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1Preparation

Below are the things you will need to run inspections using the “Easylnspector” USB image inspection
software.

¢ Computer
» 0OS: Windows XP (SP2 and up), Vista, 7 — 32- or 64-bit version
(Some cameras are not compatible with 64-bit or even when compatible may not be verified. It
is recommended to check beforehand by using a loan camera and the evaluation version of the
software.)
CPU Core 2 Duo 2.0Ghz or higher, Core i5 or higher
RAM 1GB or more

Equipped with at least two USB 2.0 ports (with USB license key, for connecting USB cameras)

€ USB License Key (not necessary for the evaluation version)

¢ USB Camera
(For details, please refer to the “Preparing the Camera” section below.)

¢ Lighting
Normally, image testing can be done with just the lights of the room, but in some cases when test
items have glossy material or the brightness of the test environment varies greatly, lighting equipment
will be necessary.

4 Jig for test items and cameras

The jig is needed to set the test item and camera in the same positions.

Camera

‘.

4|

Tripod, etc.
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Preparing the Camera

This is a guide for connecting a camera to Easylnspector and testing it.

Purchasing Cameras

For a USB camera, Web cams can be bought at most household electronics stores. When purchasing,

please observe the following points.

® |t must be a USB camera

® Has a pixel count of 14 megapixels or less (Maximum pixel count varies with the grade of

Easylnspector.)
Supports DirectX9.0 standard (almost all new cameras are compatible)
®  Output format should be one of the following:
RGB24 , RGB32, YUY2, UYVY
® Has a video output function of 640x480 or higher
® Low distortion (If using a Web cam on the market, choose one with a larger lens.)

® Has manually adjustable (fixed) focus (cameras with automatic focus are not suitable for image

inspection)
® Has manually adjustable (fixed) exposure time

In addition, it is also possible to use industrial cameras, with the same selection criteria as above.

The price range is between 50,000 and 100,000 yen (depending on the pixel count), expensive when

compared to web cams, but with sharp focus and little distortion, they are suitable for inspections which

require a high degree of accuracy.

It is also possible to find them by searching the internet, but in case of doubt please consult us.

Skylogiq Co. Ltd.
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Purchasing Lenses

A web cam with many screws for focus adjustment can focus to within a few centimeters, but if it is unable

to focus for close-up photography, try a convex lens. These can be purchased at home improvement stores

or stationery shops. For industrial cameras, buy a high-performance lens with focus and aperture

adjustment together when buying the camera. For industrial cameras, you can also choose a lens that

magnifies like a microscope.

Installing the Cameras

Use the installation CD for the camera you purchased, and do what is necessary to use the USB camera

with your computer. For camera installation methods, please follow the instruction manual for your

respective camera.

Checking the Operation of a Camera Unit

Use the display software that came with the USB camera to verify that the camera can be used at 640x480.

2 Qcam® @@

QuickCapture

=

A 3= B TEHIRE)
{Ed=Jb 4 X) 320240 4

SRRl
TaRRsP EFAEsa)
Fe3U-Q) v
LT oIHEBNFEEA
& [[E] FIE
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Connecting a USB Camera to the Computer

Because USB cameras transfer a very large amount of information, plugging them into adjacent ports can

cause the image display to slow down or even stop. For that reason, please follow the conditions below as
closely as possible.

v¢ Do not use a USB hub in the USB port where the camera
is connected

¢ Leave empty ports adjacent to the port where the camera
is connected

Skylogiq Co. Ltd.




Installing Easylnspector

Downloading the Installer for the Evaluation Version of the
Software

Follow the directions for downloading the installer for the evaluation version of the software at the web

page :
http://www.skylogig.co.jp/download/downloading/evaluation/index.html .

Installing the Evaluation Version of the Software

The installation method for the software evaluation version is different depending on whether your computer
is connected to the internet.

A) If your Computer is Connected to the Internet

Please proceed to the “Starting the Easy Inspector Installer” procedure.

B) If your Computer is Not Connected to the Internet

Checking the Microsoft .Net Framework

To run Easylnspector, you must have Microsoft's freely distributed Microsoft .Net Framework 3.5 installed
on your computer. Please check it in the following way.

Select “Start Menu” — “Control Panel” — “Uninstall Program (on XP: Add or Remove Programs)”, and verify

whether “Microsoft .NET Framework 3.5” appears in the list.

If Microsoft .Net Framework does not appear in the list

You will need to download the Microsoft .Net Framework installer from the Microsoft homepage and install it.

Skylogiq Co. Ltd.
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2" http://www.microsoft... O ~ G X | &= Download .NET Framew... %

75 [H Gle D Tube W Y! £]SL

B Microsoft

Products Categories

Quick links
¥ Overview
& System requirements

4 Instructions

Looking for support?

Visit the Microsoft
SuppoTt site now >

& Windows Intune”
Click here for a free
30-day trial.

Get started p

Download Center

Signin

7|

Security Support

=. Microsoft NET Framework 3.5

Microsoft .NET Framework 3.5 contains many new features building incrementally
upon .NET Framework 2.0 and 3.0, and includes .NET Framework 2.0 service pack 1

and .NET Framework 3.0 service pack 1

i

Quick details
Version: 35
Change language: English =]
File name

dotNetFx35setup.exe

NET Framework 4
Web Installer
Download the

Microsoft NET

Framework & web
installer package.

Downlozd now >

Date published: 11/20/2007

27 M8 DOWNLOAD

Microsoft Update

AT ¥ Checkfor the
L latest security
L‘ updates to help
protect your
computer.

<[

m

Microsoft .Net Framework 3.5 Installation

2 In addition, if you are using Windows 2000 SP4, you may need to first install Microsoft Installer 3.0,

which can also be downloaded from the Microsoft homepage.

Skylogiq Co. Ltd.




Easylnspector Installation & Operation Guide Ver2400

Starting the Easylnspector Installer

LT A IA—

D Because the software evaluation B
version you downloaded is

compressed, please decompress it sefup.exe

(=]

SetupELmsi

. . Setup Windows - 22
using general decompression software. RS v e
Then, in the decompressed folder, Fetieas o
double click on Setup.exe.
EasyInspector -
@ The insta”er W|” start. C“Ck on the ‘Welcome to the Easylnspector Setup Wizard
button indicated in the red circle to begin
th e in St al |at| on. The installer will quide you thiough the steps required ta instal E aspinspector on your computer
I
"WARNING: This computer progiam is protected by copyright law and intemational bieaties.
Unauthorized duplication or distribution of this progiam. or any portion of it. may result in severs civil
or criminal penalies, and will be prosecuted to the maimum estent possible under the law,
= ()
. Ezsylnspector
@ Read the license agreement thoroughly, License Agreement

and if you agree, click on “I Agree”.

Please take a moment o read the icense agreement now, If you accept the temms belou, click "1
Agree”, then"Neat". Othermise cick "Cancel !

SKYLOGIQ Co, Lid SOFTWARE LICENSE AGREEMENT
M [v7tozPEmFRLns BXoBCARPREZIT, BEINFBEIE
1 Acree EERLTHEACESLL ) (Japanese version follows)

Beore you complete the software installation process, carefully read this agreement.

By clicking the applicable button to complete the installation process, you consent to

1 Do Not Agree

. . . . . Easylnspector
@ The installation will begin. Please wait FC
A .. onfirm Installation
for a few moments until it finishes.

Thenstaler is ready to install Easylnspector on your computer.

Click "Next"to start the instalation.

Cancel <Back m o T
_ L ¥

=V

! EasyInspector Y L

® Installation of Easylnspector is complete. Installafion Complete

Easylnspector has been successhully installed.

Click "Close' o exil.

Please use Windows Update to check for any critical updates tathe NET Framework.

Cancel <Back
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Selecting the Test Items

There are multiple test items in Easylnspector.

Since the test items select differ depending on the test content and target object, please choose the closest

options from those presented below.

Test Target

s - . -
Burrs, chipping, cracking, deformation, assembly
condition, scratches, missing or faded letters,
upside-down printing, typos, part numbers, etc.
N\

/Black/brown spots, burning, foreign body )
adhesion, contamination, reversed part insertion,
part orientation, plating color detection, rust
detection, wiring color difference detection,
forgotten drilling, missing screws or parts, etc.

- J

/ )

Product dimensions/angles (width, heights, etc.),
gap detection, metal protrusion dimensions/angles,
position verification, pressed product dimensions/
angles, record of liquid surface height, etc.

. J

(SOIder bridging, wire bonding, sheet count tests\
(paper, board, etc.), fiber count tests (cloth, etc.)

Bent pins, lead pitch of connectors, etc.

-
Laser light spread, laser light intensity, LED
brightness, etc.

black spots in plastic molding, carbides in plastic
molding, white spots from dust, metal scratches,
etc.

License Type and Test Items

J
Black/brown spots, burning, foreign body adhesion, }

g1l 4l

Test Item

“Compare with Master
Image” under “Color
Comparison Test”

“Specified Color
Presence Test” under
“Color Comparison Test”

”

“Measurement/Angle Test

“Count / Pitch Test”
under “Intensity Profile”

“Beam Profiler” under
“Intensity Profile”

“Scratch/Spot Test”

Test items and maximum USB camera pixel counts available in Easylnspector differ depending on the

license type (grade).

Type Easylnspector | Easylnspector | Easylnspector | Easylnspector
Item 100 200 300 310
Color Comparison Test o - o o
Dimension/Angle Test - o o o
Intensity Profile Test - - - o
Scratch/Spot Test - - - o
Pixel count of 80,000- 80,000- 80,000- 80,000-
corresponding camera 300,000 pixels | 300,000 pixels | 1.3 mil. pixels 14 mil. pixels

Multiple camera

connections

Skylogiq Co. Ltd.




5 Using Easylnspector

This section explains the flow from Easylnspector start-up and configuring settings up to testing.

It is possible to try out image inspection with Easy Inspector by using sample images that are independent
of the test items. Since USB cameras and lighting are not needed, you can try it without worrying about
them.

Starting Easylnspector

Double-click on the shortcut icon that was created on the Q
desktop at the time of installation. ESSYINCDS

Evaluation Version Check Window

License information

A window will appear to confirm that you are using e e e
This dislog will not appear if you ingert the USE license key.
the evaluation version. This window will appear at random e e i s
ttp: v skvlogig coplenslicense hitm
times during use. When you purchase the license for the 5 O contast us by email webshop@skylogiaza
official version and insert the USB key into the computer,

this window will no longer appear.

Non-connected Camera Check

If no camera is connected, the message at
right will be displayed. Click OK.

EasyInspactor

v "‘-I Mo camera connected.
¥ Launching in "no camera mode” (image file inspection only).
Reason:Object reference not set to an instance of an object.

Skylogiq Co. Ltd.
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Operation Check with Sample Images (Color Test)

Main Screen

The Main Screen will appear.

Click on “Open>>Settings” in the lower right of the screen.

] Defaults¥samp
2) Load image. Test image Files¥Defaults¥sample_undertest jpg Load...
3) Olick “Inspect(F5)" to start inspection. *1) Click " Settings > to set frames.

Running an Inspection (F5) (Component Test Sample)

Click on “Inspect (F5)” to try running an inspection. It will run an inspection by automatically reading a
pre-installed sample master (non-defective product) image and target test images.

] .. S IEIE)
Master (frame settings) Load Save | New
2 Load a test Test image 5Fil lts¥sample undertest jpe el
a image. L JF
3) Click “Inspect(FE)” to start inspection. *1) ettings 5> to set frames. FrameNo. | 15113 [Del. ][ Show frames |
Insp. name 1 Draw frame by mouse

Image alignment

ol
ans.@) Pattern match | (010
[IRot (© Edge detect

Golor G ey Tintensity Profi <12
Parameters

© Compare images
) Find specified color
Tolerance (Proper value: 10-100) @ RGB () HSB
Green _07 ]

Blue

._0—
Striot Tolerant

Pass/Fail threshold [¥] (Proper value: 0.01%-10%)
Lower Lim. Current Rate Upper Lim.
0.00000 < - 0.03000

Tnspect this frame.

