions to change the IP address of the VE device, using the Siemens TIA Portal (v13) software. Use these
instructions as a basis if you are using another controller (PLC).
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NP

Start the Siemens TIA Portal (v13) software.

Click Open existing project.

Select a project an open it.

Click Devices & networks after the project has been uploaded to go to Network view.

PN/IE_1

Figure 323. Network View

Network View displays.

Double-click on the VE icon to open the Device view.

Click on the VE icon in the graphic area of the Device view to open the Module properties window.
The module can now be configured.

Click Properties.

Click General.

Select PROFINET interface > Ethernet addresses.

Figure 324. Ethernet Addresses

10. Select Set IP address in the project.

Figure 325. Set IP Address

The project sets the IP address of the device.

11.Enter the IP address.
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12.Right-click on the device icon and select Online & diagnostics.
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Figure 326. Select Online & Diagnostics

~ Diagnostics
General
Diagnostic status
» PROFIMNET interface
= Functions
Assign IP address
Assign name
Reset to factory settings

Figure 327. Online & Diagnostics

The Online & diagnostics window displays.
13. Select Assign IP address under Functions.
14.Click Accessible devices.

Bssign IP address

MAC address: | 00 -00 -00 -00 -00 -00 Accessible devices

IPaddress: 192 . 168 .0 .1
Subnetmask: 255 . 255 . 255 . 0

|| use router
Routeraddress: 192 _ 163 .0 1

Assign IP address

Figure 328. Assign IP Address—Accessible Devices

The Select device window searches the network for available devices.
15. Determine the device to be adjusted via the MAC address and select it.

ﬁ NOTE: Use the Vision Manager software to find the MAC address: Home > Sensor Neighborhood > Active
Sensors.

www.bannerengineering.com - Tel: 763.544.3164 191



VE Series Smart Camera

16. Click Apply.
.
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Figure 329. Select the Device and Apply Changes

The IP address for the device is updated.
17.Click Assign IP address to complete the step.

This step is completed for every device.
Changing the Device Name

Use these instructions to change the name of the VE device, using the Siemens TIA Portal (v13) software. Use these
instructions as a basis if you are using another controller (PLC).

1. Open a project and click on Devices & networks to go to the Network view.

PLC 1 ve
CPU1511-1... VE
PLC_1
' PN/IE_1

Figure 330. Network View

Network view displays.
Double-click on the VE icon to open Device view.

Click on the VE icon in the graphic area of Device view to open the Module properties window.
Click General.

Select PROFINET interface [X1] > Ethernet addresses.
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Figure 331. Ethernet Addresses
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6. Deselect Generate PROFINET device name automatically.

[ enerate FROFINET device rame autbmaticaly

PROFINET device rame | VT
Comvard rama: e
Divice rurmben |1

EIL L

Figure 332. PROFINET Device Name
7. Enter a unique name in the PROFINET device name field.
8. Enter a unique device number in the Device number field.

ﬁ NOTE: Each device number is used only once.

9. Right-click on the device icon and select Online & diagnostics.

&

i
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Figure 333. Select Online & Diagnostics

v Diagnostics
General
Diagnostic status
» PROFINETinterface
- Functions
Ascign IP address
Assign name
Reset to factory settings

Figure 334. Online & Diagnostics

The Online & diagnostics window displays.
10. Select Assign name under Functions.

The Assign name window displays. The devices in the network are discovered.
11. Select the device that will have a name assigned to it.
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12.Click Assign name to start the process.
The name is assigned.
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13.7 Troubleshooting
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Figure 335. Assign Name

13.7.1 Industrial Ethernet Error Codes

The VE Series camera camera provides error codes when coil bit commands fail to execute successfully.

If such an error occurs, the Execution Error flag is set in the Output Bits/Status Register. When this bit is set, read the

Error Code register to know the reason of failure.

Error Code Description

Recommended Solution

524 Multiple coils were asserted
simultaneously.

80400 Sensor must be in the Ready state
to perform a product change.

80401 Attempt to product change to a
unknown or invalid inspection.

520 The coil action resulted in a failure.

Clear all coil bits. Verify that the corresponding acknowledgement
bits are reset to zero. The error code will clear when the next valid
command is issued.

Clear all coil bits. Verify that the corresponding acknowledgement
bits are reset to zero. The error code will clear when the next valid
command is issued.

Clear the Product Change bit. Verify that the Product Change
acknowledgement bit has been reset to zero. Wait until the sensor is
Ready. Re-assert the Product Change bit.

Clear the Product Change bit. Verify that the Product Change
acknowledgement bit has been reset to zero. Set the inspection slot
to a valid value. Re-assert the Product Change bit.

13.7.2 PROFINET

Discovering Sensors

The Siemens TIA Portal (v13) software discovery and configuration protocols are used to discover sensors on a network.

Start the Siemens TIA Portal (v13) software.
Click Open an existing project.
Select a project and open it.

agrwNPE

Click Configure networks.

Click Devices & networks after the project has been uploaded.
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6. Click the Accessible devices icon.

i

The Accessible devices window opens.
7. Select an interface connection in the Type of the PG/PC interface list.
8. Select an interface connection in the PG/PC interface list.

Type of the PGIPC interface: |i_PN|'IE |'|

PGIPC interface: @ Intel(R} 82577LM Gigabit Network Connection | % |

Figure 336. PG/PC Interface
The PC scans the network for PROFINET® devices. If the device you are looking for is not present, check the cabling.
Example of Scanning Results
Under Online status information, the scan shows that three devices were found.
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Figure 337. Select Device—Online Status Information

Diagnosing Errors

The Siemens TIA Portal (v13) software includes numerous diagnostic tools. When a computer is connected to the controller
(PLC), diagnostic information is available. The controller (PLC) generates a message that is displayed in the Diagnostics
window. A flashing red light on the CPU module of the controller (PLC) indicates an error.

