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ELRead Overview

The VIDIELRead tool enables automatic text recognition, including letters, numbers, and symbols,
from images or live camera feeds. It offers two operational modes:

e User-Trained: Allows you to define specific text patterns by labeling examples and is ideal for
achieving higher accuracy on user-specific characters or fonts.

e Pre-Trained: Uses built-in models for immediate deployment.

Additionally, the tool supports three fielding options to accurately detect and interpret text within
different image contexts (Variable, Fixed and Flexible Fielding).

Functions

Filter:

« & ViDi EL
® ViDVELAnomalyDetect

. w3 2k 1t e e et e

&7 ViDiELClassify s el e e e il
[T ViDiELResd
& ViDiELSegment

Character Sitn

ELRead Tool Considerations

The ELRead tool is based on powerful Artificial Intelligence algorithms, allowing it to read text in
challenging situations where conventional tools are unlikely to be able to read text robustly and
reliably.

It is important to keep in mind that the greater the reading challenge, the longer the execution time will
be for the ELRead tool compared to text where the letters can clearly be distinguished from the
background.

Some relevant aspects to consider in the image are:
e Contrast: Difference in tones between the text and the background.

o Homogeneous background: The text background can have different textures, lighting
changes, different background colors, material blends, shadows, etc.

e Text consistency: Ideally, the text should be as consistent as possible in size, font type, color,
and thickness.

e Font type: It is recommended that a single font be used.

o Size: ELRead has the ability to read text with variations in text size. The more homogeneous
the size, the less runtime the tool requires.

ELRead Auto Character Size — Spreadsheet v1.0
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1. ELRead Tool Settings

Inspection - Property Sheet - ViDiELRead

Edit Insert Help

Image =
[ Fixture 0,000
[2] Region (105.771,301.841,269.652, 87.562,0)
Training Mode Pre-Trained Model v2 Ce ~ | =3
Character Find Threshold 80
Character Width 25.173
Character Height 16.027
Optimize Character Size = Optimize Character Size

Show hide all

Image
Reference to a cell containing an Image structure. Default = $A%0.

Character Size

Fielding

Element Description

—_—

Image display

Tool settings

Quick help from last element selected on Tools settings

Manual character size editor

Fielding options
Tool previously found character(s) result

olo| A WIN

1.1 Image Display

Shows current image where the tool is executed. This window also displays results. Every character
has a bounding box around the letter or number.

1.2 Tool Settings

These are the properties of the tool. This area allows you to interact externally with graphic controls
on the spreadsheet to modify parameters without opening the tool settings.

ELRead Auto Character Size — Spreadsheet v1.0
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1.2.1 Image

Commonly this attribute is linked to Cell AO, but it can be assigned to another cell where we apply
filters or any other tool that gives an #lmage as a result.

1.2.2 Fixture

These settings are where values of X, Y, and Angle are assigned. This tool can use coordinates
manually assigned or can take the result from any other cells that gives feedback on how the ROI
must be positioned with in the full image. For example, a result from a RedLine Pattern can be linked
(Row, Col, Angle)

0.000

0.000
0.000

1.2.3 Region

This is the description of where the ROI must work on the image, if tool is manually assigned then
commonly you will see numerical values and those values will take the relative values from the Image
and Fixture settings. If on Region values are cells references that means that the values are taken
from cells assigned.

Image = Olmage
[B Fixture 0.00)
[El Region (105.771,301.841,269.652,87.562,0)
X = 105771 |#

Image = Olmage
&3] Fixture (0,0,0)
[=] Region (105.771,301.841,269.652,87.562,0)
X 105.771| >
¥ 301.841 Y = 301.841 |¥
Width 269.652 Width = 260.652 |¥
Height 87.562 Height = 87.562 |7

Angle =

Angle 0.000

1.2.4 Training Mode

This property gives the opportunity to declare the type of model to be use during the reading process,
in general there are two main options, User Training and Pre-trained (default).