7] Remove small pixels

From live imagelg]] | &% Tnsp. color
© Both © All colors

© tper  OROG
Match level @-, © Disapp. OB

Display

Mask Pix

!I

10
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Checking Test Settings

In comparison with the Master Image (non-defective image), pre-defined areas of Frames 1 and 2 are
compared with the master image according to the settings in order to detect areas that are different. When
comparing with the master image, it is sometimes best to perform translational or rotational image
alignment before the inspection. Image alignment is performed here.

e e R oF! pe [ Load e

2) Load a test image. Test image sFiles¥Defaults¥sample undertest jpg —
3) Glick “Inspect(F5)" to start inspection. 1) Click “Settings 5" to set frames. : 2.
- » Draw frame by mouse

[¥] Trans.@ Pattern match

% Multiple
@ Rot. & ‘ copy/delete

Edge detect

Parameters

10UF 104 104 @ Compareimages Inspect this frame
- 4 ) Find specified color

T 1\ SIS v 3 Ao [ U Tolerance (Proper value: 10-100) @ RGB () HSB

Red in
Green U 44
Blue D
Strict Tolerant
Pass/Fail threshold [¥] (Proper value: 0018-10%)
Lower Lim. Current Rate Upper Lim.
0.00000 < —p 0.03000 %

Remove small pixels

Master Ime. | Specified Color | Mask Pixels
Tet. obj. Insp. color
@ Both ® Al colors

©#ter | OROG
Matchlevel @ Disspp.  © B

From live image[&

Others

Inspect (F5) Open>> «Close Inspen it

For frame 3, "Find specified color" is selected for the "Test range detection method", and test will pass
inspection if the specified color (white) is detected within the frame. In this case, as long as the printed "1" in
Frame 3 is detected somewhere within the frame, it doesn't matter if it is shifted slightly. For this purpose,
the pre-inspection image alignment is set to "Same alignment”, which means the same alignment as the
previous image. (For detail, refer to the "Difference between '‘Comparison with Master Image' and 'Specified

Color Detection” section below.) Clicking "Show frames" will dlsplay all the frames under current settings.
- r— e — SE AT

Master image B G [ Toads Master (frame settings) New
1) Load a master and set inspection frames. (¥1) -

2) Load a test image. Test image  Files¥Defaults¥sample_undertest jpe sample.JPG

‘ :l
3) Click “Inspect(FB)" to start inspection. #1) Click “Settings > to set frames. FrameNo. | 3114 - (€] W
/

Insp. name 1 I@. -
Image alignment
" | Sch.range [ GCopy settines

040 =
Multiple
copy/delete

Intensity Profil | *

g

Parameters

10UF 104 104 . © Compare images ‘ Tspect this frame >
| (@ Find specified color
P L O el 0 Tolerance (Proper value: 10-100) 6 "R
Red 9
Green ) ]
Blue ) 73]
Strict Tolerant
Pass/Fail threshold [4] (Proper value: 001%-10%)
Lower Lim. Current Rate Upper Lim.
0.00200 < — < 100.00000 %

[7] Remove small pixels

pecified Color | Mask Pixels |
this color Chanee calor

NOT this colof [ Gancel changing

A on the master image
o specify the color

Others

Close (sxheeecinesd}) 'm“q
Settings Settlnss

11
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Running an Inspection

Try running an inspection by clicking "Inspect this frame".

It will automatically read and test the pre-installed sample master (non-defective product) image against the

test image. After the inspection results are displayed on the screen, it will return to the previous screen.

Because the master image and test image are different as shown below, those differing areas are shown in

red. In addition, due to the way frame 3 is set to detect white parts within the frame, the character "1" is

detected.

How to operate:
1) Load a master and set inspection frames. (¥1)

= — — e
@/ No camera Mode y 5 T ol
ge  tor¥SetupFiles¥Defaults¥sample JPG

Master (frame settings)

2) Load a test image.
3) Click “Inspect(F5)" to start inspection.

Test image  “iles¥Defaults¥sample_undertest JPG Load...
#1) Click “Settings > to set frames.

sample JPG

Frame No. |

10uF 104 104

RO

—
(SREET

Display

e T

FAIL

Time = 021 sec

B FAIL &
Inspect (F5)

_ Insp.name 1
Image alienment

Multiple
cupy/crelete

Color Gomparison | Dimensian/Angle | Intensity Profil * | >
© Compare images

Parameters
° Tnspect this frame
() Find specified color

Tolerance (Proper value: 10-100) @ RGE () H
Red )
Green [}
Blue

Strict

Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Current Rate Upper Lim.
0.00000 < 0.18001 < 0.03000 %

Remove small pixels

BER®

Tolerant

Master Ime. | Specified Color | Mask Pixels |
@ Detect if this color @
© Detest if NOT this color [~y =

* Glick a pixel on the master image
to specify the color

Others

Olse || Wore || § (epestinand )
et | Eennee |

Master Image (non-defe_ctive item)

22  1our104

R
W
@ Tk

Test Image (with defective areas)

12
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Let’s do an inspection by reading different pre-installed sample and test images (shape matching test).
First, we will read the master image. Click on Master Image "Load..." in the "No Camera Mode" window.

Master image tor¥SetupFiles¥Defaults¥sample JPGH

How to operate:

1) Load a master and set inspection frames. (¥1)
2) Load a test imaee.

3) Click “Inspect(F5)" to start inspection.

Open “sample3.JPG”. (Be careful not to

Test image “iles¥Defaults¥sample_undertest JPG
*1) Click “Settings >>" to set frames.

confuse it with “sample3_undertest.JPG”.)
— - =

S

w samplRgPe

.&' T7 LNy
FYEI=T oo EED

ol P <RS- BREEELTIRAL -
THANDRFRD | Defaults - @F > EY
B 2 Bz HE
=
BEERULER |:-

ample3  Jplel_... sample ...

JPG

sample2.JPG - K]
[JPEG Files -] [ Fevbn |

Next, click the Test Image “Load...” button in the “No Camera Mode” window.

How to operate:

1) Load a master and set inspection frames. (*
2) Load a test imaee.

3) Click “Inspect(F5)" to start inspection.

Open “sample3_undertest.JPG”. (Be careful not to confuse it with “sample3.JPG”.)

. Master image tor¥SetupFiles¥Defaults¥sample JPG
Test image EiIe§*5é?aﬁli§¥samﬁle_undériesi.JPG
*1) Click “Settings >>" to set frames.

o BESIRESZ BELTZELY

e - =X

=
b
BEFRUIIER -

| PR || Defauts - @ m-
2w #28 H4Z =

o=

- sample.JPG sample§l] Sample3 e _N...

TR by _undertest. T
sample_NG.
g" i) T PEG A AT
) L

ezl AZE: 640 x 480

& £ X: 57.6 KB
avEa1-—%

B e Saimpled NG JFG . R
FYNT=T S {NOAERD  [JPEG Fiks - [Eem ]
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Checking the test image

Click on “Result” in the lower left to check the inspection result image.

Easylnspector310 Ver.2.4.0.1 SKYLOGIQ 640 x 480 ——

No Camera Mode

sample3.JPG

How to operate:
1) Load a master and set inspection frames. (¥1)
2) Load a test image.

3) Click “Inspect(F5)" to start inspection.

i1220-101
4 ®

|

o

Time = 008 sec

T * * (ST
- w Master (frame settings)
Master image r¥SetupFiles¥Defaults¥sample3. JPG Load. sampled JPG
Test image les¥Defaults¥sample3 undertest JPG [ Load. | Frame No. 157 Del
*1) Click “Setti »" to set f S N
IO R T

pass Tyl
Inspect (F5)

Image alignment

Automatic | Hanual | | ¢ *

%) Automatch @ None

Sch.range | Copy settings

080
Multiple
copy/delete

Color Gomparison | Dimension/Anle | Intensity Prafil * | >

Parameters 1
Tnspect this frame

Same alignment

) Compare images
@ Find specified color

Tolerance (Proper value: 10-100) @ RGB ) HSB
Red @

Green 0 e
Blue
Sync | Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 0D1%-10%)
LowerLim.  CurrentRate  Upper Lim.
0.10000 < 023340 < 100.00000 %
[7] Remove small pixels
[ Master Ime.| Specified olor | Mask Pixels
@ Detect if this color Change color
7 Detect if NOT this color Cans el chareniE
* Click a pixel on lne master image

to specify the color

C74

Ii]”[%i !

S— )

Qpen>>
Settines

Others.

<Close || More dspeobinses Y,

This inspection is configured to detect the light purple color of a polarity marker (indicated by green arrows

in the image below), so in the

cases where a condensor is

above image, the polarity marker areas are shown in red (detection areas). In

missing or installed backwards, the specified color is not detected because

there is no purple in the set frame (pink and green frame in the image below), so the inspection is judged to

have failed.

How to operate:

1) Load a master and set inspection frames. (1)
2) Load a test imaee.

3) Click “Tnspect(F5)" to start inspection.

i

: 100 ozzl??][g'

39930 009 0 0
Display

Live

)
R :
Master image ipl Load... ‘sample3.JPG
*1) Click “Settings >>" to set frames.

Insp. name 1EIET-H-12LH
Image alignment
Automatic | 1anual | 4] >

Sch.range [ Copy ssttings.

080
Multiple
copy/delete

Color Gomparison | Dimension/Angle | Intensity Profi ¢

Parameters
Inspect this frame

LoD

@ ¥,
101-022

© Automatch @ None

Same alignment

) Compare images
© Find specified color

Tolerance (Proper value: 10-100) @ RGB () HSB
Red )
Green ] (5]
Blue )
Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)
LowerLim.  CurrentRate  Upper Lim.
010000 < < 100.00000 %
7] Remove small pixels

Master Ime. || Specified Color | Mask Pixels |
@ Detect if this color Chanee color
© Detect i NOT this color [ o 0 -
* Click a pixel on the master image

to specify the color.

220-10L
4o

71

ﬂlg

El

- A

220-10L
T-l ®

220 lOl
T4 ©)

Others

<{Close
Settings

14
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Checking Test Settings

Let's check the test settings. When we are running real tests, configuring test settings will be a very

important operation.

Test settings allow us to define the test area for each frame (pink and green rectangle in the image below).

There is a number for each respective frame, and the software displays the test frame or frame number.

For each respective frame number, you can:

set what kind of area is being detected in the image (settings for test frame position and size)

select between “Master Image and Test Image Comparison” or “Specified Color Presence Detection”

for “Master Image and Test Image Comparison”, set the allowable shift in position versus the

non-defective image

choose whether to remove small detection areas as noise

set the tolerance for the pixel-by-pixel decision of whether the color is judged to be the same

set the minimum area ratio for detected areas to pass or fail (those areas shown above in “Checking

Test Results”)

in the case of “Specified Color Presence Detection”, what color must be present within the frame (or

what color must not be present there)

In this configuration, it will inspect a range (on either side of the chip) where each frame number must have

a polarity marker (light purple bands on the chip). If the polarity markers are present as normal, the

specified color will be detected and the inspection will be judged to have passed. If the chip is mounted

backwards, the color of the polarity markers will not be found, and it will be judged to have failed.

How to operate:
1) Load a master and set inspection frames. (1)
2) Load a test image.

3) Click “Inspect(F5)" to start inspection.

Master image  ctor¥SetupFiles¥Defaults¥sample jpg

Test image sFiles¥Defaults¥sample_undertest jog

#1) Click “Settings

Inspect (F5)

Master (frame settings)
sample3.JPG

FrameNo. | 17]/7 [ Add Show frames
Insp. name TRIET-H-12E _Dvaw frame by mouse

Image alignment

Automatic | Manual [/ 4]* | s range [Copy settines

©) Automatch © None | (080
Multiple
copy/delete

ity frofilsblds

=

J
[Elzzo 0L

Same alignment

Color Gomparison | Dimension/Angle | I
Parameters

_) Compare images
(© Find specified color
Tolerance (Proper value: 10-100) @) RGB ) HSB

Inspect this frame

Fed 0
Green ) e
Blue 0 [ 65
Strict Tolerant
Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Current Rate Upper Lim.
0.10000 < - < 100.00000 %

220 ,OL mﬁ”pixels

T 4 (: Moye. || Specified Calor | Mask Pixels
Detect if this color Change calor

(WA Detect if NOT this color "o oot

% feEEhERe |

Others

Close || More [ Tnspeot imasq Y | """"*1
Settings Settings
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Difference between “Comparison with Master Image” and
“Specified Color Detection”

“Comparison with Master Image”

Inspection by comparison with the master image means that it performs a pixel-by-pixel comparison of the
master image (non-defective item) and test image. The inspection will not pass unless both of the following
conditions are met:

the colors match

the position matches
This means it can be used to detect shifts in printing, blurring, size and position discrepancies, breaking,
and bending.

However, since positional shift can cause comparison with the master image to fail, a shift during camera
and sample setup can significantly affect the inspection. For that reason, when the shift is large, it
necessary either to improve the position sample accuracy at the time of imaging, or to use the position
alignment feature this software provides. For information on matching image positions before inspection,
please refer to the "Setting the Translational/Rotational Position Correction Box for the Master Image"
section below.

Example (printing):

ABCDE|| [ABCCE

i

Master Image (non-defective) Target Image (defective, shifted, slanted)

Test result: After correcting for shift and slant, a pixel-by-pixel comparison with the master will be conducted.

16
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S -
————— .

e=nrey o

How to operate:

2) Load a test image.
3) Click “Inspect(F5)" to start inspection.