1. Click on the text in the Details column to request detailed information about the device that caused the error.

|§,Properties ""_i.'.lnfo y"ﬂ Diagnostics |

Device information || Connection information || Alarm display |
1 devices with problems
¢ Onlin.. Ty Opera. Deviceimodule Message Details Help
EI Errar ' RUM FLC Error For more detailed information, refer to dewvi.. 7

Figure 338. Diagnostics

All system and device messages are displayed in the Diagnostics buffer window under Events and Details on
event.
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2. Select a message in the table, Display CPU Time Stamps in PG/PC local time.

Dlagnostics buffer

A0 IATOB32E . nmm Bata transdor fault (n0 Bame moehed)

4732016 14458565 . 00 diavice failure -

AR22016 !ﬂﬂ!m Systerm iniabed sess20n termminabion L
m#:ﬂﬂ?ﬂllq mumﬁmﬁﬁﬂmmm WWMH’MH _

Figure 339. Diagnostics Buffer

The respective information displays in the Description field under Details on event.

3. Read the message to learn about the error and resolve it. When the error is resolved, the icon that corresponds to the
displayed message is green.
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14 Troubleshooting

VE Series Smart Camera

Problem

Solution

The Vision Manager software will not connect to my sensor

The image is not clear

No images appear in the Image pane

| changed a test parameter but the test does not seem to
be working

Make sure that:

The sensor is powered on

The sensor is connected to the computer or the
network

You are connecting to the correct sensor (verify the
sensor name and IP address)

Make sure that:
The lens is properly screwed onto the sensor
The lens is clean

The lens is properly focused (see Acquire a Good
Image on page 16)

Make sure that:
The exposure is correct (run Auto Exposure)
The sensor is receiving trigger signals

Make sure that the test parameter checkbox is selected to
enable the test parameter

Depending on the situation, a message may appear on the computer screen. These messages include an identification

number, a message description, and a list of recommended
Engineering.

14.1 Vision Manager Error Codes

solutions. There is also an option to send a report to Banner

Error Code Description Recom

mended Solution

10000 The sensor's feature set is too old
to work with this version of Vision

Manager.

10001 The sensor's feature set is too new
to work with this version of Vision

Manager.

10005 The sensor was not found at the
specified IP address. Network PING
results indicate no device present

at the specified IP address.

10010 A connection to the sensor could
not be established. One or more

required channels failed to connect.

www.bannerengineering.com - Tel: 763.544.3164

Update the sensor firmware to a version compatible with this
application
Install a older version of this application

Install a newer version of this application

Downgrade the sensor firmware to a version compatible with
this application

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify sensor subnet valid

Verify the sensor is energized
Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor
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Error Code Description

Recommended Solution

10011 A connection to the sensor could
not be established. One or more
required channels failed to connect

10012 A connection to the sensor could
not be established. A timeout
occured connecting required
channels.

10020 A connection to the sensor could
not be established. One or more

required channels failed to connect.

10021 A connection to the sensor could
not be established. One or more

required channels failed to connect.

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify the sensor is energized
Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify the sensor is energized
Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor
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Error Code Description

Recommended Solution

10022 The connection to the sensor was
lost while sending data.

10023 The connection to the sensor was
lost while receiving data.

10024 The connection to the sensor was
lost while receiving data.

10025 The connection to the sensor was
lost while receiving data.

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify the sensor is energized
Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify the sensor is energized
Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

www.bannerengineering.com - Tel: 763.544.3164

199



VE Series Smart Camera

Error Code Description

Recommended Solution

10026

10027

10040

10041

10050

10051

200

The connection to the sensor was
lost while receiving data.

The connection to the sensor was
lost.

The device at the specified IP
address indicated it is already
connected to another application.
This can happen when another
Vision Manager is already
connected to the sensor.

The device at the specified IP
address rejected the connection
attempt. This can happen when the
network device does not support
the Vision Manager protocol.

The connection to the sensor was
lost.

The connection to the sensor was
lost.

= Verify the sensor is energized
= Verify the sensor ethernet cable is connected

« Verify all inline network equipment is energized, properly
configured and connect

= Verify network equipment cables connected

« Verify network adaptor properly configured

« Verify the sensor IP address valid

= Verify there are no other devices using the same IP address
= Verify sensor subnet valid

= Verify the sensor can be successfully pinged

= Verify network firewall settings support connection to the
sensor

= Verify the sensor is energized
= Verify the sensor ethernet cable is connected

= Verify all inline network equipment is energized, properly
configured and connect

= Verify network equipment cables connected

« Verify network adaptor properly configured

« Verify the sensor IP address valid

= Verify there are no other devices using the same IP address
« Verify sensor subnet valid

« Verify the sensor can be successfully pinged

= Verify network firewall settings support connection to the
sensor

= Disconnect the other application and try again
= Verify there are no other devices using the same IP address

« Verify the sensor's firmware version is compatible with this
application

= Verify the device at the specified IP address is a Banner Vision
sensor

« Verify the sensor is energized
« Verify the sensor ethernet cable is connected

« Verify all inline network equipment is energized, properly
configured and connect

= Verify network equipment cables connected

= Verify network adaptor properly configured

= Verify the sensor IP address valid

= Verify there are no other devices using the same IP address
= Verify sensor subnet valid

« Verify the sensor can be successfully pinged

= Verify network firewall settings support connection to the
sensor

« Verify the sensor is energized

= Verify the sensor ethernet cable is connected

« Verify all inline network equipment is energized, properly
configured and connect

= Verify network equipment cables connected

« Verify network adaptor properly configured

= Verify the sensor IP address valid

= Verify there are no other devices using the same IP address

= Verify sensor subnet valid

= Verify the sensor can be successfully pinged

= Verify network firewall settings support connection to the
sensor
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Error Code Description

Recommended Solution

10053

10054

10055

10070

10071

10080

10085

The connection to the sensor was
lost while receiving data.