Pre-Trained Model v2 Cc ~ =3
User-Trained

Pre-Trained Model v1 Standard

Pre-Trained Model v2 Standard

Pre-Trained Model v2 Complete

e User-Trained: Type in the characters manually when training the tool. Results in more-
accurate reads.

e Pre-Trained Model v1 Standard: This model requires a tight bounding box for character size
and works best for monospace fonts. Supports uppercase characters, numerical digits, and
the following special characters: *’, /, -, ‘+', ‘&

ELRead Auto Character Size — Spreadsheet v1.0
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e Pre-Trained Model v2 Standard: This improved model can recognize fonts with variable
character size and requires a bounding box that fits the average character size. The model is
more robust and tolerates the character size changes much better. Supports uppercase
characters, numerical digits, and the following special characters: ', /', -, '+, ‘&

e Pre-Trained Model v2 Complete: This improved model provides additional character support
on top of the v2 Standard model. The model is more robust and tolerates the character size
much better. Supports uppercase and lowercase characters, numerical digits, all printable
ASCII symbols and the ‘€’ character.

Note that Pre-trained v1 allows -10% to +5% on character size tolerances, while Pre-training V2
allows -15% to +30%.

Training Mode Pre-Trained Modelv2 Ce ~ =3

User-Trained
Pre-Trained Model w1 Standard
Pre-Trained Model v2 Standard

Pre-Trained Model v2 Complete

1.3 Character Find Threshold

Defines the minimum confidence threshold for classifying a candidate as a character. The final scores
combine the likelihood of being a character and matching a specific character class. As a result, low-
scoring characters can still appear as possible characters.

You can set the threshold between 0 and 100. The default value is 50.

This characteristic is enabled when Training Mode is on Pre-trained v2 Standard or Complete is
selected.

-

Character Find Threshald 80| -

1.4 Character Width

This setting allows to manually assign or declare an external reference on the value of the width
character on the image could be. This value is in image pixels.

Character Width 25173 | %

‘

1.5 Character Height

Same as Character Width, but defines the number of pixels that the height of the character could be
on the image.

Character Height 16027 | =

1.6 Optimize Character Size

Pressing this button, the ELRead Tool will search for an estimated amount of Height and Width that
the character could be. This estimation is based on the actual text selected by the Region parameter.

To improve the results, the recommendations is to define a single font type. The ROI should have
only one line of text and should avoid a mixture of font sizes.

When ELRead finishes the optimization process, it will rewrite the Character Width and Character
Height parameters.

Optimize Character Size | Optimize Character Size

ELRead Auto Character Size — Spreadsheet v1.0
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1.7 Show

Select the type of graphic to overlay on the image.

Hide all: No results graphics will be displayed on the processing image
Results graphics only: Displays the bounding boxes on each character identified by the tool

Input and result graphics: Shows bounding box on each character plus the ROl where the
ELRead tool is executing within the image

hide all

hide all
result graphics only

input and result graphics

1.8 Character Size

,’Q

Character Size

Clicking the Pencil allows you to manually declare a proposed bonding box on the character by
pointing and clicking on the cyan box displayed on the image. Position and size are the only
characteristics you are allowed to adjust.

To accept the assigned bonding box, click the Check. Clicking X will cancel the bonding box
assignation.

haracter Size

1.9 Fielding

To access Fielding options, click the Pencil.

Fielding

1.9.1 Fielding Type options

ELRead tool has three options to interact with the text on the ROI:

1. Variable Number of Characters
The tool reads all the characters on the image.
ELRead Auto Character Size — Spreadsheet v1.0
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Fielding Type

(® Variable number of characters

(O Fixed number of characters

(O Flexible Fielding

Acceptable Characters

(O Any character

(O Numerical characters only
O Alphabetical characters only

O Alphanumerical characters only

Acceptable Characters: Specify what type of characters the ViDIiELRead tool recognizes.
o Any character: The tool searches for letters, numbers, and symbols (for example <, $, ?)
o Numerical character only: The tool searches for numbers only

o Alphabetical characters only: The tool searches for letters only

o Alphanumerical characters only: The tool searches for numbers and letters

Number of lines: To enter the number of rows in the Number of lines input field, first check
the Specify the number of lines option. Defining this value allows the ELRead tool to have
the capability to read as many lines defined are on the image.

