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INDUSTRY 41

I Robotics, Integration, and Automation

INTEGRATING THE VISION SENSOR

Name Class/Period

Date

1. Overview

In this lab activity, you will add the vision sensor (QC camera) to the SmartCart LAN and create a

rudimentary camera job.

2. Performance Objectives

After completing this lab activity, you will be able to:
e Add the QC camera to the SmartCart network.
e Update camera firmware.

e Create an In-Sight Explorer job.

3. Required Materials

You need the following materials to complete the lab activity:
e SmartCart 4.0 °

e Computer °

e FEthernet cables

4. Required Software

Flat Screwdriver

Workpieces (blocks)

In-Sight Explorer is required for this lab activity. If you are having problems installing or licensing the

software, contact your instructor or IT manager.

5. Inventory and Safety

Before beginning the lab activity, review this checklist and mark off each item as you complete it.

[J All hardware components are available for this lab activity.

[1 Hands, hair, and clothing are securely away from the work area.

[1 The work area is clean and devoid of food or drink.

[1 Review the SmartCart safety guidelines.

[1 Read through the entirety of this lab activity to familiarize yourself with the requirements.
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6. Lab Activity

6.1. Adding the Camera to the LAN

In this task, you will add the 1S2000 vision sensor to the SmartCart LAN.

Complete these steps:

1.

Check that your SmartCart 4.0’s Cognex 152000 vision sensor’s power cable is connected to the
I/0 box and the green Ethernet cable is connected to the switch. Ensure also that your
workstation is connected to the switch via an Ethernet cable.

Turn on the I/0 box. Ensure that the vision sensor powers on.

Ensure that your workstation’s IP address is set to 192.168.0.1 and the subnet mask to
255.255.255.0. Change the IP address and subnet mask of the workstation If necessary.

Launch In-Sight Explorer.

™ In-Sight Explorer 6.5.0

L3

The In-Sight Explorer window is displayed. There should not be any devices listed yet.

File Edit tem Window Help

EEFEEEYY’

In-Sight Network

@ Note: If the vision sensor is listed, perform the reset steps in Section 8.1 Resetting the Camera to

Factory Defaults on page 22 and then continue with this task.
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5. If prompted by a warning, close the window or click OK.

In-Sight &.5.0

6. Select System > Add Sensor/Device to Network.

File Edit WView System Window Help

J ﬁ lﬂ|§$ Log On/Off...

e — Lock In-5ight Explorer
In-Sight Metwork

Change Password

Eﬂ Create Report..

Gij Backup..

Restore..
Restore From..

Clone To..

Update Firmware..

[ Add sensor/Device To Metwork.. %

Explorer Host Table..

Remote Subnets..
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The Add Sensor/Device to Network window opens. The SmartCart’s 1IS2000 vision sensor is
displayed in the list of devices, even though its IP address is not on the LAN.

@ Troubleshooting Tip: If the vision sensor is not listed, select Show All at the bottom of the
window. If it is still not listed, check the physical connection of the vision sensor to the switch. The
vision sensor’s green Ethernet cable may have come loose during fixturing.

7. Select the vision sensor.

Enter text to filker the list.

Host Na... Type MAC IP
9 | __is2000... [2000-13.. |00-d0-24-8d-ae-fE 192.168.1.84
b

| 00-d0-24-8d-ae-f6 |

8. Change the Host Name to something that will help you identify the device later.

9. Select Use The Following Network Settings.

SmartCart1_Camera

192 168, 1 |, &4 |

255,255,255, 0
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10. Change the IP Address to 192.168.0.7. Keep the Subnet Mask at 255.255.255.0, and leave the
other fields blank.

192 168, 0 |, 7

255,255,255, 0

11. Check the Reset Admin Password and Reset Sensor Settings to Factory Defaults options and
then click Apply.

12. A popup dialog is displayed. Click OK.

Add Sensor/Device to Network

13. The Progress window is displayed. Turn the I/O box off and then on again.

%8 Progress

@ Note: You may be prompted to cycle the power several times.
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14. The network settings are changed. Click OK.

The SmartCart vision sensor is added to the list of devices on the left side of the In-Sight Explorer
window.

File Edit WView System Window Help

In-5Sight Metwork

4 %ﬁln-ﬂigm Sensors
W smartCart1_Camera

15. Close the popup window.

48 Add Sensor/Device to Network

Enter text to filter the list,
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16. Close the Add Sensor/Device to Network window.