The Connection to the sensor was
lost while receiving data.

The Connection to the sensor was
lost due to network keep alive
expiration.

The Connection to sensor was lost
due to a receive state machine
error.

The Connection to sensor was lost
due to a receive state machine
error.

The Connection to sensor was lost.

A connection to the sensor could
not be established. One or more
required channels failed to connect.

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify the sensor is energized
Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify network adaptor link speed and duplex settings
Verify sensor not stalled, or in shutdown mode

Verify sensor not stalled, or in shutdown mode
Verify sensor is supported version

Verify sensor not stalled, or in shutdown mode
Verify sensor is supported version

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor
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Error Code Description

Recommended Solution

10086

10091

10092

10095

10100

10101

10110

10111

202

The connection to the sensor was
lost while receiving data.

Receiving data from the sensor
timed out (no data was received).
Connection to the sensor was
aborted.

Receiving data from the sensor
timed out (partial data was
received). Connection to the sensor
was aborted.

Receiving data from the sensor
timed out (internal error).
Connection to the sensor was
aborted.

The connection to the sensor was
lost while sending data.

The connection to the sensor was
lost while sending data.

The connection to the sensor was
closed by this application due to a
internal processing error.

The connection to the sensor was
closed by this application due to a
internal processing error.

Verify the sensor is energized

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Verify network adaptor link speed and duplex settings
Verify sensor not stalled, or in shutdown mode

Verify network adaptor link speed and duplex settings
Verify sensor not stalled, or in shutdown mode

Verify network adaptor link speed and duplex settings
Verify sensor not stalled, or in shutdown mode

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor
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Error Code Description

Recommended Solution

10120

10125

10126

10140

10150

10190

10300

10900

10910

10911

The connection to the sensor was
closed by this application due to a
internal processing error.

The connection to the sensor was
closed by this application due to a
internal processing error.

The connection to the sensor was
closed by this application due to a
internal processing error.

The Connection to the sensor was
lost due to network keep alive
expiration.

The connection to the sensor was
closed by this application due to a
internal processing error.

The connection to the sensor was
closed by this application due to a
internal threading error.

Vision Manager and the sensor's
release types must exactly match.
Release types are specified as part
of the version (eg. ALPHA, BETA,
EVAL). The connection was
aborted.

The file selected for firmware
update is not valid for use with this
application.

The file selected for firmware
update is too old to work with this
application.

The file selected for firmware
update is too new to work with this
application.

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install a newer version of this application

Verify the device at the specified IP address is a Banner Vision
sensor

Verify the sensor's firmware version is compatible with this
application

Check firewall setup on computer

Go to Sensor Neighborhood and reconnect to the sensor

Install the version of this application which matches the
release of the sensor

Update the sensor firmware to match the release type of this
application

Select a firmware update file which is supported by this application.

Install a older version of this application.

Install a newer version of this application.
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Error Code Description

Recommended Solution

10912

20000

20001

20010

20011

20020

20021

20030

20040

20041

20050

20060

20061

20070

20071

20072

204

The firmware update process timed
out.

An application error occurred while
refreshing the display. An
unhandled exception was detected.

An application error occurred while
refreshing the display. There was a
problem parsing data from the
sensor.

An application error occurred while
refreshing the display. There was a
problem creating screen elements.

An application error occurred while
refreshing the display. There was a

problem releasing screen elements.

An application error occurred while
refreshing the display. There was a
problem synchronizing data.

An application error occurred while
refreshing the display. There was a
problem releasing data resources.

An application error occurred while
refreshing the display. There was a
problem synchronizing with the
inspection.

An application error occurred while
refreshing the display. There was a
problem updating input data.

An application error occurred while
refreshing the display. There was a
problem updaring result data.

This application detected an error
while refreshing the display. There
was a problem rendering the
image.

An application error occurred while
refreshing the display. There was a
problem updating pixel
annotations.

An application error occurred while
refreshing the display. There was a
problem updating pixel
annotations.

An application error occurred while
refreshing the display. There was a
problem updating vector
annotations.

An application error occurred while
refreshing the display. There was a
problem updating vector
annotations.

An application error occurred while
refreshing the display. There was a
problem releasing vector
annotations.

= Verify the sensor is energized
= Verify sensor not stalled, or in shutdown mode
= Reboot the sensor

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.

Go to Sensor Neighborhood and reconnect to the sensor.
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Error Code Description

Recommended Solution

20073

20100

20101
20103

20104

20105

20150
20151

20152

20153

20154

20155

20156

20157

20158

20159

20160

20203

An application error occurred while
refreshing the display. There was a
problem releasing display
elements.

There was a problem using the
specified file.

A invalid file format was detected.

The maximum number of tools
have been added to the device.

There was a problem restoring the
selected file to the sensor.

There was a problem creating the
backup of the sensor.