Master image tor¥SetupFiles¥Defaults¥sample jpe
1) Load a master and set inspection frames. (1)

Test image  les¥Defaults¥sampled undertest JPG

. s
Master (frame settings) New
sample5 jpg

ZOf. TEESC 3wy

°

TR HR IR ) T eI imm)

*1) Click “Settings >>" to set frames.

MBRTREO T RDLT (2, Rot

TLERET S ragd T BN, BELAAE RIS DL T

insp. name  ENRIERE

Draw frame by mouse

Multiple
copy/delete

Golor Comparison | Dimension/Angle | Intensity Profi ¢ | > ‘
Parameters

Image alignment
Automatic

[¥] Trans.¢
@ Edge detect

Compare images
Find specified color

Tolerance (Proper value: 10-100) @ RGB () HSB
Red D

Green O
P— Blue U
5]

Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)

Current Rate Upper Lim.
< 073991 < 0.50000 %
7] Remove small pixels
Master Ime.| Specified Color | Mask Pixels

© Detect if this color Chanege color
(©) Detect if NOT this color Gancel charene

* Click a pixel on the master image
to specify the color,

Display

FAIL

0}

Others

«Close || More || § [ Inspect imace y |
Settings Settings 3
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“Specified Color Presence Detection”

Unlike “Comparison with Master Image”, specified color detection makes a judgment based only on

- whether a specified color (or a color other than that specified) can be detected within the frame.

This means that, even if there is a position shift, the inspection will pass as long as the color can be found
within the frame or, conversely, fail if a color other than the specified color is found within the frame. This
judgment method is appropriate for checking for black spots, dirt, missing parts, foreign bodies, assembly
status, etc.

Even if sample positioning at the time of imaging is somewhat inaccurate, in most cases it is not necessary
to use the software’s position alignment function (pre-inspection image position matching.

Example 1 (Detection of wire color difference): Inspection with a color specified for each frame
If a green wire is installed in the pink frame on the left, the inspection will pass. Similarly, yellow, red, orange,
and brown are specified for each of the other respective frames, and it will check for those. As long as the

wires are within their respective frame, it does not matter if they move around.

ﬂ:‘EasyInspector?-lO Ver.2.4.0.2 SKYLOG_lg 640 x 480 --- p16EESEURDFH ] —
No Camera Mode Master (frame settings) [ Load [ Save‘J
How to operate: Master image  ctor¥SetupFiles¥Defaults¥samplejpe | Load.. | p16IETERBIROH jpe
1) Load a master and set inspection frames. (¥1) = ST e e ——
2) Load a test image. Test image sFiles¥Defaults¥sample_undertest jpg @ Frame No. 1241 ‘M [ Del. H Show frames |

3) Click “Inspect(F5)" to start inspection. *1) Click “Settings >>" to set f 2 - o ]
D P ) Click "Settings O soirames Insp. name Inspection 1 Draw frame by mouse

Image alignment
Automatic | Manual [ | | >

Sch. range Copy selnngsJ

© Automatch None

0~ -
Same alignment Multiple
= copy/delete

Color Comparison | Dimension/Anele | Intensity Profi ¢ | *
Parameters

Compare images Thspect this frame \
@ Find ified color

| he frame curren

Tolerance (Proper value: 10-10 '

Red D ‘\.It

Green 0 60
Blue U
@J Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)

Lower Lim. Current Rate Upper Lim.
0.00000 < - < 0.00100 %

Text (low) [] Remove small pixels  Text (high)
ne.

© Detect if this color
Detect if NOT this color |

Cancel chaft

Chanee cipr

hakg pixel on the master image

Display
- gspactEs) oper>> | [ <ciose |[ more |[ 2 £ | [CinspectimesdX))
Master Mask Pixels Settings Settings || Settings i< ‘“

Test result: The red marks (in the right image) show that specified colors were correctly detected in their

respective frames.
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Example 2 (inspection for forgotten screws): Inspects for the presence of screws in 11 places. It inspects for

the presence of each screw by detecting an area of white from the reflection off the screw.

Image alignment

Automatic | Manual [ | <[>
Automatch @ None 040

- Multiple
same alignment s
Color Comparison | Dimensiony/Angle | Itensity Profi |~
Parameters

Compare images
© Find specified color
Tolerance (Proper value: 10-100) @) RGE () HSB

Red }

’ Inspect this frame

J
Green 7) 134

Blue 0
[Sme] striet Tolerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Current Rate Upper Lim.
0.04000 < 0.17090 < 100.00000 %

Text (low) Remove small pixels  Text (high)

@ Detect if this color [ Chanee colo™\|
Detect if NOT this color [ 5once chaneine,
& Click a pixel on the master image
gecify the calor.

Display

| o ‘-:m‘ D Display e
E Inspect (F5)

@ | L Ihspect image 1’}
| (T

<LClose
Settines

More.

Settings Settings

E

@ Eosylnspector310 Ver.2.4.0.1 SKYLOGIQ 640 x 480 —- 103masterjpg 0 - . ol

No Camera Mode — G

Mt - Master (frame settings) | Load || save

| How to operate Master image r¥SetupFiles¥Defaults¥103masterjog [ Load.. | 103master jpe

| 1) Load a master and set inspection frames. (¥1) . 8

AT Test image  ector¥SetupFiles¥Defaults¥102ng jpe [ Load.. | FrameNo. | 11]111 [(Add ] [(Del.|[[Shon frames

‘ 3) Olick "Tnspect(FB)" to start inspection #1) Click “Settings > to set frames. —————

Insp. name Inspection 1 [ Draw frame by mouse |

Sch.range [ Copy settines

Test result: It detected 9 screws, but did not detect two of the middle screws (right image).

In addition, it can be adapted to a variety of test object by the using the settings below.

Test object Detection method Detection % | Detection % | Minimum | Maximum
for pass - ex. | for fail —ex.
Dirty or faded print Comparison  with master | 0.1 % 2.0% 0% 1%
image
Part installed at a | Specified color detection 2.0% 0.1% 1.0% 100%
designated spot (Inspect for designated part
color)
Foreign matter in powder | Specified color detection 0.0 % 0.1% 0% 0.05%
or food product (Inspect for color other than
the powder/food color)
Presence of cracks in | Specified color detection 0.0 % 0.1% 0% 0.05%
glass (Inspect for crack color
(white)

X Inspect both pass and fail items, take the media value and use it for the minimum or maximum of the

"Pass/Fail Threshold".
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Other Setting Items for Color Comparison Testing

“Match Level” : Setting mainly used when inspecting by comparison with master image. When set at a
high value, it will not detect small position shifts between the master image and the test image
(judgment occurs if there is no problem). For test items where the position may be somewhat different,
set this number on the high side to reduce the impact of noise and shifting.

“Remove small pixels” : Sometimes, the inspection detects a lot of noise areas with around 1 or 2 pixels.
If this noise affects your test results, remove them by turning this checkbox on. This setting is mainly
used with inspectiong by companison with master image.

“Position alignment” : In inspection by comparison with the master image, positional shifting has a large
impact on the inspection (see the “Difference ‘Comparison with master image’ and ‘Specified color
detection™ section). By turning this checkbox on, you can correct position shift (translational or
rotational). For details, see the “Setting the Translational/Rotational Position Correction Box for the
Master Image” section.

“Tolerance” (Color judgment tolerance range): You can set the tolerance with regard to the level of each
color. Color tolerance is the range of color for judging whether a color matches the standard color (for
comparison with master image, the color of each pixel in the frame; for specified color detection, the
specified color). For each color component, it will be judged as a different color if it falls outside of the
range by even 1 point. Accordingly, for inspection by comparison with the master image, if this value is
set low (strict), even small difference in color will be judged as a different color, so the detection level is
increased. Conversely, for inspection by specified color detection, if this value is set low, the range of
color which will be judged as being the same is narrowed, thus decreasing the detection level.

Tolerance (Proper value: 10-100) @ RGE H5B

Red N £
Green |_J 60
Blue |‘J 60

Svnc | Strict Tolerant

Pazz/Fail threzhold [%] (Proper value: 001%-10%)

Lower Lim. Current Rate Upper Lim.
0.00000 = 0.00000 < 0.01000 %

Text (low) [J] Remove small pixels  Text (high)
“From live image” : Update the master image to the image currently captured by the camera.
“From a file” : Open an existing master image and use it for the master image.
“Save to file” : Save the currently displayed master image to a file.

Master Ime. | Specified Color | Mask Pixels

From live image|g| Tet. obi. Insp. colar
Both @ All colors
From a file J‘ | & Appear R G
Match level |03 | Dizapp. B

“Target object” : For inspection by comparison with master image, you can limit testing to things that

appear (dust, cracks, etc.), or things that are absent (faded printing, etc.).

" ABCDEFG AB” JEFG

Example of things which appear (dust, cracks, etc.) Example. of things which are absent (faded printing, etc.)
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“Test color” : For inspection by comparison with the master image, you can limit color components to be

tested. This has the same effect as setting a maximum tolerance for color component other than the

Inspection with
red component

limited color component. In the image above, when the background is white, an inspection for the red
component will remove (ignore) the red parts for inspection. Conversely, when the background is black,

the inspection will remove the parts which have no red component.

“Detect if this color” : Detects the specified color. For example, to inspect for forgotten parts, the part
color is specified, and it inspects for the presence or absence of parts, inspects to see whether the
specified color is printed or not, inspects for cracks in glass, and so on. It detects things with a certain
color, and if the color is present, the inspection is judged to have failed.

Master Ime. ;
@ Detect if this color | Chanee colaor |
Detect if MOT thiz colar Cenedl] dETEE

# Click a pixel on the master image
to zpecify the color.

For example, for rice or a powder or liquid, it is not possible to predict what color a foreign body might
be. In this case, for rice, we use white as the specified color, and “detect if there is any color besides
white” to detect foreign bodies.

“Change color” : You can extract a specified color from the master image. After clicking this button, click

on the color in the master image that you want to specify.
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“Dimension/Angle Test”

Now we will read a master image for dimensions/angles using the same procedure as “Reading and
Inspecting a Sample Image (Shape matching test)”. The master image file name is “sample2.jpg”, and the
test image file name is “sample2_undertest.jpg”. Click on “Inspect (F5)” and verify the dimension/angle

measurement operation.

Checking Test Settings

When “Show frames” is clicked, it shows the positions of registered inspection frames. This sample is set to

mspect the angle and W|dth of metal processed parts.

No Camera Mode

How to operate:
1) Load a master and set inspection frames. (¥1)
2) Load a test image

3) Click “Inspect(F5)" to start inspection.

Master image ctor¥SetupFiles¥Defaults¥master jpg
Test image nspector¥SetupFiles¥Defaults¥ne jog

*1) Click "Settings >" to set frames.

5t K

001

[E=E

IR §
Insp. name 18E1
Image alignment

Automatic | wanual [ [4]> | s range

© Automatch @ None 040

- . - .

Master (frame settings)

master jpg

Frame No.

Multiple
copy/delete

| Golor Comparison | Dimension/Anele | Intensity Profi * | >

Same alignment

settings

1006 Inspect this frame.
000.000

Conv. val 01443275

Measured vake

[ Invert measured value
Length / Mngle Measurement

1 Edge detes. sensitivity 20 v

Edee sharpness 01 {sharp

T Change Meas. ltem

Calculate the difference of two measured values.

Rl

<

areet fr

(Smioms]
: — /

Master Image

Display

Live

Others

Measwad valua = Frame # Frame #
s.val. @[ 212 - Meas.val.@[ 1)
Pass/Fail
) Pass @ Passif inrange  Lower lim. Upper lim.
) Pass if out of range 9< il

From live image[g] Fromafie [§

[ Tspect image | |mazﬂ

<{Clos
Semnss Ssmnss

“Change Measurement Item” button : The measurement item sets the direction (top, bottom, left, right) from

which the test area of each from will be examined, which change (white-to-black or black-to-white) will

determine an edge, and what type of measurement will be conducted (angle, dimension, etc.). When you

click on the “Change” button, measurement items are provided visually for you to choose from.

Measurement Item Selectiol

top - mean position

1
4

top - front point

I..
-I

top - back point

|

top - angle

top - mean position

bottom - mean position

bottom - front point

bottom - back point

\

1
I

bottom - angle

bottom - mean position

top & bottom - mean left - mean position

width

-

left - front point

top & bottom - maximum
left - back point

i

left - angle

left - mean position

..I..

top & bottom - minimum

top & bottom - angle

top & bottom - mean

left & right width-mean
position

right - mean position

=

right - front point

- -

left & right - maximum

COE

left & right - minimum

i

left & right - angle

right - back point

A

right - angle

right - mean position left & right - mean width

m

[ox Lo |

Cancel |
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Exampe of item selection:

The examples below are selected from the above measurement items.

Measurement details

Image

Selected item

Width measurement (with bright
background)

» Looking from the right and left
sides, extracts the lines where it
changes from the light background
to the dark part.

Width measurement (with dark
background)

» Looking from the right and left
sides, extracts the lines where it
changes from the dark background
to the light part.