#8_Add Sensor/Device to Network

Enter text to filter the list,

Host Na..  Type MAC IP
W | SmartCa... | 2000-13.. |00-d0-24-8d-ae-f6 | 19216807

Elash Lights [5]

INDUSTRY 442

Copy PC Metwork Settings

7

Robotics, Integration, and Automation | Integrating the Vision Sensor

© 2023 Intelitek Inc. All rights reserved | RAI_6-2_Camera_Integration_v1.6



intelitek»» INDUSTRY 442

6.2. Updating Camera Firmware
In this task, you will update the vision sensor’s firmware.
Perform these steps:

1. Inthe In-Sight Network pane, right-click the SmartCart’s vision sensor. In the popup list, select
Firmware Update.

In-Sight Metwark

Filter:

F] ﬁln-ﬂightﬂemnrs

TIOIET sancar cames

Show EasyBuilder View

Show Sensaor Status View
Open Web Browser View
Paste

Create Report

&L

Backup

¥ Restore

Properties

Group

Firmware Update
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The Select Vision Systems for Firmware Update window is displayed.

% Select Vision Systems for Firmware Update x

Enter text to filter the list.

.

2. Select the SmartCart QC camera.

[v| 99| SmartCart1 C.. | 2000-130C 6.02.01 (029) 6.05.00 (029)

3. Click Next.
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4. The Update Vision System Firmware window is displayed. Click Update Firmware.

%8 Update Visi ystem Firmware

6.02.01 (029)

Update Firmware @

5. Wait patiently for the firmware to update and for the camera to restart. The process may take
several minutes.

Version

Start primary firmware file update.

%% Firmware Update Complete

er

6.02.01 (029) Firmware update complete
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6.3. Creating a Job with EasyBuilder — Initial Steps

In this task, you will follow the EasyBuilder steps to create a camera job for identification and inspection
of a specific color of workpiece (block). The job should register a pass for the block of the correct color
and a fail for blocks of other colors.

In this example, a yellow block is used. You may use any color of block for your system.
Perform these steps:

1. Place the block under the camera.

2. Inthe In-Sight Network pane, double-click the SmartCart camera or right-click it and select Show
EasyBuilder View.

In-Sight Metwork

Filter: |

4 EIn-Sigh‘t Lensors
P smartCart1_Camera

Show EasyBuilder View

[

Show Sensor Status View

Open Web Browser View

The EasyBuilder view is displayed.

4 %iInSight Sensors <
im:
G smartCart1_Camera PR o s o —

i
i

rr |

T smartCarti_Camera
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@ Note: Ensure that the camera is Offline. If it is Online, click the Online/Offline button to turn the
camera offline.

Online

89% Job Size Available

3. Click the Set Up Image step.

Application Steps

4,
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5. Adjust the lighting and exposure using the settings in the Lighting tab.

Trigger gl el White Balance Image

(@) Auto Exposure | I Manual Exposure
Target Image Brightness Exposure {msec)
B [ 123.234 7 |
et Ftans i
[ Exposure Region ] [ Compute ]

@ Note: If necessary, navigate to the Image tab and select Image Magnification Mode.

Trigger Lighting  White Balance QlGERE

Image Area Height
" "

ﬂ 479

| o Imag Magnification Mode
L

Use Image Magnification Mode i

6. Adjust focus by slowly turning the screw at the back of sensor’s light module using a flathead

screwdriver.

7. Click Live Video to stop live video.
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8. Inthe White Balance tab, click Set White Balance.

Trigger @ Lighting RYGHE:EIEL N Image

—————

| Set White Balance h |
Lag'

9. Click the Locate Part application step.

Application Steps

4 D Location Toals

f Pattern

,"| Edge
;ﬂ' Edge Intersection

ﬁ Circle
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11. Adjust the Search and Model regions, and then click OK.

Application Steps

87% Job Size Available

Palette

Rate: 46.3% (31/67)
Time: 0.0ms

86% Job Size Available
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13. Click the Inspect Part step.

1 e—

[

14. Select Color Pixel Count and then click Add.

4 7 Presence/Absence Tools
n Brightness
ﬁll Contrast
e Pattern
%% Color Pixel Count
§->| Edge
A0 Circle

b I Measurement Tools
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15. Resize the region around the block and then click OK.

~

85% Job Size Available Offline

16. Click Train Colors.

ColorPixels_1

A ||Edge_1 Fixture =]
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17. Click the Select Colors to Add button.