Connection to the emulator failed.

There was an error starting the
emulator.

The selected emulator could not be
found.

There was a problem closing the
previous emulator session.

There was a problem closing the
previous emulator session.

There was a problem closing the
previous emulator session.

There was a problem closing the
previous emulator session.

There was an error starting the
emulator.

There was an error starting the
emulator.

There was an error starting the
emulator.

Another emulator session is
currently running. Only one
emulator session can be run at a
time.

Uploading the image to the sensor
failed due to timeout.

Go to Sensor Neighborhood and reconnect to the sensor.

Verify user has access to the file.

Verify the selected file is compatible with this application.

Remove some tools from the device.

Call Banner Customer Support.

Call Banner Customer Support.

Call Banner Customer Support.

Reinstall this application
Check firewall setup on computer

Reinstall this application
Check firewall setup on computer

Reboot the computer to end processes which did not shut down
properly.

Reboot the computer to end processes which did not shut down
properly.
Reboot the computer to end processes which did not shut down
properly.

Reboot the computer to end processes which did not shut down
properly.

Reinstall this application
Check firewall setup on computer

Reinstall this application
Check firewall setup on computer

Reinstall this application
Check firewall setup on computer

Close the other Vision Manager currently connected to the
emulator

Reboot the computer to end processes which did not shut
down properly

Reboot the sensor

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor
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Error Code Description

Recommended Solution

20208

20209

20210

20211

20212

20215

20216

20219

206

Downloading the inspection from

the sensor failed due to a timeout.

Inspection download invalid
parameter.

Downloading the inspection from
the sensor failed (inspection not
found).

Downloading the inspection from
the sensor failed (invalid header
detected).

Downloading the inspection from
the sensor failed (incompatibilty
detected).

Uploading the inspection to the
sensor failed due to a timeout.

Uploading the inspection to the
sensor failed due to a invalid
parameter.

Upload inspection to sensor failed.

The inspection being uploaded
contains features which are not
compatible with the sensor.

Reboot the sensor

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Go to Sensor Neighborhood and reconnect to the sensor
Reboot the sensor

Update sensor firmware to latest version

Update the Vision Manager Application to the latest version

Go to Sensor Neighborhood and reconnect to the sensor
Reboot the sensor

Update sensor firmware to latest version

Update the Vision Manager Application to the latest version

Go to Sensor Neighborhood and reconnect to the sensor
Reboot the sensor

Update sensor firmware to latest version

Update the Vision Manager Application to the latest version

Go to Sensor Neighborhood and reconnect to the sensor
Reboot the sensor

Update sensor firmware to latest version

Update the Vision Manager Application to the latest version

Reboot the sensor
Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Go to Sensor Neighborhood and reconnect to the sensor
Reboot the sensor

Update sensor firmware to latest version

Update the Vision Manager Application to the latest version

Update sensor firmware to latest version
Update the Vision Manager Application to the latest version
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Error Code Description

Recommended Solution

20231

20232

20233

20400

30151

30152

30153

30154

30155

30156

30157

30199

A firmware update error was
detected.

A firmware update timeout was
detected.

A maintenance service internal
error was detected.

An application error occurred while
applying the new industrial protocol

settings. The settings will be
reverted to their previous value.

Firmware update cannot proceed.
Selected sensor may be connected

to another Vision Manager
application

Firmware update cannot be
completed due to internal error.

Firmware update cannot be
completed due to internal error.

Firmware update cannot be
completed due to internal error.

Firmware update cannot be
completed due to internal error.

Firmware update cannot be
completed due to internal error.

Firmware update cannot be
completed due to internal error.

Firmware update cannot be
completed due to internal error.

Verify the sensor is energized

Verify sensor not stalled, or in shutdown mode
Reboot the sensor

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Reboot the sensor

Verify the sensor ethernet cable is connected

Verify all inline network equipment is energized, properly
configured and connect

Verify network equipment cables connected

Verify network adaptor properly configured

Verify the sensor IP address valid

Verify there are no other devices using the same IP address
Verify sensor subnet valid

Verify the sensor can be successfully pinged

Verify network firewall settings support connection to the
sensor

Go to Sensor Neighborhood and reconnect to the sensor
Reboot the sensor

Update sensor firmware to latest version

Update the Vision Manager Application to the latest version

Update sensor firmware to latest version
Update the Vision Manager Application to the latest version

Disconnect the other application and try again.

Reboot the sensor.

Reboot the sensor.

Reboot the sensor.

Reboot the sensor.

Reboot the sensor.

Reboot the sensor.

Call Banner Customer Support.
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15 Accessories

15.1 Cordsets

All measurements are listed in millimeters [inches], unless noted otherwise.

Power, Discrete 1/0 Cordsets
1/0 sealed high-flex cordsets, 12 flying leads

12-Pin M12/Euro-Style Cordsets with Open Shield

Model Length Style Dimensions Pinout (Female)
MQDC2S-1206 1.83 m (6 ft)
4T —-1
MQDC2S-1215 4.57 m (15 ft) P _
1 = White
MQDC2S-1230 9.14 m (30 ft) Straight 2 = Brown
MQDC25-1250 15.2 m (50 ft) 3 = Green
4 = Yellow
MQDC2S-1275 22.9 m (75 ft) 5 = Gray
6 = Pink
MQDC2S-1206RA 1.83 m (6 ft)
7 = Blue
MQDC2S-1215RA 4.57 m (15 ft) 8 = Red
9 = Orange
MQDC2S-1230RA 9.14 m (30 ft) L
Right Angle 10 = Light Blue
11 = Black
12 = Violet
MQDC2S-1250RA 15.2 m (50 ft) M12x1
9145[057")
Ethernet Cordsets
RJ45 Ethernet to 8-Pin Threaded M12/Euro-Style Cordsets
Model Length Style Dimensions Pinout
STP-M12-806 1.83 m (6 ft)
STP-M12-815 4.57 m (15 ft)

Straight, Cat5e
Shielded

STP-M12-830 9.14 m (30 ft)

RJ45

r—— 474Typ.

