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I Robotics, Integration, and Automation

SMARTCART VISION PART 1

Name Class/Period Date

1. Overview

In the previous lab activity, you integrated the Cognex IS2000 vision sensor (camera) into the SmartCart
4.0 network and created jobs for inspection of each color of block.

In this lab activity, you will integrate the previous activity’s camera jobs into a Logix Designer PLC
project. The PLC logic will be used to trigger the vision sensor and inspect the workpieces. Before
proceeding, ensure that all of the camera jobs that you created are saved on the vision sensor, and each
file name begins with a unique number prefix.
2. Performance Objectives
After completing this lab activity, you will be able to:

e Install an add-on profile (AOP) for Cognex vision sensors.

e Create an I/O module for the Cognex 1S2000 in a Logix Designer project.

e Build a PLC programming routine that runs a sequence of machine vision-related activities.

3. Required Materials
You need the following materials to complete the lab activity:
e SmartCart 4.0 e Ethernet cables

e Computer e  Workpieces (blocks)

4. Required Software

In-Sight Explorer and Studio 5000 Logix Designer are required for this lab activity.

5. Inventory and Safety

Before beginning the lab activity, review this checklist and mark off each item as you complete it.
(1 All hardware components are available for this lab activity.

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

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

Review the SmartCart safety guidelines.

o o o d

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

6.1. Installing the AOP
In this task, you will install Cognex add-on profiles (AOPs) for use in your Logix Designer projects.
Complete these steps:

1. Ensure that all Studio 5000 applications are closed.

2. Navigate to the course page and download the Cognex AOPs resource from this section’s
Resources area. Once download is complete, extract the files.

3. Open the folder...
Mame

Cognex AQP L}
Cognex EDS
Startup Package_ALTxdx_

4. ..and run MPSetup.exe.

Systern
| autorun.inf
[%] MPLdI
etup.exe
%] MPSetup
|%] MPSetupCHS.d
|%] MPSetupDEU.dI

The Profile Setup application initializes.

R5Legix 3000 Module Profiles Setup

Please wait while Setup evaluates and prepares your workstation for
R5Logix 5000 Module Profiles.

Initializing...
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5. The setup wizard is displayed. Click Next.

ﬁ R5Logix 5000 Module Profiles Setup — >

Welcome to the RSLogix 5000 Module Profiles Setup
Wizard.

The RSLogix 5000 Module Profies Setup Wizard provides for the
installation of these groups of RSLogix 5000 Module Profiles.

Cognex 1756 Comm Module Profiles
1.28.01

Logix Designer Motion Database
30.03 4091

Roclowell Automation Catalog Services
203.4091

Details... |

MNext = Cancel ‘

6. Accept the license agreement and then click Next.

ﬁ R5Logix 5000 Module Profiles Setup — >

License Agreement

Pleaze read the following license agreements carefully.

* BSLlogix 5000 Module Profiles

END-USER LICENSE AGREEMENT ~
IMPORTANT-READ CAREFULLY: This End-User License
Agreement ("EULA") is a legal agreement between you (either an
individual or a single entity) (“You or Licensee™ and Cognex Corp,
(*LICENSOR. or Cognex") for the software product or products that
You acquired, which includes computer software and may include
associated media, printed materials, and “onling” or electronic

Anriimantatinn ac wall as ame indatac M Qafharara™ An amandmant

L

{* i accept the terms in all of the license agreements!

" | do not accept the terms in all of the license agreements

< Back Mext = Cancel
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7. Select Install and then click Next.

INDUSTRY 44

ﬁ R5Legix 5000 Module Profiles Setup

Program Maintenance
Install or remave R5Logix 5000 Module Profiles.

J Install R5SLogix 5000 Module Profiles from media.
1%
¢ Uninstall

@ Uninstall R5Logix 5000 Module Profiles.

< Back Mext =

Cancel

8. If desired, review the modules to be installed. Click Install.

ﬁ R5Logix 5000 Module Profiles Setup

Ready to Configure R5Logix 5000 Module Profiles
The wizard is ready to corfigure RS Logix 5000 Module Profiles.

Click Instal to begin the installation.

Install these RSLogix 5000 Module Profiles. ..

