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In-Sight Spreadsheet Standard Section 1 | Lab Exercise

At the end of this lab exercise, Participants will be able to:
¢ |dentify the camera system components
e Launch the In-Sight Explorer software
e Change the In-Sight interface from the EasyBuilder to the Spreadsheet view

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
e Software Menus
e Spreadsheet
— ImageAcquire cell

NoOTE: If you make a mistake or want to stop editing a cell, you can click the <Esc> key
on your keyboard to back out.

Follow the steps below to complete the lab exercise (if using an In-Sight Camera):

1. Assemble the hardware components.
NOTE: The tripod should have the top four portions of its legs pushed back in to get
the proper height. The unit should be directly above the part below it with the lens
pointing down.

Teal cable is

netwark Lens Cover

Lens

Switch that has
other units and
PCs connected

IO Box
connected to
power supply

Black cable is
power and 10

**IS5000 series

2. Confirm there is power and network connectivity to the unit.
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In-Sight Spreadsheet Standard Section 1 | Lab Exercise

Normal Led Pattern:
7000 Series — power LED and ENET connector should be lit in green

2000 Series & 7000 Gen Il Series — power LED E] green, network LED yellow
5000 Series — power LED and ENET connector should be lit in green
Micro Series — ENET LED should be green

(r )
: Uf;a‘ ULSEE)G Pfévgr T:%mﬂ S:fmgo :
— (=0 — Cﬁz“‘*m }/C;ﬁ“ &
ENET LNK - =5 sy L @) (@
ENETACT PWR USR1 In-t - . i
In-Sight 7000 Series In-Sight 5000 Series In-Sight Micro

©NMX= O

In-Sight 2000 Series and 7000 Gen |l Series

3. Look at the set-up at your work station and make note of which item is the In-Sight
sensor (camera) and which is the 1/0 Expansion Module.

Look at the type of hardware that you are using and make note of it below:
In-Sight Sensor Type:
I/O Module Type:

4. Click the In-Sight Explorer icon £ on your desktop to launch In-Sight Explorer.
Or, Start Menu - Programs - Cognex - In-Sight Explorer (ISE) on your PC.

5. Next, you are going to set your camera to factory defaults, which will remove any

changes in settings made to your camera by a previous class. (If you already did
this earlier in the class, skip to step 7.)
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In-Sight Spreadsheet Standard Section 1 | Lab Exercise

Go the System—->Add Sensor menu

. In-Sight Explorer - admin - [DUSTY - 5600 - Spreadsheet View]

1 @ Restore..

Restore From...

In-Sight Metwork

P %—_[gln-sight Sensars
[ DUsTY

Clone To..

Update Firmware...

[ Add Sensor/Device To Netwark..

Explorer Host Table..

Remote Subnets..

Save View Layout Shift+F7

Options...

6. This will bring you to the Add Sensor/Device to Network window. Your camera’s
name should not appear, because it is already properly configured.

[cory PC Network settings|

To show all cameras that are properly networked, click on Show All.

=R [ =3 ) = A [T Te T TIO-ITCRD Zg-T3-
W | TS_CIO_MICRO_CC CIO-MICRO-... | 00-d0-24-114
W& | TS_PE_CIO_MICRO 133905 CIO-MICRO | 00-d0-24-13-3
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In-Sight Spreadsheet Standard Section 1 | Lab Exercise

7. After a few seconds, a list of all cameras on the network, including yours, should
appear. Click on yours, then click on the checkbox labeled Reset Sensor Settings to
Factory Defaults.

Host Mame Type MAC IP i5s2000-130C_Training

& | cioMicro_13366F CIO-MICRO [00-d0-24-13-... [10.11.80.211

& | cioMicro_4fd41e CIO-MICRO [00-d0-24-4f-... |10.11.80.35

9 | 152000_Table 2000-130  |00-d0-24-42-... [10.11.80.201

9 |is2000-130_PIC 2000-130  |[00-d0-24-42-... [10.11.80.206 o 11 80 227
% | is2000-130C_AbbysBab... | 2000-130C |00-d0-24-45-... | 10.11.80.95 : : :
E is2000-130C Training | 2000-130C | 00-d0-24-45-... | 10.11.80.227 255 .255. 0 . O
9 |is2000-Romeos_Desk  [2000-130C |00-d0-24-44-... | 10.11.80.230

[® [iss100_12a76 5100 00-10-24-12-... [10.11.0238 10 . 11,205 . 205
B is5600_must_proceed_... | 5600 00-d0-24-1e-... | 10.11.040 10 . 10 160, 1
& |is7402_numbahfour 7402 00-d0-24-1b-... [ 10.11.1.15

€] |is7402C-DashboardCam |7402C 00-d0-24-1b-... | 10.11.31.10 PpC.COQNEX.Com

§] |is7402-Romes_Desk 7402 00-d0-24-1b-... | 169.254.0.1 .

¢ |is7802_3d7188 7802 00-d0-24-3d-... | 10.11.80.11 Copy PC Network Settings

@ |is7802_flerg 7802 00-00-24-3d-... | 10.11.80.57

& | TestAdvantage102 CIO-MICRO |[00-d0-24-40-... [10.11.0.121

= L0 el iz 0 Q0 AG d O a0 54

Click Apply and follow the resulting instructions to cycle power on your camera. This
will take about 2 minutes, at which point a message will indicate that the reset was
successful. Close the Add Sensor window.

8. Log on to your In-Sight camera.

9. Confirm that you are in the Spreadsheet View.

10. In the Application Menu, click View = Spreadsheet. If you do not see this option in the
View menu then you are in the spreadsheet view.

View Image Sensor System Window He

23 In-Sight Metwork Ctrl+Shift+1
3 In-Sight Files Ctrl+Shift+2
i Palette Ctrl=Shift+3

Toolbars k
#] Refresh

ﬁ Show Selected Tool Graphics Cnly
[+ Show Immediate Feedback

Text Scale Mode 3

&3 Filmstrip

! Focus Metric

Application Steps r

Spreadsheet Ctrl+Shift+V
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In-Sight Spreadsheet Standard

11. Click the New Job button.
A blank spreadsheet displays.

Section 1 | Lab Exercise

A

B

C

[n] E F G

Blmage

12. Click View = In-Sight Network to see all of the cameras and emulators that are on

the network.

13. Click View = Palette to view all of the tools available.
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In-Sight Metwaork

A EIn-Sight Sensors
=k Back03

B EROWN

M BU-JMAGY-PC2
M DAILY

& MOEILE

M noskva

- = = i

allianlel;l | Snippets | TestRun™

4 ‘}{* Vision Tools
b g Blob
b 4 Edge
b [F] Flaw Detection
[ ﬂ Histogram
P BB
[ Image
b ST InspectEdge
b [123] OCV/OCR
[ d" Pattern Match
P &QJ Geometry
;2/5' Graphics
X Mathematics
3 Text
id] Coordinate Transforms
¥ nput/output
@ Clacked Data Storage
@ Vision Data Access
[(Fﬁ: Structures
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In-Sight Spreadsheet Standard Section 1 | Lab Exercise

At the end of this lab exercise, Participants will be able to:
¢ Emulate the In-Sight 7802

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
¢ Options / Emulation

Follow the steps below to complete the lab exercise (using an Emulator):

1. Launch In-Sight Explorer (ISE) and enter the Spreadsheet view.
The Spreadsheet view displays. (If not, specify View—>Spreadsheet.)
2. Click the View menu and select In-Sight Network from the list.

Yiew Imsert Format Image Semsor  Syste

%ﬁ In-Sight Metwark Ctrl+=5hift=1
"3 In-Sight Files Ctrl+Shift+2
51 Palette Cirl= Shift+3

The In-Sight Network Pane displays.

In-Sight Metwork o

Filter: | | | Apply

A E In-Sight Sensors
q is7302_ 583633

E usna-2313-1064

3. Select your Emulator from the list of available sensors.
NOTE: The emulator has a computer icon, while the sensor has a camera icon.
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In-Sight Spreadsheet Standard Section 1 | Lab Exercise

4. Select Options from the System menu.
BT
& Log On/Off..
| Create Report..
ﬂj Backup..
Restore..
Restore From..

Clone To..

Update Firmware..
[€ add sersor/Device To Network..

Explorer Host Table..

Remote Subnets..

Save View Layout Shift+F7

Options..

5. The Options dialog displays:
e Select Emulation from the menu.
e Check the Use Emulator checkbox
e Select In-Sight 7802 for the Model
Click the OK button.

—_

#% Options

Access Management

Emulation

Image Display

Job View
Record Defaults

User Interface

Page 9 COGNEX



In-Sight Spreadsheet Standard Section 1 | Lab Exercise

6. If the Save Current Emulator Job? dialog displays, click the No button to continue.
7. The Emulator model will display at the top of the In-Sight Explorer window.

—ﬂ' In-Sight Explorer - admin - [usna-2313-1064 - T302 - Spreadsheet View]

File Edit View Insert Format Image Sensor  System Window Help
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

At the end of this lab exercise, Participants will be able to:

e Log into the camera and put it into Live Mode

e Acquire a good image on the camera
The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

e Logging on

e Live Mode

Follow the steps below to complete the lab exercise (using an In-Sight Camera):

1. Launch In-Sight Explorer (ISE) and enter the Spreadsheet view.

2. Create a folder on your desktop named InSightClass with the date appended e.g.
InSightClass012720. This is where you will save the jobs that you will develop in
the lab exercises.

The Spreadsheet view displays. (If not, specify View—>Spreadsheet)

ff Elsre== w32 A i=e2en
T (S e=T

3. Double-click on your camera to log into it and control it.

HINT: [f you don’t know which camera is yours, click Help = About In-Sight Explorer
and match your MAC address (printed on the camera) to your camera’s name.

Name Type Firmware Version MAC Address IP Address Serial Number
is7802_583638 7802 6.01.00 (305) 00-d0-24-58-36-38 169.254.0.5 1A1811PP139236
USMA-2313-1064 PC-5400 4.10.05 PR1 {114} 93-fa-Gb-bb-53-7hb 169.254.90.206 | NA I

i

3. Start a new job.
Click the Live Video " M button to start a live image.
4. Move the part under the camera to confirm the image is updating.

NoOTE: If there is too much glare on the part, try moving the tripod so it is not directly
under a ceiling light. As a last resort, try tilting the camera or patrt.
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

5. If you are using an Autofocus lens, continue with step 6.
If you are using a C-Mount lens, skip to step 15.

NoTE: Click anywhere in the Image view window to stop the live acquisition.
6. Double-click on cell A0O, the Image cell.