Number of lines

Specify the number of lines

Number of lines

1

2. Fixed number of characters

Fielding Type
(O Variable number of characters
(® Fixed number of characters

(O Flexible Fielding

Patterns

Pattern Name Pattern

A\NI\d\d\d

ELRead Auto Character Size — Spreadsheet v1.0
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The tool reads a character pattern or character patterns on the image. Consider that the tool
recognizes characters that do not fit the provided pattern but will return an error as a result.

The pattern uses a simple regular expression style composed of constant characters
(alphanumerical and special characters) and metacharacters.

You can use the following metacharacters:
o "d": matches any numerical character [0-9]
o "\I": matches any alphabetical character [a-z, A-Z]
o "Ww": matches any alphanumerical character [a-z, A-Z, 0-9]
o "\." matches any character.
3. Flexible Fielding
Fielding Type
(O Variable number of characters

(O Fixed number of characters

(® Flexible Fielding

Flexible Fielding

Flexible Fielding
P\u\w\d{3}

Flexible fielding allows you to capture specific texts and filter out false detections. You can
define flexible fielding by using a series of fixed anchoring and flexible Regex-like patterns.
Flexible fielding filters out candidates for different characters based on these patterns, finding
the combination that best matches the specified patterns.

You can capture specific portions of the flexible fielding. A string output reports the detected
characters that match a capture group. The string output does not report other detected
characters. You can use the non-captured groups to align the text or to filter out false or flaky
detections.

Flexible fielding estimates a fielding score from the individual scores of the fielded characters.

Make sure that all expected characters are read correctly before applying the flexible fielding
expression. If needed, adjust the character size, and the character find threshold, or both.

Flexible fielding provides the following metacharacters for creating regular expressions:
o ".": Any single character including newlines
o "d": Digit [0-9]
o "\I": Lowercase letter [a-Z]
o "w": Uppercase letter [A-Z]
o "Ww": Alphanumeric [a-zA-Z0-9]
o "[...]": Character set, for example [0-9A-Z] matches digits or uppercase A-Z

o ", +,?": Zero or more, one or more, zero or one of the preceding characters

ELRead Auto Character Size — Spreadsheet v1.0
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o "{n}, {n,}, {n,m}": Exact, minimum, or range of repetitions
o "()": Captures part of the matched pattern

The following section goes through a typical setup for the ELRead tool and makes modifications to
allow operators to interact with the tool from an HMI within the spreadsheet.

& In-sight Vision Suite )  [Unsaved Job]l@US-WIN-i6TrroMm
File Sensor View admin

BN Nl 3 & D Online _

Y s BER N E A% oo | —
#fanai ‘o VIBIETIBEA A B o
ams

Filter:

) L b & ViDiEL
Olmage 3

b
v
b
P~ Mathematics
pH Text
b
b
v
b

» B Coordinate Transforms

> T4 Input/Output

> M8 Clocked Data Storage
» BB Vision Data Access

b ctures

B pting

b [-] Arrays and Objects

Approximate Pixel Value @ (204,18) = 17

Record/Playback

1ageD  Image0 Imagel Imagel) Image0  Image0, Imagel Image0 Imaged | Image0 Image| Image | 'Image | Image  Image Image Image
- L) al - LN Y R R il -~ g T =8 T = E = = =

P 3

® - |Image 38| . ||Bmp Delay (ms):| 200/ By P & 4 « B M

Record/Playback = Charts Functions ~ Acquisition ~ Job Validation

Totat: 0.1 ms | [N

2.1 Using Optimize Character Size
1. Create a new Spreadsheet program and open an image to apply ELRead tool.

2. In Functions, search for Vidi EL group and drag and drop ELRead tool on Cell B2.

Functions

Filter:

4 &F ViDi EL
@) ViDiELAnomalyDetect
VIDiELClassify
[ ViDiELRead
# ViDiELSegment

3. When the vision tool is dropped on the cell, the properties window will appear.

ELRead Auto Character Size — Spreadsheet v1.0
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Inspection - Property Sheet - ViDiELRead
Edit Insert Help

Image =

= Oimage
(65 Fiture ©0.00)
ElRegion (140,110,440,32

Training Mode Pre-Trained Model v2 5t

Character Find Threshold 50

Character Width 93.000

Character Height 140,000 =

Optimize Character Size | Optimize Character Size

hide all

Character Size

Fielding

Cancel

4. Double click on Region setting to define the ROl where the tool will be working and modify as

needed on the app. The ROI can be adjusted on position, size, and angle. When the ROl is
on the desired area, press Enter.

5. Click Optimize Character Size. ELRead will automatically search for text on the image and

propose a bounding box for the text and display a green rectangle on each character found
on the image.

Image

[ Fisture 0.00)

[Z] Region (140,312.008,221.313,77.22,0)
Training Mode Pre-Trained Model v2 5t
Character Find Threshold 50
Character Width 26.009 | ~
Character Height 18.441
Optimize Character Size Optimize Character Size

Show hide all

Optimize Character Size

Gets the optimal character size for the selected ROL Currently only
supported with pre-trained model V2.

Character Size

ELRead Auto Character Size — Spreadsheet
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6. Select Character Find Threshold to avoid finding extras that are not part of the text.

Training Mode Pre-Trained Model v2 5t »

Character Find Threshold

Character Width

8. Click OK to close ELRead tool setting window and display the spreadsheet.

A B > O E F G H

0(0Olmage

1

2 String Passed Index Char Score 2nd Char |2nd Score
3 OviDIELREePASS 1.000 n.ooo|F 99,532 0.0o0
4 1.000A 99,308 [1 0.0o0
3 2.000(5 99,802 0.0o0
fi 3.000(s 99.002 |; 0.000
T

2.2 Complementing the Program for HMI Use

Before you create a simple program capable of reading text on the image, some modifications need
to be made to allow a user to make certain changes without disrupting the job. To access any
parameter within the tool, you must stop the inspection process and access Cell B3 to make any
modifications.

Note: Any changes to the tool’'s ROI or expected character size will cause the tool to take more time
for each change that is made.

Here are some tips and tricks to improve the vision tool.

2.2.1 Create external region user control
Some applications require that users move the ROI.
1. Double click the ELRead tool to display settings window.

2. Drag and drop the Region setting on a cell with a clear row on the spreadsheet. Consider
that this procedure will automatically insert labels and extra functions, so we recommend
dropping the Region setting where there are two clear rows. In our example, the Region
setting is dropped on Cell B9.

ELRead Auto Character Size — Spreadsheet v1.0
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Oimage A B € D E F G H J
= 000 0 |DImage
1
Dke ! g ! 2 String Passed Index Char Score 2nd Char [2nd Score
----- 3 OVIDIELRYPASS 1.000 0.000F 98.532 ) 0.000
0 4 1.000A 48.309 1 0.000
5 20005 43902 0.000
L 5 30005 99.002 ¢ 0.000
8
o [ % [ Wicith Height  |[Angle Curve
10 ORegion 140000 312.008 221313 T7.220 0.000 0.000
"
12
13
14

3. Click OK to close settings window.

4. On Cell B10 is now a user control button that allows to modify the Region where the ELRead
tool will extract information on the image. So, there is no need to access the ELRead settings
window again. From now on if user needs to modify the region just click on cell where the
EditRegion control was created.