28 Cognex 1756 Comm Module Profiles Details:

If you wart to review ar change any of your settings, click Back. Click Cancel to exit the wizard.

Group

Available Software Version:
1.28.01

Installation Status:
Mot Installed

<

Cognex 1756 Comm Madule Profiles

< Back W

Cancel
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9. The profiles are installed. Click Next.

ﬁ R5Logix 5000 Module Profiles Setup - >

Configuring RSLogix 5000 Module Profiles
The program features you selected are being configured.

Pleaze wait while the Setup Wizard installs the RSLogix 5000 Module Profies. This may take several
minutes.

Status:

DataMan 60 Series: ID Reader ~
DataMan 260 Series: ID Reader
DataMan 400 Series: |0 Reader

Cognex 1756 Comm Module Profiles wersion 1.28.01 install successful.

INDUSTRY 44

< Back Mext = Cancel

10. Click Finish.

ﬁ R5Logix 5000 Module Profiles Setup — *

RSLogix 5000 Module Profiles Setup Complete

The R5Logix 5000 Module Profiles Setup Wizard
configuration tasks have completed. Click Finish to exit the
wizard.

|+ Display RSLogix 5000 Module Profiles Release Motes!

Finish [_: I Cancel
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6.2. Creating the Cognex Module in Logix Designer
In this task, you will add a Cognex 1S2000 vision sensor module to a Logix Designer project.

1. Power on the SmartCart’s I/O box. The PLC and 152000 vision sensor (camera) turn on.

2. Using the Windows Command Prompt, ping your IS2000 camera (IP address 192.168.0.7) to
confirm network connectivity.

3. Run Studio 5000 Logix Designer and open the project that you worked with in the previous
section. The project should already include the PLC, the robot (ETHERNET-MODULE), and at least
one |O-Link master.

4 [/ Cenfiguration
4 B3 5069 Backplane
E{Zﬂ [0] 3069-L306ER. SmartCart]
4 =g Al, Ethernet
Eﬁ! 506%-L306ER SmartCart
fl ETHERMET-MODULE Robot
w41 1322 Master_8port
4 = A2 Ethernet
E{j 5069-L306ER SmartCart

4. Save the project with a new name, such as Machine_Vision_Test or similar.
5. Download the project to the PLC and stay online in Rem Run mode.

If the robot is off, there will be an I/O configuration warning. The robot is not required in this lab
activity, and you can leave it off.

6. Inthe Controller Organizer, right-click the A1, Ethernet port and then select New Module.

4 I/ Configuration
4 B3 5089 Backplane
E{Zﬂ [0] 3069-L306ER SmartCart1

G 5060-L306f O Mew Module... N
f] ETHERMET Import Module...
e AL1322 M2 Discover Modules..,
4 A2 Ethernet
& 5069-L306 0 Faste
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The Select Module Type window is displayed. Note that if you search Cognex in the Catalog tab’s
search field, the In-Sight devices whose AOPs you installed are displayed. Without the

installation of the AOPs, these modules are neither available nor visible.

Select Module Type
Catalog  Module Discovery Favorites
Cognex Clear Filters Show Filters ¥
Catalog Number Description Vendor Category 2
DataMan 200 Series |0 Reader Cognex Corporat...  Communication
DataMan 260 Series |D Reader Cognex Comporat...  Communication
DataMan 300 Series |0 Reader Cognex Corporat...  Communication
DataMan 400 Series |0 Reader Cognex Corporat...  Communication
DataMan 500 Series |0 Reader Cognex Corporat...  Communication
DataMan &0 Seres |0 Reader Cognex Corporat...  Communication
DatalMan 8000 Series |0 Reader Cognex Corporat...  Communication
In-Sight 1700 Series Vision System Cognex Corporat...  Communication
In-Sight 2000 Series Vision System Cognex Corporat...  Communication
In-Sight 3400 Series Vision System Cognex Corporat...  Communication
In-Sight 500 Series Vision System Cognex Corporat...  Communication
In-Sight 5000 Series Vigion System Cognex Corporat...  Communication
In-Sight 5700 Series Vision System Cognex Corporat...  Communication
In-Sight 7000 Series Vision System Cognex Corporat...  Communication w
21 of 779 Module Types Found Add to Favorites
[] Clese on Create Create Close Help

7. Select the Module Discovery tab.

Catalog  Module Discgery Favarites

Cognex
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8. Wait for the modules to be displayed in the tab. If your camera is on the network, it should
appear in the list. Click the Create button next to the In-Sight 2000 Series module.