A, B
D[&Image
1

7. Adjust the Exposure setting to establish light and dark pixels.
NOTE: Increase exposure for a lighter image.

F

ﬁ is7302_583633 - Property Sheet - Acquirelmage

Edit Imsert Help

S 2 £ O o 3

Trigger ICE""EFE |']

kManual |E|

CEN o
Automatic Exposure iDisabled, 540,10}

7a. If you are using a camera with a ring light accessory, adjust the Light Control
settings to establish light and dark pixels.
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In-Sight Spreadsheet Standard

Section 2 | Lab Exercise

NoTE: Ensure either Always On or Exposure Control is selected, and then adjust
the Light Intensity to establish light and dark pixels.

ﬂ TS 7402 _DiscreteTest - Property Sheet - AcquireImage

Edit Imsert Help

8 = A O ol (@

Trigger [Camera |;

Manual [w]

Exposure |3C$1 =11.000
Automatic Exposure iDisabled 950,10}
Auto Expose Region 10,0,1024 1250}

Start Row

|

MNumber of Rows

l

2| ( Light Control tAlways On,1,0.0,0}
Mode | Always On |
Light Intensity | 1
unused |
unused [
unused [

7b. If you are using a camera with the four-bank integrated lighting accessory, check
the settings under Sensor->Light Settings.

8. Set the Focus Region in Acquirelmage. You will need to decide which area of the
part to focus on, since it is a 3D part. Then adjust the focus by using the

Autofocus button.
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

NOTE: The button is in the lower right-hand corner of the live video view.

9. Click the Live Video —M button to close the window.
10. Double-click on cell A0, the Image cell.

The Property Sheet — Acquirelmage dialog box displays.

11. Set the Trigger to Manual and click the OK % I putton.
NoOTE: Use the Trigger © button or use the <F5> key to trigger.

[

-ﬁ Back03 - Property Sheet - Acquirelmage

Edit Insert Help

82 L O LD

Manual Camera
Exposure Continuous
Automatic Exposure Exdemal
M ]
Auto Expose Region anus
P Metwork
art Row
Realtime Ethemet
Number of Rows T —

NOTE: The top border of ISE will indicate what camera you are logged onto.
Confirm that you are logged onto your camera.

#®_ In-Sight Explorer - admin - [is7802_583638 - 7802 - Spreadsheet View]

File Edit View Insert Format Image Sensor System Window Help
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

NoOTE: If you are not logged onto your camera, select your camera from the In-Sight
Network list and double-click on it. (Lab 1 — step #8)

12. Trigger the camera; you should see the last image that your camera acquired.
Move your hand under the camera — since you are not in Live Mode you should not
see any movement.

13. Click on the Live Video " ¥ button. Wave your hand under the camera, you should
now see movement.

14. Place your good block with the Cognex side up so that the whole part appears in
your view.

15. If you are using a C-mount lens, adjust the two ring controls on the lens to adjust
the aperture and focus.
5000, 7000 and Micro cameras with C-mount lens:
Aperture — adjusts the amount of light allowed to pass through the lens.
Focus — adjusts the sharpness of the image.

To verify the writing on the block is dark and the metallic background light on your

image, click the Show Image Saturation B button (top icon bar) to assist with
this.
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

NOTE: Too much blue means that the image is too dark and too much red means
that the image is too light. To remedy this, adjust aperture setting, exposure or

light control (LEDs).

16. |If the cameras in the training room are on a network, find another In-Sight system
in the room and ask its user if it is Okay for you to try and log into it.

17. With the Set up Image button selected, activate Live Mode on their system to
verify that you have logged into the correct system. Offer them the same courtesy.

18. Browse through the various drop-down menus in In-Sight Explorer to compare
what is available on both the Icon bar and within the Menu bar.

rﬁ' In-5ight Explorer - admin - [Back03 - ism 1400 - EasyBuilder View]

File Edit View Image Sensor System Window Help

19. Save the job as MyFocus in the folder that you created in Step 1.
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

At the end of this lab exercise, Participants will be able to:
o Direct your emulator to the image database used in the lab exercises

The Participant will utilize the following In-Sight Functions to successfully complete this

exercise:
e Image

Follow the steps below to complete the lab exercise (using an Emulator):

1. Create a folder on your desktop named InSightClass with the date appended e.g.
InSightClass012720. This is where you will save the jobs that you will develop in
the lab exercises.

2. Select Record/Playback Options from the Image Menu.

Image Sensor System Window Help

il Trigger F5

* ) Repeating Trigger

LM Live Video

@ FRecord Ctri+R

|#  Playback 3

jﬁ Record/Playback Options.. Ctrl+T
Zoom k
Orientation 3

P show Image Saturation  Ctrl+Shift=B

Owverlay Transparency..

The Record/Playback Options dialog displays.

3. On the Playback tab click the ellipsis to direct the playback folder to the image
database to be used for the lab exercises.

r
#% is7802_583638 - Record/Playback Options

s

— Playback Folder
[C:\Users\imacdona\OneDri\re - Cognex Corporation\Desktop\In-Sight Updates ZOEO‘\Spreadsheet\Resour} v] q

Image Count: | 25

— Playback Mode
(®) Continuous

|_1Single Pass

Time Delay: 0.5 @ seconds
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

NoOTE: The Instructor will tell you where the images are located.
4. Click the OK button at the bottom of the dialog.
The images display in the PC Filmstrip below the spreadsheet.

5. Click the first image in the filmstrip.

The image displays behind the spreadsheet.
AIEIICIDIEIFIGIHIIJIK'.LE

Ualma_(_l_e | | | | | | | [ | | | |
1 _
2 ]
4

9]

8]
7

g

e

—
(=1

-
s

=Y
(5]

-
i

—5
.

-y
wn

-
o

—_
-~

=
-]

-0

| [T

6. Save the job as MyFocus in the folder that you created in Step 1.
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

At the end of this lab exercise, Participants will be able to:
e Insert Absolute and Relative references into a spreadsheet and observe the
differences
The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
¢ Absolute Reference
¢ Relative Reference

Absolute References
Follow the steps below to complete the lab exercise:

1. Click the New Job | fewiet - button to begin a new job.
A blank Spreadsheet displays.
NoTE: We will not be using an image for this lab.

i o @ =
file Edit View Insert Format Image Sensor System Window Help = X

R nealloo @aqaalalzm 6|00 ] o) o |
o S s rs== w82 A =20
e
& 5 c ) : F B H 1 K C W N o B
4 ot sersors 0/9mage [; ST | snippets | TestRun™
& Back03 1 1
b [ BROWN 2 4 - visien Tools
b M BUNAGY-PC2 3 b % Blob
> M pary n b 7% Edge
b M moBLE 5 b [E] Flaw Detection
b voskia 2 ] Histogram
» ED
’ b [ mage
8 b 5 inspecteage
0 » [ OCV/OCR
o b €k Patter Match
1 » 15 Geometry
12 » #Gra
13 %2 v
1+
15
16
T
18
1o

2. Enter a value of 1.0 in cell A2.
Enter a value of 2.0 in A3.
4. Enter a formula into cell B2 that adds cells A2 and A3 using Absolute References.

8 3 2= |$ag2+3410
P—_— S|

A B
Blmage

w

1.000Q pag2+5050
2.000

|| k| — | O
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In-Sight Spreadsheet Standard Section 2 | Lab Exercise

Relative References
Follow the steps below to complete the lab exercise:

1. Enter a value of -1.0 in cell A5.
2. Enter a value of 4.0 in A6.
3. Enter a formula into cell B5 that adds cells A5 and A6 using Relative References.

84 (5] 85~ |45+

Copying and Pasting Relative References
Follow the steps below to complete the lab exercise:
Highlight cell B2.
Copy and paste it to cell D2.
Highlight cell BS.
Copy and paste it to cell D5.
Examine the formula in cell D5 and compare it to the original formula in BS.

Al A

How do they differ?

Why do they differ?

Why is cell D2 showing a number?
| &1 | D5= |CB+CE

A | B | c | D |
Blmage

1.000 3.000 3.000
2.000

-1.000 3.000 0.000

4.000

]
1]
]
3
4
5
e

6. Save the job as MyCells in the folder on the desktop created in Lab #1.
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In-Sight Spreadsheet Standard Section 3 | Lab Exercise

At the end of this lab exercise, Participants will be able to:
o Utilize the TrainPatMaxPattern and FindPatMaxPatterns to locate the Cognex block
in the Field of View
e Report the location based on row, column, and angle
e Apply the location information for fixturing in other vision functions

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

e Live Video

e FindPatterns

e Profiler

We will use the following terminology to identify the parts of the Cognex block.
e Logo — Cognex logo on the front of the part
e Text — Human readable code
e 2D Code — Data matrix code of human readable text
e Holes A, B, and C — The 3 holes in the flat portion of the block

Logo
Text 2D Code
Hole A Hole C

Follow the steps below to complete the lab exercise:

1. Open the MyFocus job from Lab Exercise 2.
2. Save the job as MyPatMaxPatterns in the folder that you created in Lab #1.

3. To verify the block is in the Field of View, click the Live Video button and
position the block under the camera so that it is centered in the field of view, as
shown above.

NOTE: Make it as large as possible in the FOV for good resolution but leave some
room for part movement.

4. Exit Live Video mode.
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In-Sight Spreadsheet Standard Section 3 | Lab Exercise

5. Leave the first 10 spreadsheets rows (numbered 0 — 9) blank (except for
Acquirelmage).
NoTE: We will use these rows in a later lab to create an operator interface.
6. Enter the comment Find the Logo in cell B10. Be sure to start with an apostrophe
()-
NoTE: You can format the cells with the comments so that they are more
noticeable in your spreadsheet.
| A By ¢ ( 0o [ E | F | 0 | H [ |
g-’_&lmage

10] Find the Logo
11
12

7. Insert a TrainPatMaxPattern function into cell C11 of the spreadsheet.

4 (G Pattern Match
@ FindPatMaxPatterns
@k FindPatMaxRedLine
@k FindPatMaxRedLineColor
@k FindPatterns
L.J' SortPatterns
II G!' TrainPatMaxPattern
@ TrainPatMaxRedLine
@k TrainPatMaxRedLineColor

The TrainPatMaxPattern Property Sheet displays.

r
48 usna-2313-1064 - Property Sheet - TrainPatMaxPattern

Edit Insert Help

i85 £ O L (2
oo [
Fixture {0,0,0}
Pattern Region {525,725,150,150,0,0}
External Region Iﬂ =0
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In-Sight Spreadsheet Standard Section 3 | Lab Exercise

8.

Double-click the Pattern Region parameter and position the region around the
Cognex logo, as shown below.

10.

11.
12.

13.