M12x10-6g
0145

1 = White/Black
2 = White/Brown
3 = Brown

4 = Orange

5 = White/Green
6 = White/Orange
7 = Blue

8 = Green

The following Ethernet cables are used with 4-pin D-code Ethernet models only.

Model Description
BWA-E2M Ethernet cable, RSCD RJ45 440, 2 m (6.6 ft)
BWA-E8M Ethernet cable, RSCD RJ45 440, 8 m (26.2 ft)

15.2 Brackets

All measurements are listed in millimeters [inches], unless noted otherwise.
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SMBVERA 73 ‘ SMBVEMP
* Right-angle mounting K  Painted black aluminum 4x @3.3
bracket with curved slots / «  Adapter holes for thru @7.0

e 12-gauge stainless steel
e M3 x 0.5 mounting
hardware included

mounting hardware 2 x M8 x 1.25

3x10-32

2 x 1/4-20

7 —

15.3 Lenses

Additional models are available. See www.bannerengineering.com.

Table 32: C-Mount Megapixel Lens Focal Length—For use with WVGA, 1.3MP, or 2MP models

Manufacturer 5 mm 6 mm 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Computar LCFO5LCMPY - LCFO8LMP LCF12LMP LCF16LCMP LCF25LCMP LCF35LCMP LCF50LCMP LCF75LCMP
Evetar - LCFOBLEVMP @ | LCFOSLEVMP | LCF12LEVMP ® | LCF16LEVMP | LCF25LEVMP | LCF35LEVMP | LCF50LEVMP @ | LCF75LEVMPE
Edmund - - LCFOBLEMP LCF12LEMP LCF16LEMP @ | LCF25LEMPY LCF35LEMPY - -
Optics
Tamron - - LCFosLTMPE - LCF16LTMP LCF25LTMP - LCF50LTMP -

Table 33: C-Mount Standard Lens Focal Length—For use with WVGA models only

4 mm 8 mm 12 mm 16 mm

LCFO4 LCFO8 LCF12 LCF16

15.3.1 WVGA Lens Working Distance and Field of View
For use with VE200G1A models.

Table 34: C-Mount Standard Lens Focal Length—Working Distance and Field of View

4 mm10 8 mm 12 mm 16 mm

WD (mm) Approximate Horizontal x Vertical Field of View (FOV) in mm

150 162 x 103 71 % 45 46 < 29 32 %< 20

600 656 x 419 303 x 193 198 x 126 141 =< 90

1500 1646 < 1050 767 x 489 500 x 319 360 x 230
FOV (mm) Approximate Working Distance (WD) in mm
100 x 64 94 206 310 430
300 x 192 276 594 905 1253
600 x 384 549 1177 1798 2488

9 For 2 MP lenses only: Denotes specific lens used for WD and FOV example.
10 Using a 0.25 mm spacer (LEKS).
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Figure 340. Working Distance and Field of View
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15.3.2 1.3 MP Lens Working Distance and Field of View
For use with VE201G1A models.

Table 35: C-Mount Megapixel Lens Focal Length—Working Distance and Field of View

6 mm 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
WD (mm) Approximate Horizontal < Vertical Field of View (FOV) in mm
150 130 x 104 100 x 80 66 < 53 - - - - -
600 629 x 503 469 x 375 318 x 254 229 % 183 147 =< 118 111 % 89 71 %< 57 -
1500 1628 x 1302 1207 % 966 822 x 658 598 x 478 381 x 305 289 x 231 191 x 153 124 x 99
FOV (mm) Approximate Working Distance (WD) in mm
100 x 80 123 151 211 286 420 547 820 1227
300 x 240 303 395 569 774 1189 1557 2312 3474
600 < 480 574 760 1104 1505 2343 3072 4551 6845
. “\
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S
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Figure 341. Working Distance and Field of View
15.3.3 2 MP Lens Working Distance and Field of View
For use with VE202G1A and VE202G2A models.
Table 36: C-Mount Megapixel Lens Focal Length—Working Distance and Field of View
5 mm 6 mm 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
WD (mm) Approximate Horizontal % Vertical Field of View (FOV) in mm
150 188 x 141 140 x 105 126 x 95 72 x 54 55 x 41 36 x 27 - - -
600 822 x 617 663 x 498 549 x 411 340 x 255 259 x 194 164 x 123 114 % 86 75 % 56 47 x 35
1500 2091 x 1568 1710 = 1283 1393 x 1045 874 x 656 667 % 500 422 %< 317 300 x 225 205 x 154 132 < 99
FOV (mm) Approximate Working Distance (WD) in mm
100 x 75 88 - 122 196 248 376 531 774 1160
300 x 225 229 288 335 533 690 1074 1500 2161 3263
600 x 450 442 545 655 1038 1353 2120 2950 4241 6417
210
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Figure 342. Working Distance and Field of View

15.4 C-Mount Lens Filter Models

Use filters to improve the image contrast and system reliability in vision applications.

For additional filter information, see p/n 173239.