Select Module Type

Catalog Module Discovery  Favorites

Modules Revision Addttional Information Action
= Al, Bthemet
E ? <192.168.0.1> ACC-LAP 13.001 A profile must be installed before this d...
? 2192 .168.0.3> YRC1000micro EtherNet. .. 1.001 M Discoversd module does not match th...
2 <152 163.0.4> 2713P-T7WDN 8.001 M Device is not supported in this context.
W= 192.168.0.5- AL1322 1.006 Mo action needed. Module exists in pr...

b B <192.168.0.7> In-Sight 2000 Series 11.001

[] Clese on Create Create Close Help
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The New Module window is displayed. The IP address is entered automatically.

B New Module

General Connection Module Info Vendor

Status: Creating

Input Results from Sensor:. DINT-8
Output Data te Sensor: DINT-3

Type: In-Sight 2000 Series Vision System
Vendor: Cognex Corporation
Parent: Local
Mame:
Description:
Module Definition
Revision: 11.001
Electronic Keying: Compatible Module
Connection: Data (Bidirectional)

*
Ethernet Address
() Private Network: 192,168, 1. =
@) IP Address: | 192 . 168 . 0 . 7
() Host Name:
Cancel Help

9. Add a name and description...

10. ...and then click OK.

Mame: Camera

Description:

152000 vision sensor

Cancel

9
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11. Accept the warning.

Logix Designer >

DAMNGER.. Online module creation.

Creating new module online could affect running system.

To prevent module creation from affecting running system, create
module with connection(s) inhibited.

[ ] Inhibit module connection(s).

Create new module online?

Yes k‘ Mo

The camera is added to the Controller Organizer’s |/O Configuration folder.

4 I/ Configuration
4 B3 5069 Backplane
E{il [0] 5069-L306ER SmartCart1
4 & Al, Ethernet
Eﬁl 5069-L306ER SmartCart]
fl ETHERNET-MODULE Robot
W 11322 Master_Zport
Bl In-Sight 2000 Series Camera
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12. Close the Select Module Type window.

Select Module Type

Catalog Module Discovery  Favorites

Maodules Revision Additional Information Action
B | Al Ethemet

? <192.168.0.1> ACC-LAP 13.001 A profile must be installed before this d...

""" ? <152.168.0.3= YRC1000micro EtherMet... 1.001 My Discovered module does not match th...
02 <192.163.0.4= 2713P-TAWD1 3.001 W Device is not supported in this context.

: == ¢192.163.0.5> AL1322 1.006 Mo action needed. Module exists in pr...

- ﬂ <152.168.0.7> In-Sight 2000 Series 11.001 Mo action needed. Module exists in pr...

[] Close on Create Create Help

13. Double-click Controller Tags.

Controller Qrganizer

4 Controller SmartCart1
7 Controller Tags
Controller Fault dler
Power-Up Handler
4 Tasks
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14. Note the addition of the new camera module tags. Take a minute to expand these tags and
explore their respective tag members.

| <7 Controller Tags - SmartCart1{controller) x _

All Tags

# Data Type

{..} CC:InSight11_DINTE:L:0
fund CCiinSight11_DINTE:C:0

Scope: E@Smartﬂart'l w | Show:
Name zg8|s Value
B Camera:l
b Camera:0
End

b Master_8port:C

B Master_8portl]

B Master_8port:O1

Rezet
P Robot:C

0 BOOL

[} _0142:AL1322_AFBFEQ1A:C:0

[} _0142:AL1322_04852EE3:1:0

[} _0142:AL1322_23FE281C:0:0
0 BOOL

{..} AB:ETHERNET_MODULE:C:0

® Note: If you named your module differently, the names of the tags will have a different prefix.

15. Go offline with the PLC.
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6.3. Building a Vision Routine

INDUSTRY 44

In the previous task, you added the camera module to your PLC project. The module includes a variety
of input and output tags. The tables below contain a list of the most relevant ones. In this task, you will
create a logic routine to control the actions of the camera and inspect the colored blocks.