Page 23

Allow the defaults to remain for the other parameters and click the OK
button.
The TrainPatMaxPattern result displays in the spreadsheet.

g

10 Find the Logo

] 1.000

12

Add a FindPatMaxPatterns function into cell C13.
The FindPatMaxPatterns Property Sheet displays.

Db Prope o dPa axPatterns -

84 i S L o

CET— Tmese B
Fixture {0,0,0}
Find Region {440,580,320,440,0,0}

External Region {0 =0

Pattern ]'D =0

Double-click the Find Region parameter.

Click the Maximize Cell Region button in the toolbar and the OK button to
set the region.
Configure the Parameters of the FindPatMaxPatterns Property Sheet as follows:

Pattern = reference to cell C11

Find Tolerances = Angle Start -45, Angle End 45, Scale Start 98, Scale End 100
Show = input and result graphics

Allow the other parameters to remain as their default values.
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In-Sight Spreadsheet Standard Section 3 | Lab Exercise

The FindPatMaxPatterns result displays in the spreadsheet.

g
10| Find the Logo _ \ | | L%
et I e — o ———+———  +— -t - - - 4——
12 [ | Index  Row Cal Angle  Scale  Score i3
13 [3Patierns | 0000 193441 893208 0,000 100.003  99.081
14

14. Click Overlay in the View menu or click the Overlay icon in the toolbar to turn
off the overlay to see the image without the spreadsheet blocking it.

Edit View Insert Format Image Sensor System

(5 | 32 In-Sight Network ctr-shitt=1 ||
" J In-Sight Files Ctrieshits2 L
2 Palette Ctrl=Shift+3
-‘E E Spreadsheet Mavigator Ctrl+Shift+4 L

Fﬂ Script Console Qutput Ctri=Shift=5 [ |

i Toolbars (=

5| | 2] Refresh -

6 | .3 custom View 6 |

—; |_Z] Overlay Shift-F6 ]~
[g| | G View Entire Spreadsheet i

15. When done, turn the Overlay back on.
16. Double-click on cell A0 to change the Acquirelmage to Manual Trigger.

#8 usna-2313-1064 - Property Sheet - Acquirelmage

Edit Insert Help
i A D D

Trigger

| Manual ]

Exposure [ 8.00(*%’

17. Click the Repeating Trigger __| button to go online.
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In-Sight Spreadsheet Standard

Section 3 | Lab Exercise

18. Move the part around, rotate it and observe the FindPatMaxPatterns’ results in the
spreadsheet when the model is within the Field of View (FOV) and outside of the

FOV.
g
10 Find the Logo
T DPatterns 1.000
12| Index Row Col Angle Scale Score
13 BPattems 0000 193481 893220 0000 100006 99113
14

19. Observe the Angle value as you rotate the block. Repeat with the bad block.

g
10| Find the Logo
T Dpatterns 1.000
12| Index Row Col Anale Ecale Score
13| SPatterns 0.000 318318 846.779 a.444| 100012 96.476
4]
g
T Find the Logo
T BPatterns 1.000
12) Index Row col Angle Scale Score
13| BPatterns 0.000 190379 876.6] 3.115] 100020 99174
—
g
10| Find the Logo
T SPatterns 1.000
12| Index Rowr Col Angle Srale Score
[ 13} SPatterns 0.000 193481 893.22( oooo] 100006 99113
—
20. Turn the Repeating Trigger off by clicking the button once.
21. Create an If logic statement that uses 1 to Pass and 0 to Fail for the
FindPatMaxPatterns result in cell K13.
10 Find the Logo
11 BPatterns 1.000
12 Index R o Cal Angle Scale Scare Logic
13 BPatterns 0000 193.495 BO3.236 0001 100003 99470 #(113:97.1.0)
22. Save the job.
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In-Sight Spreadsheet Standard Section 3 | Lab Exercise

Use the PatMax tools TrainPatMaxRedLine and FindPatMaxRedLine to locate the block.

TrainPatMaxRedLine

FindPatMaxRedLine
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In-Sight Spreadsheet Standard Section 4 | Lab Exercise

At the end of this lab exercise, Participants will be able to:
o Utilize the FindSegment tool to determine the distance (in pixels) across the block

e Fixture both vision functions to the Row, Column, and Angle returned by
FindPatterns

e Use If functions to specify pass (1) or fail (0) for both tests

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
e ExtractHistogram
e Acquirelmage
o If
e Fixturing

Follow the steps below to complete the lab exercise:
1. Load MyPatMaxPatterns from the previous lab.

2. Save the job as MyHistogram in the folder that you created in Lab #2.
NoTE: You will analyze the area indicated in the image below.

| ik

ABC123

3. Enter the Comment Check for Gouge in cell B14.
NOTE: Best practice is to enter the comments in as you go along.

9

10 Find the Logo

Rt BPatterns | 1.000

12| ' ' Index Row Caol Angle Scale  Score

[ 13} ' ‘BPattens 0000 190379 876693 3115 100020 99174

14 Check for Gouge ' !
15
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4. Insert an ExtractHistogram function into cell C16 of the spreadsheet.

4 3¢+ Vision Tools

» Wy Blob

» Il Color

» % Edge

b [ Flaw Detection

4 4] Histogram

ExtractColorHistogram

rﬁEﬂractHistogram ]

4] HistContrast

The ExtractHistogram Property Sheet displays.

r
#% usna-2313-1064 - Property Sheet - ExtractHistogram

Edit Insert Help

-

Fixture 0,0,0}

'Region {440,580,320,440,0,0}
| External Region ] =0
' Show [hide all [=]

5. Fixture it to the Row, Column, and Angle reported by the FindPatMaxPatterns
function by double-clicking on Row under fixture.
NOTE: This is done by clicking the left mouse button and pulling across the results
from your FindPatMaxPatterns tool that was created in the last lab (it will highlight
with a red box) and clicking the <Enter> key.

10 Find the Logo

11 [ -?EJF'atLerns: [ '1,000-

12 [ ' Index |Row Col Angle 'Scale  Score

13 ' ‘@Patterns | 0.000] 190.379 876,693 3115] 1000200 99.174
14 Check for Gouge | | 1 ' '

r
& usna-2313-1064 - Property Sheet - ExtractHistogram

Edit Insert Help

Image [sAs0 = Image
B Fixture {190.379,876.693,3.115}
K 037
| Column [sFs13 876.693
Theta |sG$13 3.115
[ | Region {233.132,-309.818,320,440,-3.115,0}
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6.

7.

Double-click on the word Region in the Property Sheet and position the Region as
shown below.

Set the Show parameter to input graphics only. This will allow you to always be
able to see the Region. Click the OK III button.

10.
11.

Page 29

Image I eAeD = Image
Fixture 1239.992 320.035,-0.066}
Fegion 1-49.935,-50.093. 100,100, 0.066,0}
External Region 0 =0

Shonww [input graphics anly vll

NoTe: We will look at Contrast and Average as possible parameters to use for
determining Pass/Fail.

Write down the Contrast and Average values returned when there are no gouges
(Good Block) and when there are gouges (Bad Block).

No Gouges:

Contrast = pixels Average = pixels
Gouges:

Contrast = pixels Average = pixels

Pick an appropriate threshold (limit) for it to distinguish between these two cases.

Enter a comment in cell K15 that indicates that you are creating a logic statement.

Use the threshold limit that you determined above in an If function (under
Mathematics - Logic) in cell K16 that gives you a value of 1 for no gouges and 0
for gouges.

COGNEX



In-Sight Spreadsheet Standard Section 4 | Lab Exercise
NoTeE: We will use this value later to generate color indicators, green for pass and

red for fail.
14 Check for Gouge
[ 15] Thresh DarkCount BrightCoun Average Logic
18] BHist 217.000f 36.939)22733.000 12236.000  211.288 | [fE16<501.00 |
17

Confirm Acquirelmage is still set in Manual Mode.

o
T

sz A O D

Trigger T
vl

Manual
8.0001%]

Exposure

13. Move the block a little in the Field of View and trigger (F5). Repeat several times.

14. Verify that the Region for ExtractHistogram region follows the movement of the
block. Try this with both the good and the bad block.

15. Check the value of the If function for a Good Block (1 = no gouges) and a Bad

Block (0 = gouges present).

Logic

Logic
1.000 < » [0.000

16. Save the job.
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At the end of this lab exercise, Participants will be able to:

e Utilize the FindSegment tool to determine the distance (in pixels) across the block

e Fixture both vision functions to the Row, Column, and Angle returned by the

FindPatMaxPatterns function

e Use InRange functions to specify pass (1) or fail (0) for both tests
The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

e FindSegment

e Acquirelmage

e InRange

Follow the steps below to complete the lab exercise:
1. Continue with MyHistogram from the previous lab.
2. Save the job as MyEdges on the In-Sight camera and your own folder on the PC.
3. Enter the Comment Block Width in cell B17.

g

10 Find the Logo

11 BPatterns 1.000

12 Indes R oy Col Angle Scale Score

13 BPatterns 0000 1583495  B93.226 0.001) 100.003 89170

14 Check for Gouge

1% Thresh Contrast  DarkCount BrightCoun Average Logic
16 BHist 217.000 36.9309 23733.000 12236.000  211.288 1.000
17 [Block width |

18

4. Insert a FindSegment function into cell C19.

4 e Vision Tools

b W Blob

Il Colar

A *';,E.Edge
';E.Caliper
<= FindCircle
<% FindCircleMinhax
";f. Find Curve
<= FindLine
<% FindMultiLine
ﬁFindSegment

~ ~ PairDistance
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The FindSegment Property Sheet displays.

=

-ﬁ usna-2313-1064 - Property Sheet - FindSegment

Edit Insert Help

18 2 A O, of (2

ET S
Fixture 10,0,0}
Region {575,700,50,200,0,00

Segment Color [hlack v]

5. Configure the parameters of the FindSegment Property Sheet as follows:
Fixture — Reference the Row, Column, and Angle returned by
FindPatMaxPatterns (follow the same steps as in the Histogram lab)
Region — Set its size to span the length of the block, and be perpendicular
to the edges of the cutout, as shown below.
Segment Color — The segment between these two edges is white,
compared to the darker background of the block, so specify white.
Find By — widest segment
Angle Range — 5
Edge Width - 6
Show — input and result graphics
Allow the remainder of the defaults to remain.