= -

left & right width-mean
position

Angle (with dark background)
-Looking from the left side, extract
the line where it changes from the
dark background to the light part

left & right - mean width

Angle opening (with light
background)

» Looking from the right and left
sides, extracts the 2 lines where it
changes from a light background to
dark.

i

left - angle

Hole diameter (with light
background)

- Looking from the right and left
sides, extracts the most exterior
points at which the light background
changes to dark.

s e

left & right - angle

' - _';

q Ao

Narrow part (with light background)
» Looking from the right and left
sides, extracts the most interior
points at which the light background
changes to dark.

= =

left & right - maximum

| |

left & right - minimum

Calculation of Relative Position and Angle

By checking “Calculate the difference of two measured values”, you can calculate and judge the relative

position or angle of two frames which have already been measured. This setting can be used from frame 3.

ki

For example, in frame 3, the position of the edge in frame 2 is calculate, with the edge in frame 1 as
standard, and the judgment is set in the following way.
Calculate the difference of two measured values.
Measured value = Frame #
Meas. val. @ 2=

Frame #
- Meas. val. @ 1
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Settings for Sensitivity and Sharpness for Edge Detection

Edge detection sensitivity :

When you want to capture low-contract edges, set the sensitivity high (a low value). However, when
sensitivity is set high, it is easier to detect parts (noise, etc.) which are not the actual edge. This value
should be set to a value as low as possible without detecting noise (Because things detected as noise will
be automatically removed during image processing, having some noise will not cause a problem.)

Intensity A

(High contract) i

- |
(Low contrast) >

Sensitivity too hi

Suitable value

h (noise detected Sensitivity too low (edge not detected)

Target edge sharpness :
It is normally set to “01 (Sharp)”. If a focused edge cannot be captured and the edge position is wavy,
it will be necessary to set a higher value for detection of a dull edge.

. N
(Dull edge)

A

Intensity

(Sharp edge) >

Difference in test results when a dull edge is detected:

When “Dull” is selected, the edge is smoother.

24
Skylogiq Co. Ltd.




Easylnspector Installation & Operation Guide Ver2400

Running an Inspection

Click on “Inspect (F5)". Edges detected in each frame will be displayed in red, and lines for requested

measurements based on the edges will be displayed in green. (By clicking on “Inspect this frame”, you can

inspect each frame individually. “Individual inspection” is useful for adjusting test settings.)

TR Y OV s
—— - Sese e st =

How to operate: e Master image ~clor¥SetupFiles¥Defaults¥master jpe master jpe
1) Load a master and set inspection frames. (*1)

) Load a test image. Test imsge  nspector¥SetupFiles¥Defaults¥ng joe FrameNo. | 1214
3) Olick “Inspect(F5)" to start inspection. #1) Olick “Settings >>* to set frames
j Insp. name  TRE Dra frame by mouse
Image alignment

Automatic | Manual [ | *|* | Sch.range [Copy settings

© Avtomatch @ None | [040

Same alignment gl

| Golor Gomparison | Dimension/Anele | Intensity Profil ¢ | »

002 settings

Measured vake 1006 | Tnspect this frame
000,000
Set conversion value

[ Invert measured value  Gonv. el 01445275
Leneth / Mngle Measurement

1 Edge detec. sensitivity( 20 )
EEE e shorress
T

Calculate the difference of two measured values

No Camera Mode

. Measured value = Frame # Frame 2
Meas. val. @ 2}:| - Meas. val. @ 15

Pass/tail
() Pass @ Passif inrange  Lower lim. Upper lim.

(©) Pass if out of range 9¢ n

Master Image

From live imsge[Z] From a file ¥

Display

Others.

<<Cl
Sett

Live.

Master

|
Inspect (F5)
Time = 029 sec.

Length Calibration

,

If length has not been calibrated, length is diplayed in pixels. If you want to convert this to mm or another

unit, you need to calibrate length. By calibrating the length, you can set the length that corresponds to one

pixel in the existing image capture, and test results will be displayed and judged in mm or another unit.

How to calibrate

No Camera Mode

1ipe

e
Insp. name  Inspection 1 Draw frame by mouse
Image alignment WLW
Automatic | Manual | | | " T'sch range Copy settings
@ Automatch ©) None

Same alignment cn';';,‘}'é’:';‘e

[Color Ganparison| Diension/Anel | ntensity Frofi |

Measurement settines

Measured vale ey Inspect this frame
000.000

[ Ivert measured valie  Gonv.vel. 1
Length / Mngle Measurement

Edee detec. sensitivi my
‘m

How to operate:
1) Load a master and set inspection frames. (+1)
2) Load a test image.

Tnspect(F5)" to start inspection.

#1) Click “Settings > to set frames.

- Edee sharpness 01 (sharp v
Change Meas. Item

Calculate the difference of two measured values.

Measured value = Frame # Frame #
Meas.val. @ 22 - Meas.val.@[ 12

Pass/Fall

@) Pass © Passifinrange  Lower lim. Upper lim

*) Pass if out of range 1< 10

Master Image

From live image[S] From a file [§
z Oters
jaspact(Cs). Opend> «Close || more || F &N [ Inspect imaee ¥ |
Settings Settings || Settines || § =g
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Run an inspection.

Meazurement zg

“Set conversion value”.

(@) EasyInspector310 Ver.2.4.0.2 SKYLOGIQ 640 x 480 - 1.jpg. [P —sc—]
Lo swe ] 1o ]
How 0 certe Mester nsee neo¥Destop#iLL 918 @Wpe (oot ) (Wi ——— —— |
1) Load a master and set inspection frames. (¥1) = =
2) Load a test image. Test imagz  ingo¥Deskiop¥ifiLL 715 (@)¥1ips [_Load. g | Add ] el. |
| 3) Click “Tnspect(F5)" to start inspection. 1) Click “Settings >>" to set frames. | _lnspeclian 1 —Dvaw frame by mouse

Automatic e || Copy settines
©) Automatch @ None

Same alignment Multiple
- 2 copy/delete
Golor Gomparison | Diseasign/ Anele | Intensity Profi * | »

ttings

Measuredfvalue 4140 ispect this frame
000.000
[] Invert measurey Conv. val 1

Length / Mnel

Edge detec. sensitivity[ 20 =
Edge sharpness 01 (sharp ~

Change Meas. Item

Blculate the difference of two measured values.

edvalue = Frame # Frame #
Meas.val. @ 2[5 - Meas.val.@[ 1[5

Pass/Fail

) Pass @ Passifinrange  Lower lim. Upper lim

©) Pass if out of range 1< 10

Master Image

From live image[2] Froma file ]

Open>>
Settings

Inspect this frame

[] Thwert measured value Conw, wal,

Set conversion value

Input the Real-World Length. Here, we are using something with a known value of 96.5 mm. After inputting

the value, click OK

to close the box.

Pixel-to-Unit Conversion Value

Current convergion value is:

1 /pizel

Input the real-world length or correct convergion value.

The newm converzion

value is g _after the next measurement.

@ Real-World Length 965

() Gorw. Value (Direct input) |1

814 ] ’ Cancel

A conversion value of 0.2047094mm per pixel is calculated, and future measurements will be displayed and

calculated in mm.

Meazurement setii

Meazured val

000 .000

96 50 Ihepect thiz frame ]

Set convers

[] Invert meazured value Conow, val.
Length / Mhele Measurement

Edee detec. Sensitivity

R -

Edes sharpnesz

[ Change Measz. Item ]

02047034
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“Intensity Profile Test” Count/Pitch Test

Now we will read a master image for intensity profile tests using the same procedure as “Reading and
Inspecting a Sample Image (Shape matching test)”. The master image file name is “sample7.jpg” and the

target image file name is “sample7_undertest.jpg.” Click on “Inspect (F5)” and verify the count/pitch test
operation.

Checking Test Settings

This sample is set to inspect for horizontal line counting and gap variance.
(o ———— — ——— 5 o e ey )|

T~ — ,
— Master (frame settings) New |

How to operate:
sample7 jpg

Fameto. | 111
tnap. neme Peer conte | (ugaienaiiupoins]
o

Image alignment

Automatic. | Manual [ [ 1" | sch rangs [ Gopy settings

@ Automatch @ None 040

e | clighe
S

Dimension/Anelg | Intensity Profile Yeratch/Speck ||+ |»
S

. 2 ) - [¥] Show profile Inspect this frame
- S | e v (o) [ e

Conv. val.
Counts, Pitch | Bedm Profiler
e N

Master image  tor¥SetupFiles¥Defaults¥sample7jpe [ Load..
1) Load a master and set inspection frames. (¥1) (eoalen]

|| 2) Load a test image. Test image  les¥Defaults¥sample? undertest JPG
3) Click “Ispect(F5)” to start inspection. *1) Click "Settings > to set frames.

tem
;. Sensitivity (060 | [7] Auto
E Ranee 129 - 210

results

Llimt M bimit
@Counts  [028 B < 2
Ave.pitch | 1400 0 < 10

@[ 8571 Tolerance [¥] 15+

i

Master image

[ From live imsee[]| Froma file [§

Display
Others

[
= Inspect (F5) «Close More Ihspect nma:q’j‘
Mask Pixels Settings || Settines

“Change measurement item” button : Sets the test item for the testing range specified in the test frame.

Select the line direction (vert./horiz.) and color change (white—black / black—white) from the following four
patterns. Select the visual which is closest and click OK.

In the above example, “horiz-dark” is selected.

Measurement item selection

hariz-bright

SB8

vert-dark

] l Gancel
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Running an Inspection

Click the “Inspect (F5)” button. Detected edges and intensity changes (intensity profile) will be each be
shown in green. “Count” is selected to count the horizontal lines in the sample, but if you want to inspect
intervals and gaps between the lines, you can select “Avg. pitch” or “{Unevenness”.

can calibrate the length.
) - E AN (& o)
Master (frame settings) | Load || Save | new |

How to operate: Master image  tor¥SetupFiles¥Defaults¥sample? jpe sample7 jpg
1) Load a master and set inspection frames. (¥1)
) Load  test image. Test image  les¥Defaults¥sample? undertest JPG [ Load.. | Frame NoS "
3) Click “Thspect(FE)" to start inspection. #1) Click “Settings > to set frames.

X As with dimension/

angle

tes
10 640 x 480..

S

ts,

s

you

.ina

Insp. name Paper counting
Image alienment

Automatc | Wanual [ [ 4[> ] seh, range Gopy settings
© Automatch @ None =
) Same alignment

Dimension/Angle | Intensity Profile | Scratch/Speck || [ *

settings

[] Show profile Inspect this frame
Pt [ 112 Il -Oha:e __ Set conversion value |

GConv.val. 1

Gounts, Pitch | Beam Profiler

Measurement Item

_, E Sensitivily 7] Auto
|
L]

4 Rangs | 120 - [ 210

¥
Change Meas. ltem

—

Measurement results

L Limit . Limit
@oounts [T ;@ ¢ 2
[7] Ave. pitch 1400 0 < 10
Unevenness | 35.71 Tolerance [¥]

Master image

From live imaee[Z]| [ Fromafie [3]
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“Intensity Profile Test” Beam Profiler

Now we will read a master image for intensity profile tests using the same procedure as “Reading and
Inspecting a Sample Image (Shape matching test)”. The master image file name is “sample8.jpg” and the
target image file name is “sample8_undertest.jpg.” Click on “Inspect (F5)” and verify the beam profiler
operation.

Checking Test Settings
When “Show frames” is clicked, it will display the position of registered test frames. This sample is
configured to inspect the light-emission status of LEDs.

(@) Easylnspector310 Ver.2.4.0.1 SKYLOGIO 640 x 480 --- sample8.JPG . . - -

e

No Camera Mode

Master (frame settings)

How to operate:

| 1) Load a master and set inspection frames. (*1)
2) Load a test image.
3) Click “Inspect(F5)" to start inspection.

Display

Inspect (F5)

Test image  les¥Defaults¥sampleB undertest JPG [ Load..

Master image sr¥SetupFiles¥Defaults¥sample8 JPG [ Load.. |
*1) Click “Settings >>" to set frames.

D

[ toaa save |

sample8 JPG
FrameNo. | 114712 [ Add | [ ﬁl
insp. name Testl [DraTremenbee

Image alignment

Automatic. | Manual [ 41" | Sch.range [ Copy settines |

Automatch @ None 040

Multiple
copy/delete

Same alignmegs

[ Dimension/AneN] Intensity Profile [Ghratch/Speck | [« [
| Measurement setithe

] Show profile Tnspect this frame

Plot | 1} ]_ Chanee | [ Set conversion value \
ConMyal. 1
Counts, Pifgh | Beam Profiler
Threshold Profile center

@ Half ©1/e Frame () Peak
162 O% 50 @ Center of eravity
Fixedcount 127 Profile of X/Y sum

Measurement results

L. Limit U. Limit
Width X 57.00 55 < 60
Width Y 55.00 55 < 60
Peak count 663 600 < 800
Area 246600 2000 < 3000
Gountsum 1286k 1200 < 1500

Master image.