Input Tags (Status Category)

Camera:0.Control.ExecuteCommand

Tag Name Data Type Description
Indicates if the camera is online or offline. Being online
means that the camera can send/receive data to/from the
Camera:l.Status.Online BOOL job over the network, which is something that is required in
an application such as yours. The camera cannot switch
jobs if it is online.
Camera:l.Status.TriggerReady BOOL Indicates if the camera is ready to be triggered.
Camera:l.Status.CurrentJobID INT Indicates the active job number.
Indi h j h h h
Camera:l.Status.CommandCompleted BOOL ndicates that a job change has been accepted by the
camera.
Camera:l.Status.ResultsValid BOOL Indicates that there is a job result.
Camera:l.Status.JobPass BOOL Indicates if the job has registered a pass or fail.
Output Tags (Control Category)
Tag Name Data Type Description
Switches the status of the camera to offline, which is a
Camera:0.Control.SetOffline BOOL requirement for job switching. When this tag is turned on,
Camera:l.Status.Online turns off.
BOOL Readies the trigger for i isition. When this tag i
Camera:0.Control TriggerEnable 00 eadies the trigger for image .acqwsmon en this tag is
turned on, Camera:l.Status.TriggerReady turns on.
Camera:0.Control.Trigger BOOL Triggers an image acquisition and executes the camera job.
Camera:0.Control.Command INT Transfers the indicated job to the camera.
BOOL Switches the active camera job to the job that was

transferred by Camera:0.Control.Command.
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Perform the following steps:

1. Your program will require some other tags in addition to the camera module tags. Create these
tags in the Edit Tags table:
Tag Name Data Type Description of Use
Vision_Step DINT Keeps track of the vision sequence.
Vision_Command BOOL Starts the vision sequence.
Vision_Sequence_Complete BOOL Indicates if the vision sequence has been completed.
Camera_Timer TIMER Creates a short delay in the vision sequence.
Job_Number DINT For selection of the desired job.

Yellow_Block_Present

BOOL Used as a manual trigger to test the inspection job for the

yellow block.

Red_Block_Present BOOL Used as a manual trigger to test the inspection job for the
red block.

Green_Block_Present BOOL Used as a manual trigger to test the inspection job for the
green block.

Blue_Block_Present BOOL Used as a manual trigger to test the inspection job for the
blue block.

ONS1

ONS2

BOOL Used for one shots.
ONS3
ONS4
2. Add two new ladder routines to the main program. Name them Vision_Sequence and

Vision_Test.

4 Tasks
4 2% MainTask
4 Y MainProgram
<! Pararneters and Local Tags
& MainReoutine
Robot_Caontrol
Vision_Sequence
Vision_Test

Vision_Sequence will include the series of events to enable job loading and to trigger the
camera, and it is a routine that you will be able to reuse in future projects with slight
modifications. Vision_Test will have instructions that will allow you to externally trigger the
camera and will contain the actions that the SmartCart will take based on the inspection results
of the job.
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MainRoutine
3. Open MainRoutine.

4. Modify the rungs to only include JSR instructions that jump to the Vision_Sequence and
Vision_Test subroutines. The main routine will ignore any other routines that you may have in
your program such as the Robot_Control routine.

[ - mainprogram - mainoutine < |

@A O E (e e s

JSR
Routine Name Vision Test

JSR
Routine Name Vision_Sequence

The Vision_Test Routine

5. Double-click the Vision_Test routine to open its ladder editor.

4 Tasks
4 2% MainTask
4 Y4 MainProgram
<! Pararneters and Local Tags
& MainReoutine
Robot_Caontrol
Vision_Sequence

_in

nscheduled

This routine will be used to trigger the camera’s job switching sequence and perform actions
based on the job results:

= |f the result is a pass, the signal lamp should turn on with a green light.
= [f the result is a fail, the lamp should illuminate a red light.

The routine will also allow for selecting the job to be loaded to the camera.
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6.

8.

9.

For rung 0, add instructions that, when the yellow block is present under the camera, will select
job number 1 and initiate the vision sequence (which will be programmed in the
Vision_Sequence routine).