6. Click the OK button.

NOTE: The direction of the red arrow needs to be perpendicular to the edge.
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7. Record the distance returned for a good block and a bad block:
Correct Gap Width:
8. Pick an appropriate minimum and maximum tolerance for the gap width.
9. Enter a comment in cell K18 that indicates that you are creating a logic statement.
17 Block Width
18| Block Width Distance Score Logic
19 2Edges 58,746 |InRange(D19,830,870)
20
10. Use the tolerance that you determined above in an InRange function (under
Mathematics - Logic) in K19 that gives a value of 1 for Pass, 0 for Fail.
11. Confirm Acquirelmage is still set in Manual Mode.
12. Move the block around in the Field of View, triggering with <F5> each time you do.
13. Verify that the Region for FindSegment follows the movement of the block.
14. Check the value of the InRange function for a good block and a bad block.
15. Save the job.
Page 33 COGNEX



In-Sight Spreadsheet Standard Section 4 | Lab Exercise

What if you placed the Find Segment’s Region across the holes on the block and now
potential unwanted edges are being selected.

Which of the four choices for Find By in FindSegment’s Property Sheet would be best to
avoid misinterpreting the holes as an edge?

Try implementing two FindLine functions, one for each edge, to handle this situation.
HINT: Direction of search is important here.
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At the end of this lab exercise, Participants will be able to:
e Ultilize DetectBlobs to check for size of holes

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
e DetectBlobs

Follow the steps below to complete the lab exercise:
1. Load MyEdges from a previous lab.
2. Save the job as MyBlobs in the folder that you created in Lab #1..
3. Enter the comment Check Holes in cell B20.
4. Insert a DetectBlobs function in cell C22 in the spreadsheet.

r ;{{*VisionTﬂols
4 %8 Blob
B ExtractBlobs
W5 FindBlobs
¥, SortBlobs

The DetectBlobs Property Sheet displays.

=
rﬂ‘ usna-2313-1064 - Property Sheet - DetectBlobs

Edit Insert Help
8] = A O ol (2

Firture 10,0,0%

Region 1440,580,320,440,0,0}
External Region Iﬂ' =0
Mumber to Sort [ 1|%]

5. Fixture the tool to the same result from the FindPatMaxPatterns tool.
NOTE: Please refer to previous labs if you need assistance with fixturing.
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6. Set the Region to be a square around Hole A (see below).

COGNEX

IF-:"L

ABC123

7. Leave the Number to Sort = 1.

8. Determine the grayscale values of you blob (the hole) and your background (the
block).
NOTE: This can be done by removing the Overlay. As your mouse moves across
the image, the Row and Column results along with the grayscale value of the
current pixel will be shown in the bottom left corner of the image.

e : |
i

Pixel Value @ (328,190) = 89

9. Write the approximate grayscale value of the following:

Blob Grayscale:

Background Grayscale:
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10. Determine a good threshold value using the data from step 7.
HINT: Pick a value in between the blob grayscale and the background grayscale.
11. Deselect Boundary Blobs.
12. Set the proper Blob Color.
13. Set the proper Blob Background.
14. Set the Show Parameter to input and result graphics.

Image IMW =Image
Fixture {0.0,0
Region 1240.311,220.175,65.553,67.365,0,0}
External Region |El =0
Mumber to 5ort [ 1%]
Threshald [ 501
Fill Holes L]
Boundary Elobs D
Color: Blob [black [
Color: Background [white v]
Area Limit: Min [ 100,000/
Area Limit: Max 100000.000(5
input and result graphics| =
Show

Selects the type of graphics to overday on the image.

15. Click the OK button to finalize the DetectBlobs settings.
16. Notice the Area reported for a good hole.

Check Holes |
Indesx Row Col Angle Color Score Area |‘Elungati0n Holes Ferimeter |Spread
@Blobs 0.000  B33.929 646421 113819 0.o00 1UD.DD[I 11508.DDD|| 0.000 0.000  383.000 0159

17. Calculate what £+ 10% of that area value should be:

-10%:

+10%:

18. Try this on a good block and a bad block. (In the next section, you will use the
data calculated in the step above to set the proper tolerance for the hole.)
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19. Repeat steps 3 — 17 for the other two holes (different spreadsheet cells) and write
the 10% limits here:

Middle hole: Right hole:

-10%:

+10%:

Your spreadsheet should look similar to this:

Check Holes
Index Fowy Cal Anale Colar Score Area Elongation |Hales FPerimeter |Spread

SBlobs 0.000 633929 EB46421 113819 0.000  100.000 11508000 0.000 0.000 383000 0.148
SBlobs 0000 E42083 889365 114720 0000 100.00041532.000 0.000 0.000 388000 01488
0.000 650230 1131.448 126745 0.000 1000000 3111.000 0.000 0.000 0 206.000 0.160

And the image should look like this:

20. In order to reduce unused results from the spreadsheet and make it more
readable, you can remove the results for Elongation, Holes, Perimeter, and Spread
by selecting cell K21, keeping the left mouse button depressed, and moving down

to cell N24.
Check Holes
Indesx R oy Cal Angle Calar Scare Ares Elongation Hales Perimeter |Spread
BBlohs 0000 B33.829 GB46.421 113818 0.000  100.000 11508.000 0.000 0.ooo)  383.000 0.159
FBlohs 0000 42083 889365 114720 00000 100000 11432.000 0.00o 0.000)  388.000 01488
FBlobs 0000  B50.230 1131.448  126.745 0.0000  100.000 3111.000 0.000 0.000| 206.000 0.160
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21. Right click and select Clear - Contents from the menu.
NOTE: This is the same as <Delete> on your keyboard.

Elongation Holes Perimeter |Spread
I o.ooo
4 ocu
[ 0.000 i
I 0.000 g2 Lopy
E.El Paste
Insert.. [
I
Delete.. !
S Edit Function.. Formats [
[
48] Insert Absolute Reference.. Contents !
4o Insert Relative Reference.. Comments )
_J Insert Comment.. Symbaolic Tag i
ﬂ

22. Save the job.
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At the end of this lab exercise, Participants will be able to:

e Utilize Snippets to quickly create tolerances and graphics
The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

e CheckTolerance snippet to check for pass/fail

e Use a snippet to check for pass/fail and display color indicators

Follow the steps below to complete the lab exercise:

1. Continue with MyBlobs.

2. Save the job as MySnippet in the folder that you created in Lab #1.

3. Click on the Snippets tab in the Palette on the right side of the In-Sight Explorer
interface.

Palette

| ISnippet: |

Filter: |

) Acquisition
) Blob
) Colar

) Defect Detection
) Display

[J
[J
[
b |3 Communication
[J
b

4. Insert a CheckTolerance.cxd Snippet (under Math & Logic) into cell L20.

NOTE: This is one row higher than you may think, but it is to accommodate the two
rows of headers in this snippet.

4 [ Math & Logic
gﬂ ArrowAdjustments.ood

gﬂ CheckToleramce.cod

gﬂ ChooseExample.cd

g ComputeStatsWChart.ool
7 MapBitsToByte.cid

Hf Random.oxd

gﬂ RangeClassifier.ou

gﬂ SortExample.cd

gﬂ SwitchExample.oud

gﬂ UpDownButtons.ood

Fange checks a cell value

Yalue i 1 EEs FassiFail |Status

pood[  oolS[ Ts00lS 1000 QFass
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5. Double-click in cell L22 and have it relative reference the result of the first blob
area in cell J22.

Fange checks a cell wvalue

Walue fir b a3 FassiFail [Status

6. Set the Min and Max values to the -10% and +10% values you calculated earlier in
this lab.

Fange checks a cell value

Yalue hin L E=ES PassiFail |Status

11508.000 (10257 0] [12650.015  1.000 (PPass

7. Copy and paste the single row of cells L22 — P22 into cells L24 and L25.

Fange checks a cell value

YWalue hir [ EF FassiFail Status

““““““““““““““““““““““““““

11532.000[10357 0 5[12659.0/5]  1.000 {DPass
3111.000[10357.0/2[12650.015  0.000 @Fail

8. Tweak the Min and Max values to 10% for the remaining blobs.

Range checks a cell value

Yalue flin [ E=YS FassiFail Status

1485.000[ 1250.0[2] 1750.015]  1.000[{DPass

1505.000[ 1250.0/5 1750.015  1.000{{DPass

sga.000] zsoolS[ 7s00ls] 1000/ Pass
Total And(D24:026

9. In cell 025, insert an And statement to determine if all blobs had passed (don't
forget to add a comment in cell N25).

Range checks a cell value

Value fir L E=E FPassiFail  Status

11508.000(10357.0/212659.0/5]  1.000 {@Pass
11532.000[10370.0/212685.05]  1.000 {QPass
|

3111.000[_2800.0]5] 3422015 1.000 @Pass
Total 1.000

10. Save the job.
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At the end of this lab exercise, Participants will be able to:
e Use an Image Tool to improve an image for inspection by a vision tool

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
e Use the Erode filter operation to improve a degraded image of a Data Matrix code,
and then read the filtered image using ReadIDMax

Follow the steps below to complete the lab exercise:

1. Connect to your Emulator and make sure you are emulating a standard resolution
model — one whose model number ends in 00, for example, 5400. Be sure you
have saved the job from the previous lab, and then start a new job.

2. Find the Student Folder on your desktop (It will be named IS_Student or Student
or something similar).

Navigate through subfolders named Classes> In-Sight Spreadsheet
Standard->Resources->Images (or something similar). Then drag an image file
named DegradedDataMatrix image into the spreadsheet pane.

This is a very degraded code:
1 i e

(] ' 1 - - o ‘.
e
A,
£ Ny |
3. Enter the comment Read Data Matrix code in cell B2.
4. Skip a row and enter a ReadlDMax tool into cell C4.

NOTE: The tool is found in the Palette under Vision Tools = ID - ReadIDMax.
The ReadlDMax Property Sheet displays.
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5. Click the Region parameter and then click the Maximize Region button at the top
of the Property Sheet. This will make the region the entire Field of View:

[
%8 USNA-2313-1064 - Property Sheet - ReadIDMax

Edit Insert Help

[Image |$ASD = Image
Fixture {0,0,0}
TS ©0.:20.540.0

Symbology Group IData Matrix | vl
| Maximum Results [ 10
Advanced Decode Mode IAIIow MNon-confor | vl
Enable Training L]

6. Inthe Property Sheet, set parameters as follows:
- Symbology Group = Data Matrix
- Advanced Decode Mode = Allow Non-conformant Modules
- Leave other parameters at their defaults.
7. Click the OK button to close the Property Sheet.
The tool should not be able to decode the degraded image:

2 ;F!ead Data Matrix Code'

3 | Thdex |Sting
4| | B|DMax 0.000 #ERR

Next, we are going to create a better image using the filter type called Erode.
Then we will change ReadlDMax so that it references the filtered image.