From live image[2]

[ Fomafie 3

DisplayQ Others

R @ Tnspect imags ‘

Operd>
Settings

[ woser | [ waskps | souves || ] 2 | O
L T

{Close
Settings
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Description of Features

@ Intensity profile Display

If you want to check the profile, put a check mark in “Show display”.

@ Dimension Conversion Value Settings

The dimension conversion value provides a real-world length per pixel.

For details, please refer to “Length Calibration” in the “Dimension/Angle Test” section.

@ Threshold

Sets the threshold for matching with the test item’s intensity.

The brightest pixel in the frame is represented by the peak value.

When “%” is selected, please enter a value in the next frame.

When “Fixed count” is selected, please enter the direct value.

X You can check the peak value in “Peak count” under the measurement results after conducting an

individual inspection.

Intensity
\
Peak val (P) -f==-=----=------pac---------
e =2.71828183
Half  (P/2) ~|-----mmmmffmmm e\
1/e rTTTTTTT I-l ----------T I----
[ | : 1
1/e2 ~f-----4 formmmmmmme e +
11
h i o
— — > Width
11 Half width X!
e 1
E :EIZe widthX < l E
1 !
' 1/e2 widthX !

@ Profile Center

Select the center position for the profile.

Selecting “Frame” sets the center position of the frame.

Selecting “Peak” sets the brightest pixel as the center position.

Selecting “Center of gravity” sets the place of best continuous intensity balance as the center position.
Selecting “Profile of X/Y sum” counts brightness within the frame, sets the center position according to

the results of the calculation.
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® Test Results

Width X
Width Y

Values of intensity change in X width

Values of intensity change in Y width

(X and Y width are initially displayed in pixels, and displayed in mm if optional dimension conversion is

used)

Peak count : Values of the brightest pixel position in the frame
Area : Values of area of intensity change within the frame
Count sum : Values of brightness within the frame

Running an Inspection

Click “Inspect (F5)".

(@) Easylnspector310 Ver.2.4.0.1 SKYLOGIO 640 x 480 -—- sample8.JPG - v

)

No Camera Mode

Load || Save |

Master (frame settings)

| How to operate:

1) Load a master and set inspection frames. (¥1}
2) Load a test image.
3) Click “Inspect(F5)" to start inspection.

Master image r¥SetupFiles¥Defaults¥sample8 JPG [ Load..

Test image  les¥Defaults¥sampleS undertest JPG [ Load.. |
*1) Click “Settings >>" to set frames.

sampleB.JPG

FrameNo. | 112712 [ Add | [[Del. | [ Show frames |

Insp. name Test!
Imaee alignment
Automatic | Wanual | | ¢

Measurement settings
7] Show prafile

Conv. val
| Counts, Pitch | Beam Profiler
Threshold Profile center
® Half ©1/e Frame (©) Peak
162 0% 50 ) Genter of eravity
Fixedcount 127 Frofile of X/Y sum
Measurement results
L.Limit U, Limit
WidthX 57.00 55 < 60
WidthY 55.00 55 < 60
Peak count 663 600 < 800
Area 246600 2000 < 3000
Countsum 1286k 1200 < 1500
Master image
om live image[2]| [ From a file OJ

Display

Display

Others

Draw frame by mouse

" | Sch.range [ Copy settines |
Automatch © None 040 P—
. Multiple
Same alignment BT

Dimension/Angle | Intensity Profile | Scratch/Speck || »

Inspect this frame \
Plot | 1(2] I [ Chanee | [ Set conversion value
1

SFAIL _ ’
Inspect (F5)
Time = 016 sec

Exit

— Tnspect imags |
: Open>> <Close || More (eiepectimosd )|
Master Mask Pixels | Settings Settings || Settines

31

Skylogiq Co. Ltd.




Easylnspector Installation & Operation Guide Ver2400

“Scratch/Spot Test”

Now we will read a master image for scratch/spot profile tests using the same procedure as “Reading and

Inspecting a Sample Image (Shape matching test)’. The master file name is “sample10.jpg”, and the test
image file name is “sample10_undertest.jpg”. Click “Inspect (F5)” and verify the scratch/spot test operation.

Checking Test Settings

This same mspects for scratches or dirt inside plastic products (pet bottle caps).

| No. Pass/Fail  Failed frames Imaee file name

|Fail rate = 000%

» Fails =0

Display

Live.

ol
Inspect (F5)

Save table || Master (frame settings)
—_—

Insp. name !nspacﬂnm
Image alignment
Atomate | anal [

@ Automatch

1 [38) () (S
Draw frame by mouse

Sch.range | Copy settings

Multiple
copy/delete

© None

Same alignment

_Intensily Profile | Scratches/Spots 1 l'
Detected 0
e
[7] Invert Pass/Fail
oloof dffets
Size of adeffect 102 Ipixels]

Specify by its circumference [pixels)

No.of deffects upper limit 1
Fails if exceed the sbove number.

[EB] [EE

Sensitivity 10

Smaller number = More sensitive

Noise elimination 154

Larger number = More elimination

Max.width of deffects 102 [pixels]

Approx. max. width of the defects
[7] Don'tdetect f larger than the above width.

Backeround stripe pattem
Choose if the image hss & back eround pattern

Master image

[ From live image[z]| [ Add/Remove pixels.. |

Display'%] Others
Qo> | | Olose (salbepectiveed ¥) ""“‘ﬁ
ttings Settines Semngs

Description of Features

@ Defect Color

If the color of the scratches or dirt you want to detect
is darker than the background, select “Black”.
Conversely, if the color is lighter than the background,
select “White”. In the sample, the background is

light blue, so “Black” is selected.

2 Defect Size

Set the size in pixels of the scratch or dirt you
want to detect. If you don’t know the appropriate
value for this, test an actual sample, then input the

value displayed to the upper left of the target spot.
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Intensity Profile | Scratches/Spots o

Detected 0

de Inzpect this frame
[[] Invert Pass/Fail

Golorafdefects
Size of adefect 102 [pixels]
Specify by its circumfarence [piels]

MHo_of defects upper limit 102

Failz ifexzesd the abowe number.

Sens ity 102

Smaller number = More sensitive

Moise elimmnation 15}

Larger number = More elimination

Max_width of defects 1012 [pixek]

Approz. max, width of the defects
] Don'tdetect if larger than the above width.

Backeround =tripe pattern
Choose ifthe image has a back ground pattern.
Master image Mazk pixels

From live imageE] [ BddARemove pixels.. ]
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@ Maximum Number of Defects

If the test meets the set number of detected scratches or spots, it is judged to have failed.

The sample is set to fail if even one spot is detected, so “1” is selected.

@ Detection Sensitivity (Difference in Intensity)

If you are inspecting for dark scratches or spots on a light backgroud as in the sample (i.e., there is a
difference in intensity), set the value high. Conversely, if you are detecting scratches or spots of a color

similar to the background (no difference in intensity), set a low value.

®) Noise Elimination Level

If you want to detect all scratches or spots, even small ones, set a low value. Conversely, if you don’t
want the test to fail for small scratches or spots, set a high value.

® Maximum Width of Defects

This sets the maximum width of the scratches or spots you want to detect, in pixels. When you put a
check next to “Don’t detect if larger than the above width”, scratches and spots exceeding the setting

value will not be detected.

@ Background Stripe Pattern

If the background has a pattern close to a vertical striped pattern, set this to “vertical stripe”. If it is
close to a horizontal stripe pattern, set this to “horizontal stripe”.
If the pattern is complex, such as polka-dotted or checkered, you may not be able to inspect for

scratches or spots.

Running an Inspection

Click “Inspect (F5)". Detected scratches and spots will be displayed in orange. In the sample, two spots

were detected.
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[ *Easylnspector310 Ver.2.4.0.2 SKYLOGIQ 64

Pass/Fail  Failed frames Image file name Save table ()| Master (frame settings) m@ =
|| [Fails =0 [Fail rate = 000% — R =
: -
S}
e, [T Son fores

Image alignment

Automatic | Hanual | ,',J,L Sch.range | Copy settines

@ Automatch () None

(= Multiple
Same alignment ohs /ﬂlgb(e
Intensity Profile | Scratches/Spots

Detected 0
deffects

[] Invert Pass/Fail

Coloof dffets

Size of adeffect

Specify by its circumference [pixels]
No.of deffects upper limit
Fails if exceed the sbove number.
Sensitivity

Smaller number = More sensitive
Noise elimination

Larger number = More elimination
Max.width of deffects

Approx. max. width of the defects
[7] Don'tdetect if larger than the above width.

Backeround stripe patiem

Choose ifthe image has a back eround pattern

Master image Mask pixels
[ From live imageE} [ Add/Remove pixels.. ]

\ W Others

Open>> <{{Close More ;" [ﬂ]
Settings Settings || Settings || &
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Tests Possible with a Digital Camera, when there is no USB

Camera

In “No Camera Mode”, it is possible to run tests with images captured from a regular digital camera, using
the following method.

Take a picture with a digital camera

Convert the saved image to 640x480 (JPEG or BMP)

Use Easylnspector to read and inspect the image

Method:

* Affix the digital camera firmly to a tripod, etc.

* Take the master image (non-defective item), putting the item to be measured against a ruler or jig to
avoid position shift.

* Take the test item image (non-defective or defective item), positioning the item to be measure against
the ruler or jig in the same way as you did for the master image.

% Convert the two pictures you have taken into 640x480-pixel images (JPEG or BMP). For conversion,
use image editing software such as “Paint”.

% Click on Master image “Load...” and Test image “Load...” in the “No Camera Mode” tool window, and
read the respective master and test target images, then press the “Inspect (F5)” button.

% Change the test settings as necessary to find the optimal settings for inspection.
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Running an Actual Test

Now it's time to connect the USB camera, start up Easylnspector, and run an image test. Please enjoy

Easylnspector’s testing capabilities by using the following procedures.

Checking Camera Connection and Operation

If the camera is disconnected, connect it to the computer and use the imaging software that came with your

camera to confirm that can capture an image correctly.

If there is no problem, exit out of the camera’s imaging software, and start Easylnspector.

Starting Easylnspector

Double-click on the shortcut icon that was created on the desktop

at the time of installation.

Evaluation Version Check Window

A window will appear to confirm that you are using

the evaluation version. This window will appear at random
times during use. When you purchase the license for the
official version and insert the USB key into the computer,

this window will no longer appear.

36

@

EAaie

License information
Please purchase a USE license key if you wish to continue to use the

product after 60-day trial period
This dialog will not appear if you insert the USE license key

Visit our site for mors information shout the license:
hittp. v skylogi oo p/en/Ticense html

Or contact us by email webshop@sky logigco jo
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Master Image Capture and Configuration

XIn this example, the camera is photographing an assembled product, but the capture target could also be
a plastic product, metal part, painted item, food products, and so on. Photograph your target item.

Click the “Open>>Settings” button at the bottom of the screen, and the settings area will be displayed.

LOGIQ 640

Savetale ] estr (rame seting)

Image alignment
+ [Automatic | Manual [|4]*| 5o range  [Copy settings
[¥] Trans.@ Pattern match

z Multiple
[W]Rot. @ Edge detect “ copy/delete

Colar Gomparison | Dimension/Anele | Intensity Profi | »

Parameters

© Compare images

= Inspect this frame
) Find specified color

Tolerance (Proper value: 10-100) @ RGB () HSB
Red 5} 60
Green 0 60
Blue 5 60
Strict Tolerant
Pass/Fail threshold [¥] (Proper value: 001%-10%)
LowerLim.  CurrentRate  UpperLim.

000000 < | 000000 < 001000 %
Text (ow) [7] Remove small pixels  Text (high)

Master Ime. |Specified Golor | Mask Pixels:
Tet. obj. Insp. color
Both @ All colors

Fromafie [3) @ appesr | ©R © G
Match level ) Disapp. OB

Oty

—a 3 5 Inspect image §
= = e Open>> lose || More || & [ Inspect imaes

[ Waster || MaskPixels | Tine=04lsec SEitines ‘ Settings || § g

From live image[E,

Click “Open>>Settings”

Set the camera position and focus on the test target item. If the image is not in the video, click on “Live”in
the lower left of the screen. Steady the camera and test object with tape, etc., so that they will not move

during the next series of operations. (If the camera or test object move, you may not be able to get good test
results.)

Click on “Master” in the lower left of the screen. Now the pre-installed image will be displayed as the Master

Image. Click on the “New” button in the upper right of the screen, and the currently captured image will be
registered as the Master Image, displaying the initial setting values.

Master (frame settings) |  Load || Save

mazter jpe

Frame No. 15112 [ Add ” Del. ” Show frames l

Insp. name Ihepection 1 ’ Draw frame by mouze l

Click on the “New” button in the upper right of the screen.