VE Series Smart Camera

Family Color - Size
B470 ( Blue) 25.5 (25.5 mm)
G525 (Green) 27 (27 mm)
BT 1850 (Infrared) - (dash) 30.5 (30.5 mm)
R635 (Red) 34 (34 mm)
R660 (Dark Red) 43 (43 mm)

PRO32 (Linear Polarizer)

Filters are available in three sizes, specific to the inside thread diameter of the lens. Use the table below to select the
corresponding filter for each C-mount lens available through Banner Engineering.

Size Lens Option
25.5 mm Edmund Optics, Tamron
27 mm Ricoh, Evetar (8 mm, 12 mm, 16 mm, 25 mm, 35 mm)
30.5 mm Computar (8 mm, 12 mm, 16 mm, 25 mm, 35 mm, 50 mm, 75 mm), Evetar (50 mm)
34 mm Evetar (6 mm, 75 mm)
43 mm Computar (5 mm)

" I_mportant: These filters are for the C-mount Igns only. Depending on the Iightir_1g teghnique used, a polarizing )

o filter may be needed for both the lens and the light source. See www.bannerengineering.com for Banner's selection

of light filters.

15.5 Lens Cover

When used, the optional lens covers offer an IP67 rating for the sensor for wet or dirty environments. The cover is painted
black aluminum.

Model Length Material Window Material
VELC60-PC Polycarbonate
60 mm
VELC60-BG Borosilicate glass
Painted aluminum
VELC85-PC Polycarbonate
85 mm
VELC85-BG Borosilicate glass

www.bannerengineering.com - Tel: 763.544.3164
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15.6 Display Cover

Use the Display Cover to protect the display and buttons from the elements.

VEDC-BD
= Painted anodized
aluminum with
borosilicate glass window
e  Mounting hardware
included

15.7 Ring Lights

For additional ring light information, see p/n 192656 for standard lights and p/n 192657 for high intensity lights. Additional
(standalone) lights are available. See www.bannerengineering.com.

Standard Ring Lights

62 x 62 mm Models 80 < 80 mm Models Color Connection

LEDIRV62X62M LEDIRV80X80M Infrared, 940 nm

LEDRRV62X62M LEDRRV80X80M Visible red, 630 nm

LEDWRV62X62M LEDWRV80X80M White, all visible 300 mm (12 in) cable with a threaded 3-pin
Pico-style connector

LEDBRV62X62M LEDBRV80X80M Visible blue, 464 nm to 475 nm

LEDGRV62X62M LEDGRV80X80M Visible green, 520 nm to 540 nm

High Intensity Ring Lights

Model LED Color Intensity Adjustment Connection
LEDRRV70XD5-XM Visible red, 620 nm to 630 nm
LEDWRV70XD5-XM White, 5000 K to 8300 K
LEDBRV70XD5-XM Visible blue, 465 nm to 485 nm )
LEDGRV70XD5-XM Visible green, 520 nm to 535 nm Fixed
LEDIRV70XD5-XM Infrared, 850 nm
LEDUV395RV70XD5-XM Ultraviolet, 395 nm 300 mm (12 in) cable with a threaded
LEDRRV70XD5-PM Visible red, 620 nm to 630 nm 3-pin Pico-style connector
LEDWRV70XD5-PM White, 5000 K to 8300 K
LEDBRV70XD5-PM Visible blue, 465 nm to 485 nm
Potentiometer
LEDGRV70XD5-PM Visible green, 520 nm to 535 nm
LEDIRV70XD5-PM Infrared, 850 nm
LEDUV395RV70XD5-PM Ultraviolet, 395 nm

15.8 Interface Module

For additional interface module information, see p/n 193821.

Models Trigger Connections

VESIM-PT Current Sourcing (PNP) Two 13-pin Terminals

11 connects directly to the VE Series smart cameras
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15.9 Product CD

Part Number Description

97733 CD that includes the Vision Manager software and applicable documentation. Available for purchase for those without access
to download the software and documentation from the internet.
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16 Product Support and Maintenance

16.1 Repairs

Contact Banner Engineering for troubleshooting of this device. Do not attempt any repairs to this Banner device; it
contains no field-replaceable parts or components. If the device, device part, or device component is determined to
be defective by a Banner Applications Engineer, they will advise you of Banner's RMA (Return Merchandise Authorization)
procedure.

l: e Important: If instructed to return the device, pack it with care. Damage that occurs in return shipping is not
s covered by warranty.

16.2 Maintenance

Maintenance tasks include keeping the hardware free of dust and dirt and updating the Vision Manager software and
sensor firmware as new versions become available.

16.2.1 Clean the Sensor

Regularly remove any dust or dirt from the sensor using a soft cloth.

If needed, slightly dampen the cloth with a weak solution of neutral detergent. Avoid getting dirt on the imager (the area
behind the lens). If the imager is dirty, use anti-static compressed air to blow off the dust.

16.2.2 Clean the Lens

Regularly remove dust, dirt, or fingerprints from the lens.

Use anti-static compressed air to blow off dust. If necessary, use a lens cloth and lens cleaner or window cleaner to wipe
off remaining debris.

16.2.3 Update the Software and Firmware

The current version of Vision Manager software and the sensor firmware is available for download from
www.bannerengineering.com.