Fimsh Color Selection

Select Colors to Add

18. Select a pixel whose color is representative of most pixels of the block.

84% lob Size Available
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The color is added.

19. Click Finish Color Selection.

Finish Color Selection

20. The Edit Tool pane for the color pixel tool count is displayed again. The tool should register a
pass for the yellow block.

Help &S 1/O | TestRun™

s R Name Result Type

O:E: ;‘"%Panemj Pass (99.4) | Pattern
@ ™

%% | ColorPixe... Pass | Color Pixel C...

Rate: 46.3% (31/67)
Location=137,225 Size=252x241 Rotation=0° Curv... 84% Job Size Available | Time: 6055.5ms
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21. Change the name of the tool to the color of the block you used or similar.

#esten e ||

22. Remove the block and replace it with a block of another color.

23. Click the Trigger button to acquire an image.

Window Help

&ﬁmm&aaasz

pplication Steps

24. Ensure that the block registers a pass for the locate tool and a fail for the inspection tool.

= |f a fail is registered for the location tool, return to the pattern tool and adjust the
parameters.

= |f a pass is registered for the inspection tool, return to the color pixel count tool and adjust
the parameters.

Help LEHNEY I/O | TestRun™

* ez R Name Resuit Type
E: g"‘ ‘ Pattern_1 Pass (55.2) Pattern
| %% | ColorPixe... | 3¢ Fail: Out of Range | Color Pixel C...

Rate: 46.4% (32/69)
84% Job Size Available i Job Time: 123.6 ms Total: 124.3 ms
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25. Repeat steps 22 to 24 for all other block colors, including the original block again. Ensure that
only the original block and blocks of its color result in a pass for the inspection tool. If the yellow
block results in a fail, train additional colors, increase color tolerance (including unchecking the
Ignore Brightness option), or adjust the Pixel Count Meter and Pass Range.

26. Select the Save Job step.

27. Select Save As.

28. Save the job to the 1S2000 (in the In-Sight Sensors folder) with the name 1_Yellow_Block or
similar. The file must be saved on the camera (not in a folder on the workstation) and the file
name must begin with a number, because this number value will be referenced by the PLC
routine which you will create in the next lab activity. If you are sharing the SmartCart with other
participants, make sure that the numbers of all job file names are unique.

ﬂ SmartCart1_Camera - Save As X

T comes | [f

T T
L
oonescson ol ol |

29. Repeat this task to create jobs for all other colors of blocks.
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7. Authentic Skill Assessment

Have your instructor verify that your work meets the requirements in the performance objectives and
sign below. Keep this lab activity sheet for future reference.

Instructor Signature Date

8. Reset Steps

If someone else is going to be performing this lab activity after you, perform the reset steps below.
Consult with your instructor before doing so.

8.1. Resetting the Camera to Factory Defaults

@ Note: Resetting the vision sensor to Factory Default settings does not reset the device’s IP
address.

Perform these steps to change the vision sensor’s IP address and to reset it to factory default settings:

1. Change your workstation’s IP address to 192.168.1.1.

Internet Protocel Version 4 (TCP/IPwd) Properties X
General

‘You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: |192.168. 1 . 1 |

Subnet mask: | 255.255.255. 0 |

Default gateway: | . . . |
22
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2. InIn-Sight Explorer, navigate to System > Add Sensor/Device to Network.

Window Help
Log On/Ofi..
Lock In-Sight Explorer
Change Password
Create Report..
Backup..
Restore..
Restore Fromi..
Clone To..
Update Firmware...

[® add Sensor/Device To Metwork..

Explarer Host Table..

The Add Sensor/Device to Network window is displayed.

Enter text to filter the list.

Host Mame  Type MAC P

L]
@
[Copy PC Metwaork Settings
|
|

ErmErTNe o

3. In the bottom-left area of the window, select Show All.

Flash Lights
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4. The SmartCart camera is displayed in the list. Select it.

Enter text to filter the list.

MAC IP @

192.168.0.7

6. Accept the popup message by clicking OK.
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7. The Progress window is displayed. Turn the I/O box off and then on again.

%8 Progress

@ Note: You may be prompted to cycle the power several times.

8. The network settings are changed. Click OK.

Add Sensor/Device to Metwork

9. Close any popup windows and close the Add Sensor/Device to Network window.

10. Restore the workstation’s IP address to 192.168.0.1.

9. Shutdown

Unless instructed otherwise by your instructor, review and complete each of the items on the checklist
below.

[1 Close In-Sight Explorer.

[1 Power down the I/O box.
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