9. Enter the comment Filter in cell CO.

10.  Enter a NeighborFilter tool in cell DO.
NoTE: The NeighborFilter tool is found in the Palette under Vision Tools = Image
- NeighborfFilter.

11. Click the Region parameter and then click the Maximize Region button at the top
of the Property Sheet. This will make the region the whole Field of View.

r
% USNA-2313-1064 - Property Sheet - NeighborFilter

Edit Insert Help

8 & A O X
[Image [sAs0 = Image
Fixture {0,0,0}
(Region  [RORDERIPINL)
g e r——
| Number of Rows [ 3z
Number of Columns [ E,
| Show | hide all v
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12.

13.

14.

15.

16.

Page 44

In the Property Sheet, set the parameters as follows:
- Operation = Erode
- Kernel Rows =3
- Kernel Columns =3
- Leave other parameters as their defaults.

Click the OK button to close the Property Sheet.
The Filtered Image is entered in the spreadsheet.

A | B | ¢ i E
0|2image Filter

Open the ReadIDMax tool and direct the Image parameter to the filtered image in
cell DO. Click the OK button to close the Property Sheet.

[3

8 USNA-2313-1064 - Property Sheet - ReadIDMax

Edit Insert Help

i8l 36 A O (D)

Image |sDs0 = ROE
Fixture 10,0,0}
Region {0.0,480,640.0}

The Data Matrix string displays.

A | B | € | b | E | F
0| 3Image Filter Bimage
=2 Read Data Matrix Code
_3 ' ' Index String
T o ' 3| Dhax 0.000{BUBE115G H4-3 |
5

The choice of kernel size (Kernel Rows and Kernel Columns) can affect whether a
tool is successful. In the above example, we left the kernel size at the default
value (3x3) and ReadIDMax was successful.

Try a kernel size of 5x5. Is ReadlDMax successful?

Try a kernel size of 15x15. Is ReadIDMax successful?

We do not use this job in subsequent labs, so there is no need to save it.
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Try other Filter Types such as Binarize, Clip, Stretch, Erode, and Dilate.
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At the end of this lab exercise, Participants will be able to:
e Utilize the ErrFree tool to ensure that the final tool result is free of all errors

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
e ErrFree

Follow the steps below to complete the lab exercise:

1. Continue with the MySnippet job.

NOTE: For the Logic statements that we created throughout the spreadsheet job,
we need to ErrFree each one so that the result never goes to #ERR as Output
functions will not know what to do with that result.

2. Save the job as MyErrorHandling in the folder that you created in Lab #1.
3. Enter the comment Error Control in cell L15.

Logic "Error Contral
1.000

Logic
1.000

4. Insert an ErrFree function into cell L16 (Histogram result) that references the Logic
result in cell K16.

b Wision Tools
b BE Geometry
b 54 Graphics
4 %4 Mathematics
I K‘m Logic
4 x‘m Lookup
%4, Choose
K‘m Column

4 CountError

x &
#gq ErrFree

It

=01
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5. Repeat step 3 for the Edge tool result.
14 Check for Gouge
15 Thresh Cantrast  DarkCount BrightCoun Average Logic Error Control
16 GiHist 217.000 36.939 22733.000 12236.000 211.288 1.000 1.000
17 Block Width
18 Distance  Score Logic rror Control
14 BEdyes 850.830 A8.746 1.000 1.000
6. To remove the #ERRs in the Blob tool, you will ErrFree the Area results.
7. Enter the comment Error Control in cell K21. You may need to make the column
a little wider.
8. Insert an ErrFree function into cell K22 that references cell J22 (the result of the
Area from the first blob).
Fange checks a cell value
Error Control “/alue flir ol 2 PassiFail |Status
|[EnFreet22)
11532000 [10379.0/ 12685015  1.000 PPass
3111.000] ze00.0]5] 34220[5  1.000 @Pass
Total 1.000
9. Insert an ErrFree function into cell K23 that references cell J23 (the new ErrFree
value).
10. Enter an ErrFree function for the final blob area result.
Fange checks a cell value
Areg Error Control “alue Mlin IEES Pass/Fail |Status
11508.000  11508.000 11ﬁna.uun‘hms?.nlﬂhzﬁﬁg.nlﬂ 1.000({}Pass
11532.000  11532.000 11532.uun‘|103?9.0|§,|1zﬁas.nlﬂ 1.000 {}Pass
3111.000  3111.000 3111.000[ 2800.012 3422015  1.000 PPass
Total 1.000
11. Test with the good and bad blocks to ensure that no #ERRs are propagating
through the final tool result.
12. Save the job.
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At the end of this lab exercise, Participants will be able to:
¢ Integrate error handling and proper use of cell state

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
o Cell State

Follow the steps below to complete the lab exercise:

1. Continue with the MyErrorHandling job.

2. Save the job as MyCellState in the folder that you created in Lab #1. (You will not
use the MyCellState.job again until section 6.4.)

3. Select the Hist tool and right click. Select Cell State from the fly out list.

& it QAT 000 DR QA0 T

Block Width | ©© Cut

£ Copy
BE ﬁ;‘ Paste

Check Holes
Insert...

@y Delete

b#12] Clear 3

E#.12]
S Edit Function...

Insert Absolute Reference..
=5 | Insert Relative Reference...
i Insert Comment..

=] Insert symbolic Tag..

L Cell Graphic..

7] Cell State..

Set Job Pass/Fail..

The Cell State dialog displays.

—
#8_is7802_583638 - Cell State x

e

4. Select Conditionally Enabled and then click the Select Cell button.
5. Select cell K13, the PatMax tool logic statement and click <Enter>.
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The absolute reference to cell K13 will display in the Cell Reference field.

6. Click the OK button.

Notice the cell when the block is found and when it is not found.

14 Check for Gouge

18 Thresh Contrast  DarkCount BrightCoun Average

16 SHist 217.000 36.939 22733.000 12236.000  211.288
Part Found

14 Check for Gouge

14 Thresh Contrast  DarkCount BrightCoun Average

16 SHist M 7.000 36,939 22733.000 12236000  211.288

Part Not Found

7. Repeat the same process to control the cell state for the FindSegment and
DetectBlobs tools.
8. Save the job.
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At the end of this lab exercise, Participants will be able to:
e Explain how to view multiple levels of dependencies within the spreadsheet

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
e Dependencies

Follow the steps below to complete the lab exercise:

1. Continue with the MyCellState job.
2. Highlight the FindPatMaxPatterns structure.

10 Find the Logo

1] SPatterns 1.000

T Index R o Col Angle Scale Score
13 0.000 183495 8083226 0001, 100003 98,170

3. Click the Show Dependency Levels Increase button.
Or: Click View - Job Auditing = Increase Dependency Levels.

View Insert Format

Image Sensor System Window Help
SO N O i

EEIERAY- 9

E In-Sight Metwark Cirl+Shift+1

(%3 In-Sight Files Cirl+ Shift=2
[ Paletie Ctrl=Shift=3

. . FindPatMaxPattems($4%0,0,0,0,0,0,1200,1600,0,0,0,5CH
._E Spreadsheet Mavigator Ctrl+Shift=4

E‘j Script Consale Qutput Ctrl+5Shift+5 E | F | G | H |
Toolbars 3

|#] Refresh

.3 Custom View F&

| 5 overlay Shift=F6

gl View Entire Spreadsheet

18] Graphics Ctrl=Shift=G
Text Scale Mode 3

&3 Filmstrip

®  Focus Metric

Sheet Zoom.. oy Caol Angle Scale Sc
Job Auditing b |2 Increase Dependency Levels F11
EasyBuilder Ctrl=Shift=\ fjﬂ Decrease Dependency Levels Shift+F11
. Reset Dependency Levels Ctrl=F11
\¢'> Show Dependency Errors Cnly Alt+F11
E‘_‘: Ga To First Error Ctrl+Shift+F11
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4. Notice the graphics showing which cells depend on the FindPatMaxPatterns

structure

(those in green) and which cells the FindPatMaxPatterns (those in blue)

depends upon.

A | 8 | ¢ | o | E | F | 6 | H | 1 | J
0[3lmag
1
B
3
4
5
6
B
g
g
10 Find the Lggo
11
T Angle Scale Score
BE 0001 [~ 100,063 ~ 88.170
? Check for Gouge
5. Click the Show Dependency Levels Increase button again.
A second level of dependencies displays.
a | e | ¢ | o | E | F | & | H | |
0|3Imag
|
B
B
4
G
G
E
)
B
T Find the Lipg
1|
T Angle Scale Scare
13| 0001 |~ 100.003) = 99170
? Check for Gouge
? Thresh Cantrast - DarkCount BrightCoun Average
18] Bt 217.000 " 36:439 23733.00012236.000/ 211.288
17| Block Width
? Distance Scare
L BEges | 850830( 58745
20 Check Holes
7 e Ry Cal Angle Caolar Score
22| BEIDkS 0000 633928 e46.421) 113818  0.000 100000
13 BElnbs 0000|
4 BHiobs 0000 6502300 1131448 126745  0.000] 100000

6. Click the Show Dependency Levels Reset button to remove the dependency
arrows. Do not save this job.
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At the end of this lab exercise, Participants will be able to:
e Utilize the Calibratelmage to transform the pixel locations of the Image A0 to
calculate the real world positions
e Use the image reference in the Edges (FindSegment) structure to convert the width
of the block from the previously found distance to millimeters

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

e CalibrateGrid

e Calibratelmage

Follow the steps below to complete the lab exercise:

1. Open the MyErrorHandling job.

2. Your instructor will provide a calibration grid. Position the calibration grid under the
camera at the same distance to the lens as the block.

3. Save the job as MyCalibration in the folder that you created in Lab #1.

4. Enter the comment Calibration in cell B26 and insert a CalibrateGrid function into
cell C27.

b Vision Tools
b B Geometry

[ -z-f_fGraphics

b %7, Mathematics

b Text

4 .E Coordinate Transforms
4 |l Calibrate
il Calibrate
CalibrateAdvanced
L] CalibrateGrid
L Calibratelmage
L] ExtractCalibration

The CalibrateGrid Wizard displays.

8, usna-2313-1064 - CalibrateGrid

% Setup
< Pose SEtuE
< Results

Grid Type: ICheckerhoard,withﬁducial |vl

Grid Spacing: 10,0000 E

Grid Units: [Millimeters =]
Mumber of poses: [:E

Lens Model: @
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5. Configure the Setup step. The instructor will tell you the Grid Spacing, usually 5
mm.