16.3 Contact Us

Corporate Headquarters

Address: Phone: +1 763 544 3164

Banner Engineering Corporate Website: www.bannerengineering.com
9714 Tenth Avenue North

Minneapolis, Minnesota 55441, USA

Europe

Address: Phone: +32 (0)2 456 0780

Banner Engineering EMEA Website: www.bannerengineering.com/eu
Park Lane Culliganlaan 2F Email: mail@bannerengineering.com

Diegem B-1831, Belgium

Turkey

Address: Phone: +90 216 688 8282

Banner Engineering Turkey Website: www.bannerengineering.com.tr
Barbaros Mah. Uphill Court Towers A Blok D:49 Email: turkey@bannerengineering.com.tr

34746 Bati Atasehir Istanbul Turkiye

India

Address: Phone: +91 (0) 206 640 5624

Banner Engineering India Pune Head Quarters Website: www.bannerengineering.co.in
Office No. 1001, 10th Floor Sai Capital, Opp. ICC Senapati Bapat Road Email: salesindia@bannerengineering.com

Pune 411016, India
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Address:
Banner Engineering de Mexico Monterrey Head Office

Edificio VAO Av. David Alfaro Siqueiros No.103 Col. Valle Oriente C.P.66269

San Pedro Garza Garcia, Nuevo Leon, Mexico

Brazil

Phone: +52 81 8363 2714 or 01 800 BANNERE (toll free)
Website: www.bannerengineering.com.mx
Email: mexico@bannerengineering.com

Address:

Banner do Brasil

Rua Bardo de Teffé n° 1000, sala 54

Campos Eliseos, Jundiai - SP, CEP.: 13208-761, Brasil

China

Phone: +1 763 544 3164
Website: www.bannerengineering.com.br
Email: brasil@bannerengineering.com

Address:

Banner Engineering Shanghai Rep Office

Xinlian Scientific Research Building Level 12, Building 2
1535 Hongmei Road, Shanghai 200233, China

Japan

Phone: +86 212 422 6888
Website: www.bannerengineering.com.cn
Email: sensors@bannerengineering.com.cn

Address:

Banner Engineering Japan

Cent-Urban Building 305 3-23-15 Nishi-Nakajima Yodogawa-Ku
Osaka 532-0011, Japan

Taiwan

Phone: +81 (0)6 6309 0411
Website: www.bannerengineering.co.jp
Email: mail@bannerengineering.co.jp

Address:

Banner Engineering Taiwan

8F-2, No. 308 Section 1, Neihu Road
Taipei 114, Taiwan

Phone: +886 (0)2 8751 9966
Website: www.bannerengineering.com.tw
Email: info@bannerengineering.com.tw

16.4 Banner Engineering Corp Limited Warranty

Banner Engineering Corp. warrants its products to be free from defects in material and workmanship for one year following
the date of shipment. Banner Engineering Corp. will repair or replace, free of charge, any product of its manufacture
which, at the time it is returned to the factory, is found to have been defective during the warranty period. This warranty
does not cover damage or liability for misuse, abuse, or the improper application or installation of the Banner product.

THIS LIMITED WARRANTY 1S EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR
IMPLIED (INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE), AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEALING OR
TRADE USAGE.

This Warranty is exclusive and limited to repair or, at the discretion of Banner Engineering Corp., replacement. IN NO
EVENT SHALL BANNER ENGINEERING CORP. BE LIABLE TO BUYER OR ANY OTHER PERSON OR ENTITY FOR
ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFITS, OR ANY INCIDENTAL, CONSEQUENTIAL OR
SPECIAL DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE THE
PRODUCT, WHETHER ARISING IN CONTRACT OR WARRANTY, STATUTE, TORT, STRICT LIABILITY,
NEGLIGENCE, OR OTHERWISE.

Banner Engineering Corp. reserves the right to change, modify or improve the design of the product without assuming any
obligations or liabilities relating to any product previously manufactured by Banner Engineering Corp. Any misuse, abuse,
or improper application or installation of this product or use of the product for personal protection applications when the
product is identified as not intended for such purposes will void the product warranty. Any modifications to this product
without prior express approval by Banner Engineering Corp will void the product warranties. All specifications published in
this document are subject to change; Banner reserves the right to modify product specifications or update documentation
at any time. Specifications and product information in English supersede that which is provided in any other language. For
the most recent version of any documentation, refer to: www.bannerengineering.com.
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absolute threshold
edge profile 81, 90, 109
value 80, 90, 109
Active Sensors tab 22
adaptive threshold
bead type 55, 69
blob type 55, 69
All Results 29
area 74
area range 70
auto exposure 45
Average Gray tool
test parameters 51
input parameters 49-51
results 52
using 52

B

backup 25, 130
Bead tool
bead width 56
filters 56
input parameters 53-57
results 58
ROI 54, 59
test parameters 58
using 61
bead type
adaptive threshold 55, 69
fixed threshold 55
Blemish tool
input parameters 64—66
results 67
test parameters 66
using 67
blob statistics 70
Blob tool
input parameters 68—72
results 73—-76
statistics 70
test parameters 72
using 76
blob type
adaptive threshold 55, 69
fixed threshold 55
bracket 208
buttons
lock 131

Cc

Camera tool

results 48

using 45-48
centroid 74
characteristics

Measure tool 121

communications 36-38
compactness 75
copy 20, 32
cordset 208
cover
lens 211

D

DAP 176
data model 176
delete
inspection 20, 32
tool 20
tool and tools after 20
Device Access Point
, See DAP
device control 179
discrete 1/0
configure 21
display 131-134
DISPLAY 134
display menu 134
duplicate 20