Yellow_Block_Present ONSH1 MOV Vision_Command
ONS Source 1 L

Dest Job_Number
0«

Note the following about rung O:

= Job 1 corresponds to the 1_Yellow_block camera job that we programmed in the previous lab
activity. If your job for inspecting the yellow block has a different number, use that number as
the Source in the MOV instruction.

= The XIC addressed to Yellow_Block_Present will be toggled manually. The ONS is added so
that vision sequence will occur once per block.

= The Vision_Command tag is latched. It will be unlatched in the Vision_Sequence routine.

For rung 1, program the action of the job result after completion of the vision sequence. If the
workpiece passes inspection, turn on the green LED. If the workpiece fails inspection, turn on
the red LED.

Green LED
Vision_Sequence_Complete Camera:l.Status.JobPass  Master_8port:O1.Data[87].1

Red LED
Camera:l Status_JobPass  Master_8port:O1.Data[87].0
/

Document the rungs of the routine.

Save the project.
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The Vision Sequence Routine

10. Double-click the Vision_Sequence routine to open its ladder editor.

4 Tasks
4 2% MainTask
4 L MainProgram
<7 Parameters and Local Tags
& MainRoutine
Robot_Control

WVision_Test E!

This routine will have a sequencer using EQU and MOV instructions, much like the sequencer
you created for robot control. Each rung will correspond to a step in the sequence, and when the
rung has completed execution, the next step will commence.

11. The first steps of the vision sequence are used to start the sequence and load the desired
camera job. In rung 0, add an EQU instruction comparing Vision_Step to 0. This is step 0 of the

sequence.
EQU
m Source A Vision_Step —
[ 4u
Source B [T

12. Insert an XIC instruction and address it to Vision_Command. This XIC will start the sequence and
will be turned on in the Vision_Test routine (using an OTL instruction).

ECIL Vision_Command
(%) Source A Vision_Step — —
(4=
Source B 0

13. Add two OTU instructions. Address the first to the Vision_Sequence_Complete tag (which will
be latched at the final step of the sequence) and address the second OTU to Vision_Command.
This second OTU essentially converts the XIC into a one shot.

EQU Vision_Command Vision_Sequence_Complete  Vision_Command
Source A Vision_Step U U
O«
Source B 0
17
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14. Complete rung 0 with a MOV command to advance the vision sequence to the next step, step 1.

Vision_Command MOV
U Source 1

Dest Vision_Step

(4
15. Start rung 1 with an EQU instruction to confirm the step number.
EQU
a — Source A Vision_Step —
O«
Source B 1

16. The camera must be switched offline in order for it to load a job. Add an OTL instruction
addressed to Camera:0.Control.SetOffline.

Camera:O.Control.SetOffline

— Source A - L
O«
Source B 1

17. Complete the rung with a MOV instruction to step 2.

EQU Camera:0.Control.SetOffline MOV

Source A Vision_Step L Source 2
0«

Source B 1 Dest Vision_Step

Qe

18. Start rung 2 (and step 2) with an EQU instruction comparing Vision_Step to 2.

EQU
a — Source A Vision_Step
D«
Source B 2
18
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19. In step 2, once the camera’s offline status is confirmed, we want to transfer the desired job
number to the camera. Add an XIO addressed to Camera:l.Status.Online. This confirms that the
camera is offline.

EQU Camera:l.Status.Online
@ — Source A Vision_Step — —
D«
Source B 2

20. On the right side of the rung, add the following to a separate branch:

= A MOV instruction to transfer the Job_Number (which is selected in the Vision_Test routine)
to Camera:0.Control.Command. This tag transfers the job to the camera.

= An OTL addressed to Camera:0.Control.ExecuteCommand. This changes the camera job to
the one held by Camera:0.Control.Command.

= A MOV instruction to go to the next step (3).

EQU Camera:l.Status.Online MOV

Source A Vision_Step ! Source Job_Number
0+ 0+

Source B 2 Dest Camera:O.Control.Command

O«

Camera:0.Control.ExecuteCommand
L

MOV
Source 3

Dest Vision_Step
0+

21. Start rung 3 with an EQU instruction confirming the start of the step and an XIC instruction
addressed to Camera:l.Status.CommandCompleted to confirm the job switch/load. This tag
turns on when the job switching/loading task is complete.