6. Select Pose — acquire an image of the calibration plate using Live Video. Once
you are happy with the imari;e, click anywhere in the image to stop Live Video, then

click the Calibrate |_2brate

button.

r
#8. usna-2313-1064 - CalibrateGrid

opse Pose 1 Feature points found: | 450

Crigin Location {(World Coordinates)

% oooo0  [£] &% Trigger |
¥: 0.0000 @ e Live Video ..
Angle: ooooo  [£] 5 FromFile.. |

Acquire Image

7. Select Results — the quality of the calibration is returned. Once complete click the

OKbutton.
0.268 Good
TS
Ii | 1 1
0 0.5 2 5
| Good Marginal Poor Very Poor
Excellent

8. Remove the calibration grid and return the block under the camera.
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9. Insert a Calibratelmage function into cell C28 to create an image based on real
world units.

4 Ll Coordinate Transforms
4 Ll Calibrate
il Calibrate
] CalibrateAdvanced
Ll CalibrateGrid
.@ Calibratelmage
ExtractCalibration

idl] TransBlobsToWorld
L] TransEdgesToWarld

The Calibratelmage Property Sheet displays.

r

-ﬂ usna-2313-1064 - Property Sheet - Calibratelmage

Edit Insert Help
B LD DD

|Image 2Az0 = Image
eCe27 = Calib

10. The Calibratelmage must reference the original image cell A0 and the CalibrateGrid

cell C27.

11. In the original FindSegment (cell C19) — change the reference to the
Calibratelmage cell C28 instead of the oriiinal image cell of A0 to determine the
gap width in millimeters and click the OK button.

Edit Insert Help

8 = L O, of (7]

SC828
Fixture 1193.495,893.226,0.001}
Region {244,788, -470,823,36,953,357.656,0}
Segment Colar [white | v]
12. The value is returned in millimeters, does this make sense in terms of your
calibration?
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13. Adjust your logic statement for the gap in cell K19 to account for the new results.

Logic Errar Cantrol
InRange{D20,40,5{0)

14. Save the job.
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At the end of this lab exercise, Participants will be able to:

e Use InputO (or Input1) to trigger an asynchronous event

o Create WriteDiscrete functions to signal pass or fail over a discrete output line
The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

e Event

e Count

Follow the steps below to complete the lab exercise:

1. Open the MyCalibration job from the last lab exercise.

2. Save the job as Mylnput in the folder that you created in Lab #1..
3. Go to Sensor = Discrete /0 Settings to confirm the appropriate I/O expansion

module is selected.

& Online Ctrl+F8

T Metwork Settings..
if] Date/Time Settings..
Host Table..
FTP Settings...
Job Server Settings...

Serial Port Settings..

CC-Link Settings

Discrete /O Settings

Audit Message Settings..

1 Fied Input N1 User Data =

2 Output z N2 User Data

3 Output z IN 3 User Data

0 Fixed Output  |HSOUTO Programmed B

1 Fixed Output HSOUT 1 Programmed Z Details..

2 Output z HSOUT 2 Programmed Z

3 Output z HSOUT 3 Programmed Z
/3 4 Fixed Output Pass/Fail LED Pragrammed
. & Fixed Output Error LED Programmed B

1/0 Module

CK Cancel
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The 1/0 Module Configuration dialog displays.

#8. 1/0 Module Configuration

NoTE: Select the ClO-Micro for all cameras except the 1IS5000
4. Select the CIO-Micro model in the Connect To field and click the OK button.

#8_1/0 Module Configuration

CIC-Micra =

5. Go to your Sensor’s Input Settings and change the name for Input Line 0 to Button
Push, the Signal Type to Event Trigger and the Edge Type to Rising Edge and
click the OK button.

0 Fixed Imput Button Type

Rising Edge [~

-
-

1 Fixed Imput Line 1 User Data

6. Enter the Comment Count Button Pushes in cell B29.
7. Insert an Event function into cell C30 of the spreadsheet.

(4 5&" Vision Tools
bR Geometry
b 34 Graphics
b %7 Mathematics
boafd Text
4 E Coordinate Transforms
F] ﬁ Input/Output
¥4 pitstream
¥} CombineOutputButers
p_§ 3} Discrete
F 2k Event
xporila
ﬂ FarmatinputBuffer

Page 58 COGNEX



In-Sight Spreadsheet Standard Section 7 | Lab Exercise

The Event Property Sheet displays.

=
-ﬁ‘ FWw493Cam_IM_Training - Property Sheet - Event

Edit Imsert Help
8 55 e O, o ()

Tigoer [N =)
O

Manual

=
-ﬁ FW493Cam_IM_Training - Property Sheet - Event

Edit Imsert Help

i85 A 0 D

Manual

The Event will now trigger every time a signal is detected on Discrete Input Line O.
9. Insert a Count tool into cell D30 of the spreadsheet.

b4 Vision Tools
-3 &Q_EGE{:metr_v
b 34 Graphics
b % Mathematics
boafd Text
b Ll Coordinate Transforms
b L& Input/Output
F] @ Clocked Data Storage
@ Accumulate
9 ClockedMax
9 ClockedMin

= ClockedSum
i3 Count

I @ CountPassFail I

The Count Property Sheet displays.

=
-ﬁ‘ FW493Cam_IM_Training - Property Sheet - Count

Edit Imsert Help
$ 55 £ O, o (7]

R
Max Value [ 9999999.000%]
Reset ]

Preset l ﬁ-m%]
10. Set the Event to reference the Event in cell C30 and click the OK button.
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11.

12. Go Offline and save the job.

Page 60
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Go Online and notice the Count tool changes as you press the button connected to

the 1/0 module.

28

30

a1

Count Button Pushes
GEvent

NoTE: The 24 VDC enters input line O, input line O triggers the Event, and the
Event then activates the Count.
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At the end of this lab exercise, Participants will be able to:
o Create WriteDiscrete functions to signal pass or fail over a discrete output line

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

e Global Bit

e WriteDiscrete

Follow the steps below to complete the lab exercise:

1. Continue with the Mylnput job.

2. Save the job as MyOutput in the folder you created in Lab #1.

3. Enter the comment Global Bit into cell B31. Then insert an AND function in cell
C32 that references all of the tool results.

32

33 Global Bit
34 |AndiK13,K16 K19,025)

35

4. Enter the comment Write Discrete into cell B33. Insert a WriteDiscrete function
into cell C34 of the spreadsheet.

b Vision Tools
b R Geometry
-3 -foGraphics
b % Mathematics
boafd Text
b EtonrdinateTransfmms
4 ﬁlnputf'output
¥k Bitstream
¥} CombineOutputBuffers

4 ﬁDiscrete

ﬁReadCameraTrigger

E&ReadDiscrete

% WriteDiscrete

The WriteDiscrete Property Sheet displays.

—

-ﬁ FW493Cam_JM_Training - Property Sheet - WriteDiscrete

Edit Imsert Help

EE S |</<0 - Image
Start it [ =
Mumber of Bits l 1%]
Value [ o

5. Set the Start Bit to O.
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6. Set the Number of Bits to 1.

7. Reference the Value parameter to the logic that determines a Pass or Fail for the
part (toggles between 0 and 1). This is cell C32.

-ﬂ usna-2313-1064 - Property Sheet - WriteDiscrete

Edit Imsert Help

sl 3| #|0, 2

Event IW = Image
Start it [ o]
Mumber of Bits | 1%]

ae |5 -
NoTE: WriteDiscrete will not show the current value of the logic until the system is
online and triq%ered. So its value might not match the Global Bit until then.

oK

8. Click the OK button.
9. Go to Sensor - Discrete 1/0 Settings to set the pulse duration.

The Discrete 1/0 Settings dialog box displays.

3638 - Discrete 1/0 Settings

Direction Signal Type Edge Type

L] Fized Input Event Trigger

1 Fixed Input Line 1 User Data [z

2 Fixed Input Line 2 User Data =]

3 Fixed Input Line 3 User Data =] 1

10. Scroll down to the Output portion of the dialog. Change Name to Pass/Fail and set
the Type for line 0 to Programmed. Next, click the Details button.

0 Fized Output Pass/Fail Programmed - | Details..
| ] Fixed Output |Line1 |Programmed E] Details.

The Line 0 Output Details displays.
11. Check the Pulse checkbox and set the Pulse Length to 1000 ms (1 second).

&% is7802_583633 - Line 0 Qutput Details

12. Click the OK | x| button twice and click the Online L=1 button to go Online.
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13. Place the good block under the camera and do a manual trigger. As you do, watch
the LEDs on the I/0O Expansion module. OUT 0 should go on for a second.
NoOTE: The results displayed by the WriteDiscrete function should be a 1 for the
good block.

14. Place the bad block under the camera and do a manual trigger.
NOTE: The results displayed by the WriteDiscrete function should be a 0 for the bad
block. Notice the LEDs on the I/O Expansion module. OUT 0 should not go on.

15. Save the job.
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At the end of this lab exercise, Participants will be able to:
o Utilize the WritelmageF TP function to add images to an Authorized FTP Directory
o Utilize the FormatString function to write the text string
o Utilize the WriteFTP function to add text to an Authorized FTP Directory

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

o WritelmageFTP

e FormatString

o WriteFTP

Follow the steps below to complete the lab exercise:

1. Open the MyOutput job from the last lab exercise.

2. Save the job as MyComm in the folder you created in Lab #1.

3. Create a new folder named FTP in the class folder on your desktop. Copy the path
of this folder.
NoOTE: This folder will be the Authorized FTP Directory where your images will be
saved.

4. Enter the copied path into the Authorized FTP Directory field and click the Apply
button.
NOTE: This is found under System = Options 2 Emulation.

5. The Authorized FTP Directory Warning dialog displays. Click the OK button to
close.

=
Authorized FTP Directory Warning

1

6. Enter the comment FTP into cell B35 and insert a WritelmageFTP function into
cell C36 of the spreadsheet.

NOTE: This is found under Input/Output - Network = WritelmageFTP.
7. Click the OK button to close the Options dialog.

The WritelmageFTP Property Sheet displays.
8. Select the name of your PC for the Host Name.

NoTE: Use the IP Address if your PC name is not listed.
9. Enter a User Name and Password to log into the FTP Server.
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10.

11.
12.

13.

14.
15.

16.

17.

Page 66

F

NoOTE: If using the In-Sight Explorer FTP server, the default username is admin,
and the default password is blank.

Event I.‘tASDD = Image
Host Name [169.254.90.206 =]
User Name [admin ]
I| |
Image |sAsD = Image
Enter the FTP folder path into the File Name field and add \Image to the end.
Click the OK button.

Go Online.

Click the Trigger button to acquire images. For each acquired image, a bitmap
file is stored on the specified host.

Once you have acquired several images go Offline.
Open the FTP folder on your desktop and review the results.