E

eccentricity 76
edge length range
Blemish tool 65
edge polarity 80—-82, 89-91

edge profile
absolute threshold 81, 90,
109
edge strength threshold 83,
91, 110
relative threshold 82, 89,
108

edge strength threshold
edge strength 82, 91, 109
Edge tool
input parameters 79-84
results 85
test parameters 85
using 86, 123
emulator
backup 25, 130
restore 25, 130
ETHER 133
Ethernet
communications 136
settings 36
EtherNet/IP 37
export
system logs 39
exposure
auto 45
external strobe 47

F
factory default 44

Favorites tab

add 23

remove 23
filters

Bead tool 56

blob tool 71

Edge tool 83

lens 12, 211

Locate tool 92

Object tool 110
firmware

update 24

version 24, 25
fixed threshold

bead type 55

blob type 55
focus information 47

G

gain 45

Generic Station Description
, See GSD

GSD
Install 184

H

histogram
, See tool histogram
Home screen 22-26

1/0
discrete 34, 36
summary 27
IMAGE 133
image export
settings 38
image menu 133
image overlays 50, 56, 65, 71,
84, 93, 101, 111, 121
imager 45
indicators, LED 7
Industrial Protocols 37
INFO 133
information menu 133
Input/Output 133
inspection
begin at startup 33
copy 32
delete 20, 32
manage 32, 33
modify 19
name 19
save 19, 33
set up 17-20
summary 27



transfer 33
Inspection Logs
sources 30
Inspection Logs screen 30, 31
Inspection Management screen
31-33
inspection results 178
interface 131
interface module 212
10 133

L

lens
1.3 MP 210
2 MP 210
cover 12, 211
filter 12, 211
WVGA 209

light
ring 12, 212

Locate tool
input parameters 88-93
results 94
test parameters 94
using 95

Logic tool
input parameters 125-127
results 127
test parameters 127
using 127

logs
inspection 30, 31
system logs 39

M

major axis angle 75
major axis length 75
Manage 32, 33
mask
add 50, 54, 64, 69
delete 50, 54, 64, 69
Match tool
input parameters 98-102
remote TEACH 106
results 103
test parameters 102
using 104
Math tool
input parameters 115-117
operand A 116
operand B 117
operator 115
results 117
test parameters 117
using 118
max radius 76
max radius position 76
measure from 121
measure to 121
Measure tool

characteristics 121
input parameters 120-122
measure from 121
measure to 121
results 122
test parameters 122
min radius 76
min radius position 76
minor axis length 75
Modbus/TCP 37
models 6

N

Network Adapters tab 24

O

Object tool
input parameters 106—112
results 112
test parameters 112
using 113
object type 108, 109
operand 115, 125
operand A 116
operand B 117
operation 115
operator 115

P

pattern

Match tool 99
PC Requirements 9
PCCC 37
PCHANGE 133
percent

relative threshold 81, 89,

108

percent match 100
perimeter 74
pixel intensity range 50
precision 100
product change 133
PROFINET 37

R

reboot 44
REBOOT 134
reboot menu 134
reject level 55, 56, 70
relative threshold
edge profile 82, 89, 108
percent 81, 89, 108
remote TEACH
Match tool 106
reset 44
restore 25, 130
results
Average Gray tool 52

217

Bead tool 58
Blemish tool 67
Blob tool 73-76
Camera tool 48
Edge tool 85
Locate tool 94
Logic tool 127
Match tool 103
Math tool 117
Measure tool 122
Object tool 112

ring light 12, 212

ROI (Region of Interest)
Bead tool 54, 59
search 99
teach 99

rotation range 100

S

save 19, 33
scale units 42
screen
Home 22-26
Inspection Logs 30, 31
Inspection Management
31-33
Sensor 26—29
System Settings 34, 36-39,
41, 42, 44
search ROI 99
sensitivity 65
sensor
backup 25
boot count 34
firmware version 34
gateway 34
hour count 34
IP address 34
MAC address 34
menu 132
model number 34
name 34
reset 44
restore 25
serial number 34
subnet mask 34
Sensor Maintenance 24, 25
Sensor Neighborhood 22—-24
Sensor screen 26—29
software
information 26
version number 26
Vision Manager 8
strobe
external 47
submodule description 178,
179, 182, 183
supported submodules 178,
179, 182, 183
SYSERR 134
system error menu 134



System Settings screen 34,

36-39, 41, 42, 44

T

tab
About 26
Active Sensors 22
All Results 29
Favorites 23
Network Adapters 24
Tools & Results 28
Tools Only 28
TEACH
, See remote TEACH
teach ROI 99
test
Average Gray tool 51
Bead tool 58
Blemish tool 66
Blob tool 72
Edge tool 85
Locate tool 94
Logic tool 127
Match tool 102
Math tool 117

Measure tool 122
Object tool 112
threshold

absolute 80, 81, 90, 108,

109
adaptive 54, 55, 69, 70

edge polarity 80-82, 89-91
edge strength 82, 83, 91,

109, 110
fixed 55, 56, 70
object type 108, 109
reject level 55, 56, 70

relative 81, 82, 89, 107,

108
timeout 100
tool
add 17
Average Gray 49-52
Bead 53-59, 61
Blemish 63—-67
Blob 68-76
copy 20
delete 20
delete tool and after 20
Edge 79-86

Locate 87—95

Logic 125-127
Match 98—104, 106
Math 115-118
Measure 119-123
Object 106-113
rename 18

tool histogram 51, 57, 66, 72,

84, 93, 102, 111
Tools & Results 28
Tools Only 28
Transfer 33
trigger 46
trigger mode 138

U

Units 41, 42
use as reference 92, 101

V

Vision Manager
about 26
version number 26
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