% At start time, the content of the settings in the right-hand area of the screen are the settings read

from the last Master Image. The first time you start up, it will be the sample file settings, but when you
set a new Master Image, the configuration settings will be reset.

EasyInspector = .'

453 Creates the new master image and its inspection frame
&' settings.

Click "OK" and specify the filename of the master image.

OK ] l Frtil l

It will display “Creates the new master image and its inspection frame settings. Click “OK” and specify the
filename of the master image.” Click “OK”.
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& e ( master)

- [Peers (-pg)
. .9

Choose the destination folder, enter the filename and click “Save”.
In this example, “test” is selected as the folder, and “master” as the file name.

Dizplay

Master ) Mask Pixels

[No_ Pass/Fail_Faied rames i Save table | Moster (tame settings) | Load | [ save | new |

EE
Faik =78 e FrameNo. | 1121
X z Insp. name Inspection 1 Draw frame by mouse

Image alignment
Automatic

[l < 1. venee. ([Copvieaiioes

Multiple
copy/delete

Golor Gomparison | Dimension/Angle | Intensity Profi ¢ | > |
Parameters

‘\? Compare knages Thspect this frame
() Find specified color

Tolerance (Proper value: 10-100) @ RGB

© Automatch )

Same alignment

Red —(}
Green 07 |60
Blue D
Strict Tolerant
Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Current Rate Upper Lim.
0.00000 < | ) < 0.00100 %

Text (low) [] Remove small pixels  Text (high)

Master Ime. | Specified Calor | Mask Pixels |

[ From live image[@]| Tet. obj. Tnsp. color

© Both © All colors

Fromafie [§] o < oy
Match level (03 +] (© D B

D Others
Open>> <Close More hspect -magq]
Semngs Settines || Settines

Make sure the Master Image and Frame 001 are displayed in the upper left.
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Settings for Test Frame 1

By creating frames, you can make use of various frame features.
<~ Set the position of test areas
4

Accurately correct for shifting of the Master and Test Object images (Alignment Feature)
¢

Specify formulas for calculating measurement value difference between two frames
(It is possible to define a maximum of 999 frames.)

Here, Frame 001 is set on the “1” key, Frame 002 is set on the “2” key, continuing up to Frame 012,
corresponding to the number of keys.

Save table ||  Master (frame settings) & New
reste f

(g e EN
\ g— ev-reme Peten’ | (afegnbuneisel

Imaee alignment
+ | Automatic | panual | A Sch.range | Copy settings
@ Automatch () None

Same alignment cog;l}d'illzw

Golor Comparison | Dii

fAnele Ihtensi(y Profi. ‘ | >
Parameters

@ Compare images

= Inspect this frame
() Find specified color

Tolerance (Proper value: 10-100) @ RGB ()

II
@

Red - s
Green - O

Blue 07
Strict Tolerant
Pass/Fail threshold [¥] (Proper value: 0.01%-10%)
Lower Lim. Curvrgr_l\t,,_R_gte Upper Lim.

0.00000 < 0.00000 < 0.00100 %
Text (low) [ ] Remove small pixels  Text (high)

Master Ime. | Specified Golor | Mask Pixels |
From live xmagezl Tet. abj. Ihsp. color
() Both © All colors
From a file [ © Appear @R @G
‘ Match level ©) Disapp. OB
[ Display =
< . Inspect imagg |
- Qpen>> <<Close More £ [—]
I Master I l Mask Pixels ] Settines Settings || Settings || % g

Clicking the “Display” button
will display the full size image. D

Dpen»
Settings

Inspect (F5)

Master (frame settings) [ Load ” Save ]| Mew |
mazter jpe

Frame No. 15 K| ’ fidd ” Cel. ” Showe frames ]

Insp. namé Ihspection 1

[ Draw frame by mouse ]

Tow s =l e

If necessary, you can specify an inspection name. This is initially set as “Inspection 1”.
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Select the type of inspection.
Same alignment

Multiple
copy/delete

Color Gomparizon Djimensiunfﬁngle | Intensity Profi * I &

@ Compare images
% Cimel erime iFined s nloe

| Ihepect this frame |

This inspection will be a comparison with the master image, so “Color Comparison” is selected.
¢ For Easylnspector100, only “Color Comparison” is available.

Image Alignment Settings

When the test object is placed in front of the camera, it can be shifted somewhat from the position in the
Master Image. “Image Alignment” corrects this in the image, and each test frame is aligned so that a
comparison with the master image can be conducted correctly.

Ima

Automatic

Trans.@ Pattern match  |)| 040

Sch. range

-

Rot. (7) Edge detect
Q /
I S /
T r———— . - 2 s

Click on the “Manual” tab under “Image alignment”. (The initial setting is on “Automatic”.)
and put checks next to “Trans.” and “Rot.”

Q 640 x 480 ma

Pass/Fail  Failed frames

Q.

Imaee file name

=)

4 Save table (]|  Master (frame settings) New
mesterpe

Fails =79

Fail rate = 7900%

Display

e i
‘ l Master H Mask Pixels ‘

Insp. name Inspection 1 Draw frame by mouse
Image alignment
| Sch.range | Copy settings

Multiple
copy/delete

Golor Gomparison | Dimension/Anele | Intensity Prafi * | * |
Parameters

‘:?‘" Compare images Inspect this frame
() Find specified color

Tolerance (Proper value: 10-100) @ RGB () HSB

A

Pattern match

Rot.

(@ Edge detect

Red - U
Green D |60
Blue O
Strict Tolerant
Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. CurrentRate  Upper Lim.

0.00000 < 0.00000 < 0.00100 %
Text (low) [] Remove small pixels  Text (high)

Master Ime. | Specified Golor | Mask Pixels|
Tet. obj. Ihsp. color
©Both  © Allcolors

From a file [§ @ Appesr | | ®R ®G
R | Match level () Disapp. OB

Others

Qpen>> <<{Close More
Settines Settines || Settines

From live image[Z]

% Inspect imagg §

Red and light blue alignment frames will be displayed over the image.

Set the red alignment frame on a characteristic shape or letter as close as possible to the center of the
image. Here, it has been set on the number “5” button.

Set the blue alignment frame on a characteristic shape or letter in a position as far as possible from the red
alignment frame. (However, choose a point that will still be in image range even with the maximum image
shift.) Here, it has been set on a black button in the upper right.
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Adding a Test Frame
Frame No. | 1&”;1 [ fdd ] Del. ” Show frames ]

Insp. name Inspection 1

[ Draw frame by mouse ]

Image alighment

Click on the “Add” button in the upper right to create a second frame.

A window will be dlsplayed for choosing a source frame from which to copy parameters. In this example, we will leave it
on Frame 1, and click on “OK”.

Pass/ Fail  Failed frames

foseo o rane Save bl (] Master(rame setings) =
B

Fail rate = 7900% ) Rtz w frames
= 2 Insp. name  Inspection 1 Draw frame by mouse

Image alignment
. manual [1[2] 5oh range
[V] Trans.@ Pattern match -
Rot. ge detect m’:;'}ﬂ:.,

Parameters
@ Compare images
() Find specified color
Tolerance (Proper value: 10-100) @ RGB () HSB
Red O
Green
Blue

Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 0.01%-10%)

Lower Lim. Current Rate Upper Lim.
0.00000 < 0.00000 < 0.00100 %
Text (low) [7] Remove small pixels  Text (high)

Inspect this frame

3

Master Ime. | Specified Golor | Mask Pixels |

From live image[g]] | 16v 90k | Tnsp. color
(© Both @ All colors

3 > N i
Fromafie (3] @ apper ©R O G

Match level © Disapp.  © B
Display
| = = e
Inspect (F5) Opem> <«Olose l [ Tspect image ¥ |
Settings. Settings Ssmn(s

As with Frame 001, 3 frames will be displayed, in pink, red, and light blue.

Because the settings were copied from Frame 001, Frame 002 is created as an exact overlay of Frame 001

Move it to the area you want to be inspected for Frame 002. In this example, we will move it to the number
“2” button.

41
Skylogiq Co. Ltd.




Easylnspector Installation & Operation Guide Ver2400

Imaee alignment

Automatic IIII' Sch. range

M0 -

From Frame 002 on, instead of setting image alignment, you can use the same alignment for frame 001.
X If highly accurate alignment is needed, you can set alignment for each individual frame instead of using

“Automatic”’/”"Same alignment”.

Master (frame settings) [ Load ” Save ]l New |

master jpe

Frame No. | 2&"!

A window will be displayed for choosing a source frame from which to copy parameters. Here, we will
specify Frame 2.

Xbecause Frame 002’s alignment is set on “Automatic’/”Same alignment”

KYLOK 2 )¢ -
Pass/Fail  Failed frames Image file name 2 Save table []|  Master (frame settin, el Load || save | new |
. 9s) : New: )
Tox -

P F master j Jjpe
oK Maximize ()

3 [ Show frames |
Fails = 79 Fail rate = 7900% Clar X| CeameiG. u sl - [[el. ][ Shom frames |

Image alignment

Automatic [ anual [ ]| soh vange  [Gopy settines

@ Automatch ©) None 040 |

@ same alignment co':;’l}ﬂih

Color Gomparison | Dimension/Anele | Intensity Prafil ¢ | >
Parameters

‘?) Comparo images Inspect this frame
() Find specified color

Tolerance (Proper value: 10-100) @ RGB () HSB

Red 0
Green 0 o}
Blue [1]
Strict Tolerant
Pass/Fail threshold [¥] (Proper value: 001%-10%)

Lower Lim. Current Rate Upper Lim.
0.00000 < 0.00000 < 0.00100 %

Text (low) [] Remove small pixels  Text (high)

Master Ime. | Specified Golor | Mask Pixels |

From lve imaeefg]] | Tt obj.— -lnsp: color

From a file D
Match level @ Disapp. @B

S : R -
Inspect (F5) 3 Inspect image §
Open>> <{<Close More §
Mask Pixels Settings Settings || Settines jg

) Both @ All colors

@ ADpear ®ORO®G

Move Frame 003 to the area you want to inspect.
Here, we will move it to the number “3” button.
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Pass/Fail  Failed frames Imaee file name Save table (]|  Master (frame settings)
3 s
[ h2s] [ Show frames |
Fails = 79 Fail rate = 7900% FrameNo. | 1122112 ow frames
- > z Insp. name Inspection 1 Draw frame by mouse

Image alignment

Automatic | Manual | [a]] Sch.range | Copy settines

Automatch () None 040 -

© Same aignment s

Golor Comparison | Dimension/#nele | Intensity Profil ¢ | * |
Parameters

?) Compare images Ihspect this frame
() Find specified color

Tolerance (Proper value: 10-100) @ RGE () HSB

Red D
Green D )
Blue 07
Strict Tolerant
Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Ci Rate Upper Lim.
0.00000 < | 0.00000 < 0.01000 %

Text (low) Remove small pixels  Text (high)

Master Ime. | Specified Color | Mask Pixels |

From live image[2]| T"' obj. Insp. color

Froma file [§ Appear R O G
Match level (© Disspp. OB

D Others
Inspect imagg §

Continue clicking the “Add” button and setting the frames on their inspection areas.
Here, we will set 12 frames on the 1 through # buttons.

) Both @ All colors

Disp|ag =

More
Settings

Master (frame settings) [ Load ” Save ]l New |

mazter jpe

ot 121112 (8] (oo (S )
~—

Insp. name Ihapection 1 [ Draw frame by mouze ]

Press the “Show frames” button, and make sure that each frame is displayed correctly.

Pass/Fail  Failed frames Image file name Save table (|  Master (frame settings) Toad New |
T
12 el

Fail rate = 7900% T [L - .

Image alignment

« | Automatic | Manual | [2]2] Sch.range | Copy settines

Automatch © None | [040 |

Multiple
copy/delete.

@ Same alignment

Color Comparison | Dimension/nele | Intensity Profil * | » |
Parameters

@ Compare images
() Find specified color
Tolerance (Proper value: 10-100) @ RGB

Red O
Green 0

Blue D - -
Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Cu
0.00000 <

Text (low) (7] Remove small pixels  Text (high)

Master Ime. | Specified Golor | Mask Pixels |

Thsp. color

| From live image[Z]|
e © All colors

Froma file [§
Match level (03 ] (© Disapp.

Others
- R Inspect imaeg ¥

Display

[ master H Mask Pixels ]

Open>> <{Close
Settines Settines

»Frames will only be displayed while the button is held down.

43
Skylogiq Co. Ltd.




Easylnspector Installation & Operation Guide Ver2400

Test Item Settings

Dizplay
Inspect (F5)
l Master H Mask Pixels l

Click the “Inspect (F5)” button.

Dizplay

[ Master ] Mask Pixels

Click the “Result” button.