<« v A » ThisPC » Desktop » InSightClass_11232020 » FTP

_ _ & Imaged10 &
# Quick access & Imagedl! ©
B Desktop P e Imagedi2 @
4 Downloads »* & Imaged13 &
|= Documents #+ & Imaged14 &
| Pictures -+ & Image015 @
FTp & Irnaged1s @

& Imaged17 &

|& Irnaged1s &

|& Irnaged1s @

& Imaged20 &

Click the first image, <Ctrl+A> to select all images and click the <Delete> key.
Close the FTP folder.

Enter the comment Format String into cell B37 and insert a FormatString
function into cell C38 of the spreadsheet.

NOTE: This function is found under Text 2 String 2 FormatString. This will allow
you to select multiple values as well as control the formatting of the string.

The FormatString Property Sheet displays.

&8 Camera01 - FormatString
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18. Click the Add button and format your Output String as follows:
Leading Text = * (single quote)
Trailing Text = * (single quote)
Terminators = CR+LF
Use Delimiter = check the checkbox
Data = The three fixture values (Row, Column and Angle of the
FindPatMaxPatterns tool)
Decimal Points = 2

NOTE: Review the bottom of the dialog box.

& Camera01 - FormatString

Carriage Return (CR) ®
Cells

Label
Floating Point
Floating Point
Floating Point

N =
I

O

'321.50,417.21,3.37"

19. Click the OK button to close the FormatString dialog.

20. Trigger the camera and review the changes in cell C38.

21. Enter the comment Text into cell B39 and insert a WriteFTP function into cell C40
of the spreadsheet.

The WriteFTP Property Sheet displays.

&% Camera01 - Property Sheet - WriteFTP

Edit Insert Help

EE S <0

Host Name [ |x
User Name [
Password (

File Name (Insight
Data Format (HTML B2
String 1

Append
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22. Set the Property Sheet parameters as follows:
Host Name = IP Address of your computer
User Name = admin
Password = (leave blank)
File Name = FTP folder path and add \Text to the end
Data Format = Text
String = Reference the FormatString cell (C38)

=

#% Cameral1 - Property Sheet - WriteFTP

Edit Insert Help

ELTIESS [ e

Event

Host Mame
User Name
Password

File Name

|sAs0

[169.254.50.206 =]

[adrnin

l

[ p\InsightClass_112320200\FTP\Text

Data Format [Text

String
Append

|sCs38
[

='91,04,275.54,14,88

23. Click the OK button to close the property sheet.

24. Go Online.

Section 8 | Lab Exercise

25. Click the Trigger @ button to acquire images. For each acquired image, a bitmap
file is stored on the specified host.

26. Once you have acquired several images go Offline.

27. Open the FTP folder on your desktop and review the results.

Your folder will include images and a text file.

» InSightClass_... »

FTP v D

L Search FTP

(=) Imaged33 (2 Imaged36 () Image037 () Imaged38
-
= ImageD39 (2 Imagel40 =) Imagel41 (=) Text

28. Open the text file and review the results.

29. Save your job.
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|'238

'238.
'289.
'289.
'229.
‘226.
‘321,

.87,372
85,372.
@3,365.
08,366.
20,477.
77,437.
50,417.

M_WI Text - Notepad

File Edit Fermat View Help
.35,-1.74°

5@,-1.74"
88,11.07"
02,11.06"
55,-12.10"
83,3.53"
21,3.37°
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In-Sight Explorer and In-Sight OPC Classic Server are not automatically added to the
Windows Firewall Programs exception list. To add the programs, either allow access
through the warning dialogs that may display, or manually add the following to the
Windows Firewall exception list.

For In-Sight Explorer, add the following applications:
e [Program Files (x86)]\Cognex\In-Sight Explorer 6.1.0\In-Sight Explorer.exe
e [Program Files (x86)]\Cognex\In-Sight\Emulators\6.1.0\In-Sight.exe

1. From the Start menu, click Control Panel, click System and Security, and then
click Windows Defender Firewall.

2. Click Add an app or feature through Windows Defender Firewall from the left-
hand menu.

3. Click the Allow another app... button.
4. Click the Browse button.

& Browse
— v 4 « Program Files (x86) * Cognex * In-Sight * In-Sight Explorer 6.1.0 »
Organize ~ MNew folder
In-Sight Explorer 5.6.0 ~  Name
In-Sight Explorer 5.8.1 Addins
In-Sight Explorer 5.9.0 bin
In-Sight Explorer 5.9.1 Calibration Grids
In-Sight Explorer 5.9.2 ClipArt
v In-Sight Explorer 6.1.0 Documentation
Addins Factory Protocol Description
Snippets

bin

({(} In-Sight Fxplorer Admin

Calibration Grids
ClipArt

5. Click the Open button.
The Program is added to the Apps: list.
6. Repeat step 4 and 5 for the remaining app.
The apps will be added to the list of Allowed apps and features.

u.i In-Sight Explorer

Page 69 COGNEX



In-Sight Spreadsheet Standard Section 8 | Lab Exercise

Page 70 COGNEX



In-Sight Spreadsheet Standard Section 9 | Lab Exercise

At the end of this lab exercise, Participants will be able to:
e Create an Operator Interface in the spreadsheet

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:

Status

e PButton

e Custom View
e References

Follow the steps below to complete the lab exercise:

1. Continue with the MyComm job from the from the previous lab exercise.
2. Click Sensor - Profile Job.
The Profile Job dialog box displays.
NOTE: By default you see All cells — to see the time each tool takes to run, highlight

the row and click the Acquire | S | button.
3. Click the Structure Only checkbox. This shows just those cells that have a
structure in them (your tools).

g - Profile Job

Result Time(ms) State Expression

ReadDevice(C38)
Acquirelmage(32,1,8,0,940,10,0,0,1200,1&00,0,1200,0,0,0,0,0,0,32
Event(49,0)

TCPDevice(™ 3000,0,0,1000,0)
TrainPatMaxPattern($A50,0,0,0,119.626,499.389,147.697,787.698,
CalibrateGrid(SA50)

FindPatMaxPatterns(SAS0,0,0,0,0,0,1200,1600,0,0,0,5C511,1,50,1
Calibratelmage(3A50 5C527)

ExtractHistogram(SAS0,5E513,5F513,56513,51.572,-392.833,71.2
FindSegment{SC528,5E513,5F513,55513,244 758 .-470.623,36,95
DetectBlobs(5450,5E513,5F513, 5G513,326.328 -365.303,235.333,
DetectBlobs(5450,5E513,5F513,5G513,323.208 -114.523,230.445,

“n

Close

4. Click the Acquire[ Zeaure | button again to run the inspection once.
NoOTE: You will see the updated time for each tool as well as a total cycle time in
the lower right corner. The total time in the Profiler will be greater than the time in
the lower right-hand corner of the spreadsheet. This discrepancy is the rendering
of graphics on the display.
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In an earlier lab, we deliberately skipped the first 10 rows of the spreadsheet. Now, we are
going to use those cells to define a Custom View, which will reference a number of cells
you already set up.

Though we will walk you through setting this up, please keep in mind that these are
suggestions. If you want to try your own design, please keep the data in a logical fashion
and in a way that will make it easy for an operator to interpret.

1. Continue with the MyComm job from the previous lab.

2. Save the job as MyOp on the In-Sight camera and your own folder on the PC.
3. Enter the comment Part: into cell B2.

4. Insert a StatusLight function into cell C2.

bk Vision Tools
b EE Geometry
F] ,‘_/ Graphics
[ Cantrols
F] ,‘_/ Cisplays
ﬁ‘CDIDrLaheI
@, MultiStatus
L) status
e Statuslight

b -Z_?.Image

The StatusLight Property Sheet displays.

r

-ﬁ usna-2313-1064 - Property Sheet - StatusLight

Edit Insert Help

8l &6 & O o (2

o || rooos
Label: Positive l l
Label: Zero l l
Label: Megative l l
Color: Positive [Default v]
Color: Zero [Default v]
Color: Megative [Default v]

5. Configure the StatusLight Property Sheet as follows:
Status — Reference the Global Bit (B34) result
Label: Positive — Pass
Label: Zero — Fail
Label: Negative — Error
Color: Positive — Dark Blue
Color: Zero — Yellow
Color: Negative — Red
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Click the OK button.

Enter the comment Bar: into cell B3.

Insert a StatusLight function into cell C3.

Configure the StatusLight Property Sheet as follows:
Status — Reference the Histogram (K19) result
Label: Positive — No Bar
Label: Zero — Bar Found
Label: Negative — Error
Color: Positive — Dark Blue
Color: Zero — Yellow
Color: Negative — Red

10. Repeat the steps above for the Width and Holes.
The display should look similar to below:

© o NS

A | B | ¢ | D A | B | ¢ | D
0| 2image 0| 2lmage
] 1
3] Part OF::: 2 Part CFail
3 Bar: @0 Bar 3 Bar: @rio Bar
4 width  @OK s width:  @oK
5 Holes: Pok 5 Holes: {_JHales Bad
1 G

Good Block Bad Block

11. Enter the comment Distance in cell B6.
12. Reference the dimensional measurement of the block in cell D19.

A | B | ¢ | D
0|3lmage
1
7 Part: @rass
3 Bar; @rioBar
4 Width: Pox
5 Holes: Pox
G Distance 14418 -
7

NOTE: You may want to enter your units of measure (mm) into cell D6 so that the
results make sense to your operator.

13. Enter the comment Adjust for Bar Region Online in cell B38.
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Insert an EditRegion function into cell C40 in the spreadsheet.

4 3 Graphics

4 Cantrols

53 Authorize

[ Button

[ CheckBax

ﬁ Cialog

(% EditAnnulus

D, EditCircle

[&], EditCompositeRegion
L& EditFloat

& eaitint

T EditLine

Bz EditMaskedRegion
[FH EditMultiGraphics
[ EditPassword

@, EditPoint

<; EditPolygon

g EditRegion

EditString

The EditRegion Property Sheet displays.

=

#8, usna-2313-1064 - Property Sheet - EditRegion

Edit Imsert Help

i8] 56 A O 0 (2

mage _____|BXT -0
Fintture {0.,0,0¢

Move

Size

Rotate

Bend

Mame I l
Show | it all [~

15. Fixture to the FindPatMaxPatterns tool (E13, F13, G13) and enter the Name which
will appear on the button as Bar Region. Select or deselect options that will be

available to your user while they are online.

#8, usna-2313-1064 - Property Sheet - EditRegion

Edit Imsert Help

i 56 A O 0 (2

Image
Fizture
Move
Size
Rotate
Bend

|sAsD
{193.495,893.226,0.001}

e | |

Show [ i all
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16. Click the OK button and note the Bar Region button and auto-inserted
functions that are created.