EQU Camera:l.Status.CommandCompleted
Q — Source A Vision_Step — -
O«
Source B 3
19
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22. Again, add three instructions in parallel branches at the end of the rung:
= An OTU addressed to Camera:0.Control.ExecuteCommand which ends the job load/switch.

= An OTU addressed to Camera:0.Control.SetOffline which turns the camera back online (so
that it can run the job and inspect parts).

= A MOV instruction to go to the next step (4).

EQU Camera:|.Status.CommandCompleted Camera:0.Control.ExecuteCommand
Source A Vision_Step u
O+
Source B 3 Camera:0.Control.SetOffline
U
MoV
Source 4

Dest Vision_Step
0+

23. Step 4 is where the real camera action begins. Before the camera is triggered, though, its trigger
must be enabled. Aside from the expected EQU and MOV instructions, add an OTL addressed to

Camera:0.Control.TriggerEnable.

EQU Camera:O.Control. TriggerEnable MOV

Source A Vision_Step L Source 5
Qe

Source B 4 Dest Vision_Step

O«

24. In step 5, besides the EQU and MOV instructions, add an XIC addressed to
Camera:l.Status.TriggerReady, which confirms the trigger is ready, and an OTL addressed to
Camera:0.Control.Trigger, which actually triggers the camera. When this OTL executes, you will
see the camera flash and acquire an image.

EQU Camera:|.Status. TriggerReady Camera:0.Control Trigger MOV
Source A Vision_Step L Source 6
Qe
Source B £y Dest Vision_Step
O+
25. Step 6 will be the last step in the sequence and will be used to confirm inspection results,
deactivate the trigger, and end the sequence. Add the relevant EQU and MOV instructions.
EQU MOV
Source A Vision_Step Source 0
O«
Source B 6 Dest Vision_Step
Qe
20
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26. Between the EQU and MOV instructions, add a half-second delay and then an XIC addressed to
Camera:l.Status.ResultsValid. This gives the camera a short delay in order to process the results
of the inspection. This delay can be shortened if needed.

EQU TON Camera_Timer.DN  Camera:l. Status.ResultsValid MOV

Source A Vision_Step Timer Camera_Timer Source 0
0+ Preset 500+

Source B [ Accum O+ Dest  Vision_Step

(1L

27. Complete rung 6 by unlatching Camera:0.Control.Trigger and latching the
Vision_Sequence_Complete tag.

Camera:0 Control. Trigger  Vision_Sequence Complete MOV
U L Source 0

Dest Vision_Step
(4=

28. The sequence is now complete. However, rungs 1-3 are unnecessary if the correct job is already
loaded into the camera. Return to rung 0 and adjust it so that the sequence skips to rung 4 if the
desired job is already loaded. This requires NEQ and EQU instructions that compare the desired
job number to Camera:l.Status.CurrentJoblID.

NEQ MOV

Source A Job Number Source 1
De

Source B Camera:l Status. CurrentJoblD Dest Vision_Step
O O

EQU MOV

Source A Job_ Number Source 4
(4

Source B Cameradl Status CurrentJoblD Dest Vision_Step
Oe Oe

The complete rung 0 should look like this:

EQU Vision_Command  Vigion_Seguence_Complete  Vision_Command NEQ MOV
Source A Vision_Step U u Source A Job_Number Source 1
O O
Source B o Source B Camera:l.Status. CurrentJoblD Dest  Vision_Step
O O
EQU MOV
Source A Job_Number Source 4
O
Source B Camera:l.Status. CurrentJoblD Dest Vision_Step
O O
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29. Document the rungs of the routine.

30. Verify the controller. If necessary, correct any errors. Errors related to any unused/unreferenced
routines can be ignored.

Col Bty (BT GG 0

Verify the entire controller

% 25 B 1I.F;e.rl'fj.r1’.21::-ntr|t:-ll:er Iji
n

31. Save your project.

32. Download the project to the PLC. Stay online in Rem Run mode.
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6.4. Readying the Camera

In this task, you will deploy the vision sensor (camera) by opening one of the jobs for block inspection,
adjusting communication parameters, and switching the camera to online status.