Inspect (F5)

S

Pass/Fail  Failed frames Image file name Save table [T] or
nastres
ome ) Pt |2 [580] (0 Soviars
Clear % FrameNo. | 1157/12

Image alignment

Automatc [ ianual [ 4[] Sch. range  [Gopy settines

@) Automatch () None 040 -

Fails = 78 Fail rate = 7800%

@ same alignment co“p"?'/'éf.»'&e

Golor Gomparison | Dimension/Angle | Intensity Prafi * ||
Parameters

@ Compare images
() Find specified color
Tolerance (Proper value: 10-100) @ RGB () HSB

Red - D 60
5

Green

Blue

U
Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 0.01%-10%)
LowerLim.  CurrentRate  Upper Lim.
0.00000 < 0.00000 < 0.01000 %

Text (low) Remove small pixels  Text (high)

Master Ime. | Specified Color | Mask Pixels

From five \nﬁagezl Tet. obj. Insp. color
) @ All colors
Match level “ O Di 0B

Display

PASS | o ==

i 3 Inspect image §
e Open>> <{<{Close More & [—]
ilizeS0 22 sec Settings Settines || Settines || £ g

The part shown in blue is the part moved for image alignment.
Try toggling between the Master and Results and verify that the images are correctly aligned.

mazster jpe

Frame Mo. @ [ Add ] [ Del. ]L Shiow frames |

Insp. name [nspection 1 [ Draw frame by mouse ]

If an error is displayed (fail) for a frame which appears to be correct, the configuration settings need to be
adjusted. Try adjusting them in the following way.

Choose the failing frame by using the frame number up/down buttons.

Pass/Fail threshold [%] (Proper value: 001%-10%)

Lower Lim. Current Rate
0.00000 = 000000 =

Text (lowg Remaove small pixel

1.Increase the upper limit of the current pixel detection pass/fail threshold.

2.Put a check next to “Remove small pixels”

Do one or both of the above.

In this example, the upper limit is set to 0.01, and “Remove small pixels” is checked.

Text (high)
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@ Compare images
7 Find specified color

Tealeimiem e P e ol A A OO E aTaln] N Tt ]

Ihzpect thiz frame

Click “Inspect this frame” to inspect the current frame and ensure that it passes.

hiultiple
copy/delete

| Cinlar Cnmnariann | Mimamneion fdnala | Tntane o Peafil 40 F

i) Automatch ) Mone 040

@ Same alignment

The above adjustments are only effective for the currently displayed frame. If you want to apply the settings
to the other frames as well, click “Multiple copy/delete”.

fMuItiple frames copy, deletion and division

Copy frame settinegs | Moving, deletion, division

Thiz function copies the parameters of thiz frame to the specified range
of the framesz. Chooge the tems to copy and zelect the range of frames
and then click Execute.

[[] Gontents in Image alienment box  *Frame locations will notchange.

Ciolor Gomparizon

[[] Gompare images # Find specified colar
[[] Contente in " Tolerance”

[[] GontentsTin- MWaster IMe.

[] Contents in " Specified Color™ tab

Copy gettings to
A N\
S ——

The settings screen will be displayed.

In this example, we want the “Pass/Fail threshold” contents to be applied to the other frames, so “Contents
in ‘Pass/Fail threshold’ box” is checked.

Set it copy settings to frames 1-12 and click “Execute”.
A dialog will appear asking, “Do you really wish to continue?” Click “OK”.

EasyInspector

Click “OK” and the “Multiple frames copy/delete/division” window will close.

Display
Inspect (F5)
L Master ” Mask Pixels l

Click on “Inspect (F5)".
If it displays “Pass”, the preparations for passing non-defective items is complete.
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Image file name Save table (]|  Master (frame settings) Load New |
master e
[Wihe

Fails = 78 Fail rate = 7800% FrameNo. | 11

Insp. name Inspection 1 Draw frame by mouse

Image alignment

. ‘ Sch.range | Copy settines

utomatch () None 040 v|

© Same alignment mg‘ymm

Golor Gomparison | Dimension/fnele | Intensity Profi ¢ | >
Parameters

© Compare images
() Find specified color
Tolerance (Proper value: 10-100)

Red U
Green U
Blue

Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Upper Lim.
0.00000 < < 0.01000 %

Text (low) (7] Remove small pixels  Text (high)

Master Ime. | Specified Color | Mask Pixels |

Tet. obj. Thsp. color
© Both @ All colors
®6

[ From live imae=[Z]|

o Mopesr  OR
Match level ® @

| W kew PASS 5 e
Inspect (F5) X Inspect image 3
s Open>> <<Close More §
finesieee mm] [Set'inss][wm] L8

Now position a defective item.

Display

Inspect (F5)

l Master Il Mask Pixels l

Click the “Inspect (F5)” button, as before.

Dizplay

Inspect (F5)

(@ Easylnspector310 Ver.2.4.0.2 SKYLOGIQ 640
| No. Pass/Fail  Failed frames Image file name Save table [

145 ok

. i .
Fails =78 Fail rate = 7800% o e

Draw frame by mouse

© Automatch © None
s " t Multiple
ame alignmen CUD)’/ lelete

Color Gomparison | Dimension/finele
Parameters

@ Compare images

() Find specified color

Tolerance (Proper value: 10-100)
Red

Green O
Blue

U
Strict

Pass/Fail threshold [¥] (Proper value: 0.01%-10%)
Upper Lim.
0.01000 %
Text (low) Remove small pixels  Text (high)

Master Ime. | Specified Calor | Mask Pixels |

[ From live imae=[2])| Tet. abj. Tnsp. color
' () Both @ All colors

From a file [§ ppear  OR O G
it 1 LR SRR 3 4 S AL i st

Resut [NEAIl ]
i —
Failed frames will be displayed in orange, and the places where it differs from the master image will be
displayed.
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In the image diplayed when “Result” is pressed, the blue area shows how much the image was moved for
alignment.

Check results for Frame number “2”.
Use the frame number up/down buttons to display frame number 2, and check the “Current Rate” under
“Pass/Fail threshold”.

Paz=/Fail threshold [%] (Proper walue: 0071%-10%)

Lower Lim. Upper Lim.
0.00000 = 0.01000 %
Text (low) Remove=T i Text (high)

In this example, the area in Frame 2 detected as different from the master image comes to 0.06%.
The most stable level for detection is half of that, at 0.03.

Pazz/Fail threshaold [%] (Proper value: 001%-10%)

Lower Lim. Current Rate
0.00000 = 0.06315 =

Text (low) Remove small pixels

Change the Upper Limit setting for Frame 2 to 0.03.

) Automatch ) None |III4III vl

@ Same alignment

| Cnlnr Camnarizanm | Mimaee e S eele | Tebame e Dedi 4 15|
Press the “Multiple copy/delete” button, set the copy source frame to Frame 2, and click “OK”.
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Multiple frames copy, deleticn an

Copy frame settinegs | Moving, deletion, division

Thiz function copies the parameters of thiz frame to the specified range
of the framesz. Chooge the tems to copy and zelect the range of frames
and then click Execute.

[[] Gontents in Image alienment box  *Frame locations will notchange.

Ciolor Gomparizon

[[] Gompare images # Find specified colar
[] Contentg

[ Gontentsrr v g
[] Contents in " Specified Color™ tab

Copy gettings to

” N
( E

Frames from \ xecute
SN—

The multiple frame operation dialog box will be diaplayed. Input the following details.
Put a check next to “Contents in ‘Pass/Fail threshold’ box”.

In “Copy setting to”, set it for frames 1 to 12.

Click the “Execute” button.

Now fine tuning of setting values is complete.

Display

Inspect (F5)
[ Master ” Mask Pixels l
——— =

Press “Inspect (F5)” and make sure that defective items are marked as “fail”.

XIf defected items are not judged as “fail”, display the frame that should have originally failed, and check
the “Current Rate” under Pass/Fail threshold.

Fine tune the “Upper Limit” of the Pass/Fail threshold.

For example, if the failed item is at 0.1%, the optimum setting would at half that, at 0.05%.

Saving

Master (frame settings) [ Load ( ” Save ]

mazter jpe

Frame No. 12512 [ fidd ] [ Del. ]L Show frames |

Click on the “Save” button in the upper right of the screen. It will display “Do you want to overwrite?”.
Choose “Yes”.

Test Initialization

Position a test object sample. Press “Inspect (F5)” and the subsequent tests will continue.
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Tips for Settings

This section explains some important points to remember when configuring test settings.

Settings in the Translational/Rotational Alignment Box for the
Master Image

Easylnspector judges whether a test item passes or fails by comparing it with a Master Image
(non-defective item image). “Translational/Rotation Alignment” is a feature that compares with the master
image, and if the test image is somewhat rotated or shifted, it automatically moves it to match the master
image. If you are able to use accurate jigs/rulers, or if you have a highly-accurate automatic positioning
system, this alignment correction and configuration will not be necessary (Uncheck the “Trans.” and “Rot.”
boxes.) In addition, when using “Specified Color Detection”, the specified color can be detected anywhere
within the frame, so in many cases, the alignment correction and configuration is not necessary.

Correction via Automatch Image Matching

Under the “Automatic” tab, select “Automatch”.

Select the Search range. Choose a Search range, in pixels, which is larger than the expected range for
positional shift, but (to speed up the search) as small as possible. Click the light blue “Inspect this frame”
button on the right side of the screen. Positional shift will be corrected (the area where the image was
moved horizontally or vertically will be displayed in blue). The image will match the Master Image, so it will
pass. To check whether image alignment has been conducted correctly, toggle between “Master” and
“Result” by clicking the buttons in the lower left of the screen and compare them.

ﬁ *EasylInspector310 Ver.2.4.0.2 SKYLOGIQ 640 x 480 --- blank.JP

Mo Pass/Fail  Failed frames Image file name

» TN Fails =10 Fail rate = 000% Hoinis (| DG
[

Imaee alienment

Multiple

copy/delete

Same alignment

Calor Gomparison | Dimension/finele | Intensity Profil | »
Parameters

@ Compare images Thepect this frame
(") Find specified color

Talerance (Praper value: 10-100) @ RGE () HSB

Easylnspector

Red 0
Green yj A0
Blue )
Strict Tolerant
Pass/Fail threshold (4] (Proper value: 0015-10%)
. Lower Lim. Current Rate Upper Lim.
WW W 0.00000 < — < 0.00000 %

[ Remove small pixels

Master Img. | Specified Color | Mask Pixels
@ Detest if this color Ghange calar

() Detect it NOT this color e Org

SKYLOGTQ

* Glick a pixel on the master image
ta specily the color

sad... E Inspect (F5) gue”» §S<O\_use SMWE [ Tnspect image §
1 1 1 F
= ettings ettines || Setties | § o
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A Difficult Case for Automatch Position Alignment (Rotation)

Because “Automatch”

is limited to correction for vertical/horizontal shift, when there is a rotational shift

beyond translational shifting, as in the figure below, “Automatch” may be unable to perform alignment.

If you want to do alignment for rotational shift, you can do manual feature recognition, as in the “Manual —

Pattern Match (Translation+Rotation) section below.

(3) *Easylnspector310 Ver.2.4.0.2 SKYLO(EQ 640 x 480 ——- blank.JPG

Pass/Fail Imaee file name

Fail rate = 000%

Failed frames
Fails = 0

Easylnspector
210

Yy

Tt/ /WWW

<isYLOGIQ

Save table ]| master (frame settings)
remee

00 o
Multipl
copy/delete

Color Gamparison | Dimension/Angle | Intensity Prafi * >

Parametars
Inspect this frame

Insp. name THEL1

Image al\gnmem

@ Automatch

same alignment

@ Compare images
) Find specified color

Tolerance (Proper value: 10-100) @ RGE () HSE
Red |j 60|
Green b 60
Blue n
Strict Tolerant

Pass/Fail threshold [%] (Froper value: 001%-10%)
Lower Lim. Current Rate Upper Lim.
0.00000 < — 0.00000 %

] Remove small pixels

Master Ime.| Specified Golor | Mask Pixels
@ Detect if this color Chanee color
() Datect if NOT this color Dol ChTgs

* Glick a pixel on the master image
to specify the calor,

Display 2

ad foapectits) Open>> “Ohse || More || B @8 | | Tispectimesey
= ster Settines Settines || Settines %é
pE el
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Manual — Pattern Match (Translation + Rotation)

Click on the “Manual” tab under “Image alignment”.
Click on “Pattern Match” and check the boxes next to “Trans.” and “Rot.”

Red and light blue frames for pattern match search will be displayed. Set each frame to a characteristic

image (which does not exist in another part of the master image).

Here, the red and blue frames do not necessarily have to be set inside the inspection frame (pink), but the
red frame should at least be set in or near the inspection frame, and the light blue frame should be set as far

as possible from the red frame, in a horizontal direction.