34 Adjust for Bar Region Online

34 R o Col High Wifide Angle Cume
40 440000 580000 320000 440.000 0.000 0.000
41

17. Attach the Region to the ExtractHistogram tool (C16) by going into the Histogram
Property Sheet and referencing the Region parameters to the output of the
EditRegion tool.

Because the region is now fixtured in EditRegion, we need to disable fixturing in

the ExtractHistogram tool itself. To do this, zero out the fixture information in the
Histogram tool.

r
-ﬁ is7802_583633 - Property Sheet - ExtractHistogram

Edit Insert Help

i85 |0 D

Image |5A5I} = Image
B | Fixture i0,0,0
™ Row T 0.000 2}
Column l 0.000 5
Theta [ 0.0005 ]
B | Region 1243.934,496.077,61.113,496.968,356.441,0}
|5[;|54[;. 243,934
¥ |SEs40 96.077
High |sFs40 61.113
Wide |sGs40 96,963
Angle |sHs40 536,441
\Cur\re |sis40 00D
External Region L =0

18. Click the OK button.

NoTE: Now when the Bar Region button is pushed the region for the Histogram tool
is able to be changed.

19. Click the Bar Region button to reset the region to be similar to the area originally
set for the Histogram tool, being sure not to get too close to the edge of the block.
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20. Cut the Bar Region button and Paste it into cell C1, directly on top of the Custom
View Status Lights area.

A | B | C | o | E |
0|3lmage
1 =Bar Region |
2 Part: @Fass
3 Bar; @rioBar
4 Width: @ok
g Holes: @ok
5 Distance: 72.089 mm
7

21. Insert a PassFailGraphic snippet into cell B41 of the spreadsheet. This will add

an image display to your application to quickly show the user if the part is good or
bad.

[ Acquisition
) Blob
() Color
() Communication
) Defect Detection
~ Display

_nﬂ BarGraph.ood

b T v Ow v |w

7 ColorListBox.ou

_nﬂ DisplayResultsinimage.cxd
i Meter.cd

na PassFailBorder.ow

7] PassFailGraphic.cd

_nﬂ PlotWorldCrigin.ced

22. To attach the snippet to your program, you need to make a reference from cell B42
to your Global Bit Result (C34).

a0 Draws a graphic based on passifail

41 0|=Location 1

42 Chee! L.k

B lmllReferencethe cell to be range checked. i
44 1.000 r

45 0.000 Fail

46 0.000 MG

a7 0.000 D

48
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23. Location (C42) is an EditPoint function that allows you to set where the string will
be displayed on the image based on the upper left-hand corner. It displays a point
that can be moved. Leave it at the default for now.

24. From the drop-down list, select the type of graphic that you would like to use to
show the Pass/Fail status of the job. (In our example below, we use Thumbs.)

41 I aphic based on passiail
42 1.000 mLacation

13 'Check 3

44 Check _ Strings
46 Thumbs Fass
47 7

43 0.000 -

49

25. Select Custom View Settings under the Edit menu to finish creating your Custom

View.

‘Edit fiew Insert Format Image Sensor

Zj Undo Graphic Change [C41) Ctrl=Z
Redo Ctrl+¥

Y ocu Cirl+X

E3 Copy Ctri+C

[ Paste Ctrl=V
Clear 3

¥ Delete

@ Find.. Ctrl<F
Go To.. Ctrl+G

s CellGraphic F3

o Maximize Cell Region  Ctrl+Shift=14

1] Cell State..

ﬁ Custom View Settings..

EasyView Settings..

HMI View Selection
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The Custom View Settings displays.

-
#8. usna-2313-1064 - Custom View Settings

Center

26. Click the Select Cells button and choose cells B1 through D6.

A B C D E
0|2Image
1 ERar Region
2 FPart: @rass
3 Bar: @ o bar
4 jdth: Pok
g Holes: Por
6 Distance 144.183/mm
7

NOTE: The selected cells will be outlined in red. Once the cells are highlighted click
the <Enter> key. The cells will display in the upper left. You can move/resize the

window as you would like.
:

27. Once you have positioned and sized the Custom View as you would like, click the
OK h button.
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NOTE: To toggle between the spreadsheet and Custom View click the <F6> key.
28. Test the good block and the bad block and review the results.

Good Part

Bad Part
29. Right-click your sensor in the In-Sight Network pane and select Open Web

Browser View from the fly-out list.

T
Ba s :
4 yIn-5ight Sensors 3

Y is7802_583
& shA-D07
% USHA-DTA Show Spreadsheet View

is7802_583633

;‘é[l wsna-2313 Show EasyBuilder View

Show Sensor Status View

Open Web Browser View II

The WebHMI displays in a new web browser.
30. Disconnect from your In-Sight sensor.
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31.

32.
33.

34.
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Click the Switch View button to scroll through the various views.

Close the WebHMI.
Right-click your sensor

in the

In-Sight Network pane and select

usna-2313-1064

MyOutput.job

Load Save
Online
Trigger
Live Mode

Switch View

Settings

Show

Spreadsheet View from the fly-out list to return to your spreadsheet.

4 'g-jjln-Sight Sensors

& 1sna-2313-10

= FW493Cam_IM_Training

Shiow EasyBuilder View

Show Spreadsheet View

Show Sensor Status View

Save the job.
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Add the CountPasskFail tool, which is found in the Clocked Data Storage category,

to the Custom View to determine the run rate for the result of each vision tool. The
actual Count functions should not be seen in the view.

Insert a Chart function to graph the ExtractHistogram’s Average value over time.
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At the end of this lab exercise, Participants will be able to:
e Utilize the utilities available in In-Sight Explorer to finish deploying the application
e Use the VisionView to display the application

The Participant will utilize the following In-Sight Functions to successfully complete this
exercise:
e User Access Settings
Startup
Report
Backup
Restore From

Follow the steps below to complete the lab exercise:
User Access Settings

1. Click on the User Access Settings link — this is found in the Sensor menu.

Sersor  System Window Help
) Online Ctrl+F8

Eﬁ'l] Metwork Settings..
4 Date/Time Settings..

Host Table..

FTP Settings..

Jlob Server Settings..
Serial Port Settings..
CC-Link Settings

Discrete I/0 Settings r

Audit Message Settings..

Startup..

g User Access Settings..

View Connedctions..
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The User Access Settings display.

-

#8, BackD3 - User Access Settings

i Online/Offline Online lob Save
admin Full Maormal Yes Yes Enabled Disabled
khashi Protected Custom Yes Yes Enabled Enabled
monitar Locked Custom No No Dizabled Dizabled
operatar Protected Custom Yes Mo Enabled Disabled

2. Click the Add button to create a new user.
The User dialog displays.

%8 Back03 - User

3. Enter the new user’s information in the appropriate fields and click the OK
button twice.
NOTE: You can use any information that makes sense to you in these fields.

4. After the new user is created, make sure that you can log onto your camera with
the new user information. Then log back onto your camera as before (admin).
5. Test the new user information on another camera.

Can you log in?

What would you need to do to be able to log in?
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Startup

1. Click on the Startup link — this is found in the Sensor menu directly above the
User Access Settings.

Startup..

ﬁ User Access Settings..

The Startup dialog displays.

b SDCARD
Circularityjob
Gearlnspectjob
MainLinejob
MyHistogram.job

Part_127Tjob
SpeedTestjob
SurfaceFXjob
SurfaceFXSnippetjob

2. To have the camera automatically open your completed job and go online at
startup, click on MyHistogram.job in the list and check the Start the Sensor in

Online Mode checkbox. Then click the OK - button.
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Report
1. Click on the Create Report link — this is found in the System menu.

System | Window Help

@ Log On/Off.

ﬁj Create Report..

The Create Report dialog displays.

#e Create Report

Enter text to filter the list.

Host Mame Type
is7802_583633
USMA-1330-1064
usna-2313-1064

2. Select the In-Sight sensor to include in the Report and click the Create Report
[ Greate Report] button.

3. When the Report is complete, open it and scroll through it to become aware as to
what was saved.
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Backup

1. Click on the Backup link — this is found in the System menu.

@ Log On/Off.

ﬁj Create Report..

Iﬂ] Backup..

The Backup dialog displays.

#8, Backup

Host Mame
is7802_583638
USMNA-1830-1...
usna-2313-10...

Enter text to filter the list.
I¥p

Ch\ProgramDatatCognexiin-Sightiin-5ight E n g

2. Select the In-Sight sensor to backup and click the Backup button.
3. When the Backup is complete, change the I/O setting to something different. Now
perform a Restore From.
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Restore From

1. Click on the Restore From link — this is found in the System menu.

System  Window Help

&% Log On/Off..

£7| Create Report..

ﬁj Backup..
@ Restore..

Restore From..

N Clane To..

The Restore From dialog displays.

-
#8_Restore From

Enter text to filter the list, @

Host Mame Type (@]
[ETELE SHEEEY Ch\ProgramData.Cognex\In-Sight\In-Sight Explo ﬂ
USMA-1830-1064
usna-2313-1064 MName Backup Date
is7802_583638.000 09/01,/2020 1016847
isc83402_41492a.000 08/12/2020 16:13:49

2. Select the In-Sight camera to restore and then the most recent backup. Then

click the Restore From @ button.

3. When the Restore is complete, check the 1/0O settings again. What do they
show?

VisionView (if time allows)

Go to a VisionView station or open the demo software. Walk through the intuitive steps for
a few moments to become acquainted with the system. Log on to your camera to display it
through VisionView.
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Lab Objective:

Your task is to create an In-Sight Spreadsheet inspection with a real part using what you
learned during your In-Sight Spreadsheets Standard class.

All inspection tasks must be completed and the good/bad part
must always pass/fail your inspection. Assume that the only defects on parts will appear
as seen on the bad side of the plate, i.e., no other variations.

There are no requirements on how these tasks are to be completed. Be prepared to
discuss your solution at the end of class.

Please record the tool used and where the tool is found within the Spreadsheet on the lines
provided.

NOTE: The numbers on the image refer to the corresponding lab steps.
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Inspection Tasks:

1. Consistently find the part in the image. Assume that the scale is constant and that
the part can rotate, even to being upside down.

2. Measure the width of the part as shown in the picture above. The width of the
camera body should be about 40-50 mm, depending on your setup. Your inspection
should report the width in millimeters.

3. Check that the connectors have all pins present and that they are correctly installed.

4. Check that the part has the correct number of LEDs installed.

5. The camera must be triggered via a button function in the spreadsheet.

6. Create a Custom View that shows the status of all the inspection tasks and the status
of overall inspection.
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