Perform these steps:

1. Remove any workpieces from underneath the camera.

2. Run In-Sight Explorer.

3. Navigate to File > Open. Browse to and open the job that you created in the previous activity for
inspection of the yellow block.

#& SmartCart1_Camera - Open

A 1¥ellow_Block.job

] 2Red_Blockjob
-F]3Green_Blockjob
-] 4Blue_Block job

1¥ellow_Block.job B m
oo s o) 0
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4. Ensure that you are in EasyBuilder view. If you are already connected to the vision sensor
(camera), skip to step 7.

5. Click the Get Connected application step.

Application Steps

W ACC-LAP (Local Emulatar)
ﬁ SmartCart1_Camera
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The camera is connected. Inspection results register a fail because there is no workpiece
underneath the camera. Note that the camera is status is Offline.

Type
2 C ,'ii* Pattern_1 | 3 Fail Pattern
[ ] % | Yellow # Fail: Fixture Error Color Pixel C..

84% Job Size Available

7. Select View > In-Sight Files.

File Edit View Image Sensor System Window Help
"33 In-Sight Network Ctrl=Shift=1
'_:) Im-Sight Files Ctrl+5hift+2

L Palette Ctrl=Shift+3
Filter: [ o

Toolbars

P ‘g.ﬂ”- Iﬂ Refresh
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8. The In-Sight Files pane is displayed. Ensure that all of the job files that you created are shown as
being saved to the camera.

In-5ight Files A

In-Sight Sensors #
SmartCart1_Camera

] 1¥ellow_Block job
H 2Red_Blockjob
H 3Green_Blockjob
H4Blue_Blockjob
5% hosts.net

@ imagebmp

|&] imagejpa

£} procset

9. Select the Communication application step.

10. In the Communications area in the bottom-left corner of the settings pane, click Add Device.

OPC
EasyView
FTP
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11. In the Device dropdown list, select PLC / Motion Controller.

Mane
Mone
PLC # Motion Controller

Cther

12. In the Manufacturer list, select Rockwell Automation.

GE Fanuc

Mitsubishi

Ormran

Rockwel Automation
Schneider Electric Ly

Siemens

13. EtherNet/IP is automatically selected as the protocol. Click OK.

PLC / Maotion Controller

14. Select the Set Up Image step.
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15. In the settings pane, select the Trigger tab.

Image

16. For Type, select Industrial Ethernet.

iji:[+[=@ Lighting White Balamnce Image
Type

[Continuous |-°-]

Camera

Continuous

Marual

Industrial Ethemet

17. Click the Online button to switch the camera to Online mode.
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The camera is now online and can exchange data with the PLC. All trigger prompts will come

from the PLC.

80% Job Size Available |

6.5. Testing the Vision Sequence
In this task, you will test the vision sequence.
Perform these steps:

1. Open the Vision_Test routine.

4 Tazks
4 2% MainTask
4 L MainProgram
<2 Parameters and Lc
& MainRoutine
Robot_Control
Vision_Sequence
Vision_Test
Unscheduled I’\xﬁ

2. Select the Yellow_Block_Present XIC instruction.

“ellow_Block_Present ONEA
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3. Press Ctrl + T to toggle the tag on. The camera is triggered and flashes to acquire an image. The
signal lamp turns red because there is no workpiece, and the inspection has failed.

® Did you know: When the camera went offline for the loading of the job, the status of the camera
was Comms Online?, meaning that it was the Industrial Ethernet that was causing it to be

offline.

8% Job Size Available [Tyl tRelyITs1=r
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4. Press Ctrl + T again to toggle the tag off.
5. Place the yellow block under the camera.

6. Press Ctrl + T to toggle Yellow_Block_Present back on. The camera is triggered, and the signal
lamp turns green because the block passes inspection.