A B C D E F G H
Dimage
String Passed  Index Char Score 2nd Char | 2nd Score
[OVIDIELR4PASS 1.000 0.000 P 99,532 0.000
1.000 A 99.308/1 0.000]
20005 99.902 0.000
30005 99.002 : 0.000
T 1 i wwidth Height  Angle Cume
I ORegion I 140000 312008 221313 77.220 0.000 0.000
1 1
o
Click Editregion
button to modify
ELRead ROI
, , , ,
l l l l

A B c D E F G H 1
0|Dimage
1
2 String  |Passed Index  |Char Score  [2nd Char 2nd Score
3 [OVDELR{aBC1 23 1.000] o000/ 963321 0.000
4 1.000[B 98.835[3 0.000
5 2000/C 98.639[0 0.000
[} 3.000[1 996831 0.000
7
F]
3 % v Width  |Height  Angle  |Curve
10 ORegion | 313831) 132166) 154611) 47660 0000  0.000
1
12
13

After ELRead new ROI assigned

2.2.2 External Definition for Character Height and Width

Like the ROl tool, there is the capability to generate a user control that externally gives graphical
information to the Height and Width of a character.

1. On Cell B14, use the function control called EditRegion. Search for the control in Functions-
>Graphic->Controls->EditRegion or manually type the name, EditRegion, directly on the
cell and press Enter.

ELRead Auto Character Size — Spreadsheet v1.0
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Functions

sion Tools

] . Geometry

4 7, Graphics
a W Controls
@ Button
M CheckBox
+ EditAnnulus
"+ EditCircle
1 EditCompositeRegion
. EditFloat
: Editnt
. EditLine
EditMaskedRegion
v EditMultiGraphics
EditPassword
» EditPoint
+ EditPolygon
FAitDrhdinaDath
.+ EditRegion
kditstnng
Jump

stBox

2. Uncheck the Bend setting.
3. Enter a name for the tool in the Name setting.

4. Click OK to close control settings window.

Inspection - Property Sheet - EditRegion
Edit Insert Help

Image
[ Fixture 0.0,0)

Move ~

Size -

Rotate -

Bend

MName Character Bounding Box

Show hide all

Bend

ON allows bending or curving the region.

ELRead Auto Character Size — Spreadsheet v1.0
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5. On the spreadsheet, Rows 13 and 14 will be added. For our purpose, only Cells E14 and F14

are needed.
|
A B [ [ E F G H |

11

12

13 X Y dth Height Wmngle Curve

14 Ocharact 140,000 1100000 440000 2200000 n.ooo0 0.0o0

14

6. Double click on Cell B3 to access the ELRead settings window.

To assign Cell E14 and F14 Character Width and Character Height settings, double click
on Character Width text. This allows you to select a cell to be assigned.

Click Cell E14 and press Enter.
Do the same for Character Height and link it with Cell F14.

Image = Olmage

(] Fiscture (0.0,0)

[ Region (313.931,132.166,154.611,47.669,0)

Training Mode Pre-Trained Model v2 5t ~ | =2
Character Find Threshold

Character Width

Character Height

10. Click OK to close the ELRead tool window settings.

11. You can modify Height and Width of the Character bounding box with Cell B14, where the
new EditRegion button was placed. When any modification is done by this new button, the
information will be passed automatically to the ELRead tool (remember that this will cause the
tool to take a little longer on the first inspection with the new setting but will be consistent after
subsequent inspections until another change is made).

A B C D E F G H
olmage
String Passed Index Char Score 2nd Char |2nd Score
oViDIELRe{| ABC123 1.000 0.000 A 92,3091 0.000
1.000B 89.008|/ 0.000
2000/C 995700 0.018
3.0001 86.176|/ 0.0m
i \i Width Height Angle Curve
oRegion 313.831) 132166 154611 47 bB9 0.000 0.000
i Y Width Height Angle Curve
oCharacter| § 388.232) 142328 16.992 27 863 0.000 0.000

2.2.3 External access to Optimize Character Size

Similar to Section 2.2.1, you can create an external user control.

ELRead Auto Character Size — Spreadsheet v1.0
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1. Open the ELRead settings.
2. Select and drop Optimize Character Size on Cell B17.