7. Toggle the Yellow_Block_Present tag off.

8. Toggle the Vision_Sequence_Complete tag off. The signal lamp turns off.

Green LED
|Visi|:| n_Sequence_Complete I Camera:l.Status. JobPass  Waster_8port:O1.Data[87].1
#  Cut Instruction Ctri+X Red LED
[l Copy Instruction Ctrl+C  ‘ra:l Status. JobPass  Master_8port:01.Data[87].0
o] Paste ctri=v [
Delete Instruction Del
Add Ladder Element... Alt+Ins
Edit Main Operand Description Ctrl+D

Save Instruction Defaults

Clear Instruction Defaults
Toggle Bit Ctrl+T

Force On

9. Click the Online button to take the camera offline.

Online

10. Take the PLC offline.

Rem Run H! Mo Forces F_ Mo Edits
Upload... I}
artCart Download -
Tags E

Program Mode
Fault Handler
. Run Mode

® Did You Know? The Camera:l.Status.JobPass tag can easily be used in an HMI project.
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6.6. The Other Colors

In this task, you will adjust the system in order to include the inspection jobs for the other colors of
blocks.

Perform these steps:

1. InIn-Sight Explorer, open the other camera jobs used for the inspection of the other colors.
2. Change the communication and trigger settings for each job as you did in Section 6.4.

3. In Logix Designer, open the Vision_Test routine and duplicate rung 0 three times.

“felow_Block_Present  ONS1 T Vision_Command

OMNS Source 1 L

Dest  Job Number

Odm
Yellow Block Present  OMNS1 MOW Vision_Command
ONS Source | L
Dest  Job_Mumber
O
“ellow Block Present  OMNS1 MO Vision_Command
ONS Source i L
Dest  Job_Mumber
Odm
“ellow_Block_Present  ONS1 MOV Vision_Command
ONS Source i L
Dest  Job_Mumber
O
Vision_Ssquence_Complets Camera:| States JobPass  Master_Bport:01.Dats[E7].1
Red LED

Camera:|. Status. JobPass  Master_Sport: 01.Dats[E7].0
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4. Modify each of these new rungs so that the tags and job numbers correspond to the various
colors. Ensure also that a different tag is used for each ONS instruction.

Red_Block Present omMS2
ONS

Green_Block_Present OMS3
ONS

Blue_Block_Present OMS4
ONS

5. Verify the controller and save the project.

6. Switch both the camera and PLC online.

MOV
Source

Dest

MOV
Source

Dest

MOW
Source

Dest

2

Job_Mumber

(4

3

Job Mumber

(4

4

Job_ Mumber

(=

Vision_Command
L

Vision_Command
L

Vision_Command
L

7. Inthe Vision_Test routine, toggle the different tags referenced by the XIC instructions on and off.
Test with the relevant blocks present and absent under the camera. Ensure that the camera is
triggered as expected and that the results of the inspection are as anticipated. Make any
adjustments to the In-Sight jobs or the Logix project as required.

Yellow_Block_Present ONS1
ONS

Red_Block_Present ONS2
ONS

Green_Block_Present ONS3
=I= H ONS |#

Blue_Block_Present ONS4
ONS

33

MOV
Source

Dest

MoV
Source

Dest

MoV
Source

Dest

MoV
Source

Dest

1

Job_Mumber
KL

2

Job_Mumber
KL

3

Job_Mumber
KL

4

Job_Mumber
KL
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@ Note: The loaded camera job is indicated at the top of the In-Sight Explorer window.

#8_In-Sight Explorer - admin - [SmartCart1_Camera - 2000-130( - 3Green_Blockjob]

File Edit View Image Sensor System Window Help

8. Toggle off all XIC instructions in the Vision_Test routine, including the
Vision_Sequence_Complete XIC.

9. Turn both the camera and the PLC offline.

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. Uninstalling the AOP
Perform these steps to uninstall add-on profiles for Cognex devices:

1. Run MPSetup.exe.

MPLdll

[mg] MPSetup.exe
MPSetupCHS%‘i‘E
'_j KANC ~di v NCHH =~

2. Follow the steps of the install wizard. When you get to the Program Maintenance window, select
Uninstall, and then click Next.

ﬁ R5Logix 5000 Medule Profiles Setup - X

Program Maintenance
Install or remove RSLogix 5000 Madule Profiles

Install RSLogix 5000 Module Profiles from media

€ Uninstall
% @ Uninstall RSLogix 5000 Module Profiles.

< Back Next > Cancel
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3. Select the IS2000 profile.

4. Complete the steps of the wizard.

9. Shutdown

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

[0 Return all blocks to storage.
0 Close In-Sight Explorer.

[1 Close Logix Designer.
U

Power down the 1/0 box.
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