A B C D E F G H
I
Region (313.931,132.166,154.611,47.66,0) o'mage
Training Mode Pre Trained Model v2 5t ~ | /=2 String Passed  |Index Char Score 2nd Char 2nd Score
Character Find Threshold 80| oIDIELRe4ABC123 1.000 0.000A 99,3001 0.000
Character Width 1000 B 89.008 0.000
T 2000/C 995700 0018
o . 30001 86.176 |/ 0.001
Optimize Character Size
Show
Optimize Character Size ' X v Widh  Height  |Bngle  [Cure
Gets the optimal character size for the selected ha' Currently only oRegion 313931 132166 154 611 47 BE9 0.000 0.000
supported with pre-trained model V2.
o X Y Width Height Angle Curve
Fielding Character] 3B 232| 142528) 16992 27EE3|  ooon|  oooo
oOptimize tharacter Size
I T
1 1

3. Click OK to close the ELRead settings window (this will have the same runtime affect for the
next inspection).

2.3 Create an Interactive HMI

The reason to create the external user controls for the ELRead tool is to view the results on the HMI,
so there’s no need to open the ISVS software to modify the tools settings again.

1. Right click on Cell B10 (EditRegion for ROI) and select Publish to Easy View -> Selected
option.

ELRead Auto Character Size — Spreadsheet v1.0
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Height Angle
47 555

1]

Cut

Copy

Pacte

Insert...

Delete...

Clear

Edit Function...

Insert Comment...

Insert Cell Name...

Insert Getters

,  Cell Graphic...

Cell State...

IP Licensing

Format

Import Snippet..

Export Snippet...

Publish to Easy View

Create Custom View

2. Do the same procedure to Cells B14 and B17.

3. Open View->Easy View to show the Easy View tab, if it is not visible.

& In-Sight Vision Suite f v

File Sensor  View

O N Snippets

o Easy'Wiew
o | & -

ELRead Auto Character Size — Spreadsheet v1.0
6/26/2025 Page 15



COGNEX ELRead Auto Character Size — Spreadsheet

@] In-Sight Vision Suite Y  [Unsaved Job]@US-WIN-i6TrrOMD X
File Sensor Vi

[N NI 9 % D Online
& & @i 2 %R M| E
Aial ETIHSES A-

2

EasyView

Open | Add Cells | Add Group | Clear
Cell B17 ~ |-/ Button(-Optimize Ci

Cell Cell Name Caption Editable
B14 Cel B14 Cell B14 || ]

B17 Cell B17 Cell B17 e

-

Record/Playback

1ag Imag | Imag | Imag Imag  Imag Imdg Imag | Imag Imag Imag Imag Imag ;lmag Imag Imag | Imag I

“ >

& v |Image 38| |[Bmp v Delay (ms): | 200| By B & 4 « »

“ .

Record/Playback ~ Charts Functions  Acquisitic  EasyView  ob Validation

Total: 0.1 ms

4. Modify the Caption column to assign representative names to each cell reference.

EasyView

Open | AddCells | Add Group | Clear +

Cell Cell Name Caption Editable
B10 Cell B10 ELRead ROI |

B14 Cell B14 Tharacter definition [EREEEE

mn

5. Save the job.
6. Click X to close the tab.

@} In-Sight Vision Suite Y [Unsaved Job]@US-WIN-i6Trr9MI -

US-WIN-I6TRROMD 2 C @ System Info

Filter:

US-WIN-i6TrrOMD

7. Click Open HMI to access the WebHMI. This action will open a web browser that access the
HMI on the camera.

ELRead Auto Character Size — Spreadsheet v1.0
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Online

Trigger

Live Mode

‘View Options:

EsspVew

8. Click EasyView to show published cells.

9. Now any modifications of ROI, Character Size definition, or Automatic Optimization on
character size can be done with these controls.

localhost

< ’_‘J (ol El: L S T Iharacier Bounding B
Q2
S cell B17 ptimize Character Sijiusssss

Load | Save
Online
Trigger
Live Mode

View Opfions:
Easyew

Settings

ELRead Auto Character Size — Spreadsheet v1.0
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