— —
E *Easylnspector310 Ver.2.4.0.2 SKYLOGIQ 640 x 480 --- blank.JP

Ho Pass/Fail
» T Fails =

Failed frames Imaee file name

Fail rate = 0004

Save table (| Master (frame settings)
el (58] (o) (e

Image alignment

A

Automatic

[¥] Trans.@
Rot

Sch.range | Gopy settings

040 -
Multiple
copy/delete

attern match

dge detect

Easylnspector

Golor Gomparison | Dimension/Anele | Intensity Profil + [+
@ Compare images

Parameters
: Inspect this frame
) Find specified color

Tolerance (Proper value: 10-100) @ RGB ) HSB

310

h ttL_ [ /WWW.SK yiOoJd

Display
Inspect (F5)
l Master H Mask Pixels I

SHYLOGL

Fes 0
Green |j |60
Blus 60|

Tolerant

Strict

Pass/Fail threshold [¥] (Proper value: 0071%-10%)

Lower Lim. Current Rate Upper Lim.
0.00000 =< - = 0.00000 %

[] Remowe small pixels

| Master Ime. | Specified Golor | Mask Pisels|

Ghanee color
© Detect if NOT this calor =0 oo gine
# Glick a pixel on the master image

to specify the color

@ Detect if this eolor

Display ] others
Opersy Close || More || 2 S [ Tnspect imseqy |
Settings Settings Settings uE %

Suitable feature images for pattern matching

-Letters, symbols, angles, etc.

(images for which translational shifting is detectable)

-If a large rotation correction is needed, select as circular a shape as possible, such as a hole or round

shape.
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Check the “Search range” and click the “Inspect this frame” button.

Translational and rotational alignment will be conducted (the area where the image was moved horizontally
or vertically will be displayed in blue). The image will match the Master Image, and it will pass.

To check whether image alignment has been conducted correctly, toggle between “Master” and “Result” by
clicking the buttons in the lower left of the screen and compare them.

[E *EasyInspector310 Ver.2.4.0.2 SKYLOGIQ 640 x 480 —-- blank.JP

No. Pass/Fail  Failed frames Imaes file name

Save table || Master (frame settings)
W [

Image alienment

13 Fails =0 Fail rate = 0.00%

Automatic | M 1" | gehorange [ Copy settings

Trans.@ Pattern match ; | (040 -

- Wultiple
[¥]Rot. () Edge detect copy/delete

Colar Comparison | Dimension/fnele | Itensity Profi * |-

Parameters

@ Compare images Tnspect this frame
) Find specified color

Tolerance (Proper value: 10-100) @ RGE () HSB
Red yj 60|
Green "] 60
Blue 60
Strict Tolerant
Pass/Fail threshold (¥] (Proper value: DD1%-10%)

Lower Lim. Current Rate Upper Lim.
0.00000 =< - = 0.00000 %

[7] Remave small pixzls

Master Img.| Specified Golor | Mask Fixels
@ Detect if this color [@

@ Detect if NOT this color [ o o) changing

Easyinspector
310

-"lf,_t.; WWW KY

SKYLOGIQ

|

* Glick a pixe| onthe master image
to specify the color

Display

jRapect 2 Oper>> <close || pore [ 2 | [[lospeot imase )
Settings Settings Settines “E%

Other Tips

For quick image alignment, consider:

> The Search range setting should be as small as possible

> Choose something small for the feature to be searched

However, in setting the Search range as small as possible, it is necessary for it to fit closely to an L-shaped
bracket, etc., so that the expected positional shift range is small. Since “Automatch” alignment uses the
inspection frame image (pink from 001 in this document) as the feature image, making the feature image
small means making the inspection frame small. If you wish to have a small feature frame and a large
inspection frame, use “Pattern match” under the “Manual’ tab, so that you can set the feature and
inspection frames separately.

Difference with “Automatch”

The previous item touched upon it, but “Automatch” uses the inspection frame image itself as the feature
image. For that reason, the standard position for image alignment will always be the inspection frame’s
position (it cannot be set to another position). For example, if you want to see the positional shift of a seal
affixed to a circuit board, it is necessary to set the standard position to silkscreened letters on the circuit
board, but set the inspection frame to the position where the seal is affixed. In this case “Automatch” cannot
be used. Instead, you would need to use “Manual”—“Pattern match” to individually set the standard position
for the circuit board and the inspection frame for the area where the seal is affixed.

In addition, “Automatch” does not perform correction for rotational shift.
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Making the area to inspect as large as possible:
Here, we have chosed a small area of the Master Image as the inspection frame, but setting the inspection
frame as large as possible on the screen lowers the effect of noise data and can accurately judge between

pass and fail.
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“Manual” — Position Alignment with “Edge Detection”

Normally, image alignment is done with “Automatch” or “Manual’- “Pattern match”, but if the image contains
no characteristic markings (circles, plus signs, letters, etc.), image alignment can be done on the basis of
vertical and horizontal lines alone. In the image below, it is configured to do image alignment by using the
vertical and horizontal lines in the rectangular frames.

Image alignment is performed by detecting the respective edges of the black frame at the red, blue, and
light blue frames.

,

Mo Pass/Fail  Failed frames

» T Fails = 0

Image file name
Fail rate = 000%

Save table .ﬂl Master [frame seftings) ‘

Load

Save ‘

AC ADAPTOR
PA-120120SJ

e L')l blark JPG

Glear )(l

Frame No. 15

Insp. name #E

Imaee alienment

" | Add H Ll || Show frames |

| Draw frame by mouse |

Automatic | Manual || 4]r | cp oo |Cnpysemngs|

Pattern match | | 040

@ Edge detect}

V| Trans

7| Rot. Multiple |

copy/delete

GColor Gomparizon | Dimengion/ Angle
Farameters

Intensity Profi * | "

@ Compare images

Ihzpect this frame
Find specified color

ir‘fn : AC100V~50/60Hz

Talerance {Proper value: 10-100) @ RGB HSE
Red 0 60
O-SA. SOVA Gireen |_J 60
Blue |'J ]

H H:DC12V===1.2A

@ O

o—E—® v

| Sync | Strict Tolerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)

Lower Lim. Current Rate Upper Lim.
0.00000 = — < 0.00000 %

Remave emall pixels

Master Img.| Specified Golor | Mask Pixels

=

# Click a pixel on the master image
to zpecify the color.

@ Detect if this color Change color

Detect if NOT this colar Eree] TG

Display
o : i) o
Inspect (F5) Py | [ hspectimsedy |
" Qpens> <4Close More = R
Master I | Mask Pixels | Settings Settingz || Settings || ¥ (\a |_|
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Position Alignment Sequence

The program uses the following sequence to perform translational and rotational alignment.

Master Image

The light blue and blue frames are used
to make the target image’s tilt match
that of the master image (if the
rotational alignment checkbox is
checked)

The red and light blue frames are used

to make the target image’s translational

position match that of the master image

(if the translational alignment checkbox
is checked)

55
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Important points when setting the frames

When the “Trans.” and “Rot.” checkboxes are checked, detection accuracy will vary depending on the frame
settings. When setting the frames, take care regarding the following points:

% Set it so that a verticle line of the target image is in the red frame and a horizontal is in the blue and light

blue frames.

% Each frame’s size should be larger than the range of shifting of the target image (from the master image
position)

% As much as possible, set them on vertical or horizontal with a clearly define brightness/darkness.

% Being careful of the following points, don’t include more than one line in each frame.

g

Good
examples

Bad examples

- &l
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* Also take note of the following points with regard to the position of the image.

Frame settings: Good examples

Frame settings: Bad examples

—

1
I
—>

Left: The red frame contains a horizontal lines. The blue and light blue frames contain vertical lines.

Center: Frames each contain two lines.
Right: If the blue and light blue frames are too close horizontally, it may cause inaccuracy in rotational

alignment.
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Mask Pixels Settings

“Mask Pixels” refers to an area excluded from the inspection frame. If there is an area you would like to
exclude from the inspection frame, click on “Mask Pixels” in the lower left and paint over the part you would
like to exclude from inspection in red. If there is no area you would like to exclude from inspection, you may
skip this setting. To check the masked pixels, click on “Mask Pixels” in the lower left, and the masked pixels
will be displayed. The master image is displayed in black and white, and the masked pixels are displayed in
red. At initial start-up, mask pixels have not been set, so only the black and white master image will be
displayed.

Pass/Fail  Failed frames Image file name:

Fails = 0 Fail rate = D00%

@‘ Master (frame seftings) \EHE'
[ Meximie ()] PlrP@

T}(\ el 11271 [ Add | [ Del || Show frames |

Insp. name ' \ Draw frame by mouse \
Image alignment
Automatic | Manual A

Sch.range | Copy ssttines |
9] Trans.©) Pattern mateh | (040
V| Rot. @ Edge detect

Muttiple
copy/delete

A C A D A P TO R Golor Gomparison | Dimensions/finele | Itensity Profi 4| ¥
PA-120120SJ B

& Compare images

Inspect this frame
Find specified color

A 71: AC100V~50/60Hz e B v T - e
0.5A, 30VA e =

Blie 0 60

tﬂ jj :DC 12V —==1.2A [Sme] suict Takerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Current Rate Upper Lim.
000000 < __— 0.00000 %

Remove small pixels

Master Ime. | Specified Color | Mask Pixels

Fram live image[g]| Tet. obj Insp. color

Both @ All colors

[ Fromatie [F] @jises ROG

Match level 03 = () Disapp B
Display ==
Live Result ‘ o Display ]  others
I 't (F5)

= nspecLis) Operd>> Olose || wore | 3 & | [mpectimaed ]
CosGEmD Settings Settres || sefties ;5 C &= |

“Mask Pixels” display
Click on the “Mask Pixels” tab in the lower right, and then click on the “Add/Delete Pixels” button. The

toolbox for drawing mask pixels will appear on the right. Toggle between the “Pen” and the “Eraser” to cover

over the mask pixels. The pen and eraser line width can be set in “Width [pixels]”.
‘ (@) *Easylnspector310 Ver.2.4.0.2 SKYLOGIQ 640 x 480 - _@ﬂh

No. Pass/Fail  Failed frames Imaee file name
z % Fails =0 Fail rate = 000%

Save table [ Master (frame settings)

Maximize ()

| Frame No

—_— 1511
[ clxr X

Insp. name |25

Automatic | Manual [| 4] | gy range

AC ADAPTOR
-120120SJ

A 51:AC100V-~ 50/60Hé’
1
|

Color Comparison | Dimension/Anele | Intensity Profil ¢

Inspect this frame
Find specified color

Red E

Green

Blue [ 60]

Strict Tolerant

0.5A, 30VA

i 7) DC12V===1.2A

Lower Lim Current Rate UnDErLIm
00000, < < [ 0.00000/%
COSMOS Master Ime. | Specified Golor | Mask Picels |

Add/Delete Mask Pixels =]

vt ekl |10 m‘ oK

M Mask Pixels 7 > L
¢ = | | IET

Painting over mask pixels

When you have finished painting over the mask pixels, click on “OK” in the toolbox to end editing.
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o
(@) *Easylnspector310 Ver.2.4.0.2 SKYLOGIQ 640 x 480 -—- blank.JPG C=REEA=X

No. Pass/Fail  Failed frames

Image file name

Save table (| Master (frame settings) | toad || save |
Fails = 0 Fail rate = 000% J— —

[ Macimicn (g)] Dk PG

7TX\ Frame No. 11271 [ Add | [ Del |[ Show frames |
Insp. name {EE1

\ Draw frame by mouse \
Image alignment

Automatic | Manual [ [ 4]+

Sch. ranee \cnpy semngs\
] Trans & Pattern match | (040 —

C D B pTO R W] Rot. @ Edge detect
l \ l \ Golor Gomparison | Dimension/Angle | Intensity Profi * | *
- <
.
120120

Parameters
© Compare images

iﬁ jJ :—\—AT-OOV 0/60 H Z Find specified color
0.5A, 30VA

Multiple
copy/delete

‘ Inspect this frame

Tolerance (Proper value: 10-100) @) RGE () HSE
Red \'J &0
J 60

[

[ Byme | strict Tolerant

Pass/Fail threshald [¥] (Proper value: 0.01%-10%)
Lower Lim. Current Rate Upper Lim.
0.00000 < —| < 0.00000 %
Remove small pixels

# 71:DC 12V===1.2A i
|
|

& o

COSMos

Master Ime. | Specified Golor | Mask Pixels

\ #Add detected pixels | [ Add7Remove pixels |
@-—@—-@ [ O3] [ Seveldl] [[TranerRat mask imeee |

Display
T v

- Inspect (F5) Qper>> Close More B o [ hspeot imags 7 |
Master Settings Settings || Seftines ,‘:ﬁ = |

After mask pixel settings are complete

If the mask pixels area is curved or complicated, it is also possible to use any paint program to do the
setting.

Procedure

Open the target master image (ex.: abc.jpg) in the paint program of your choice.

. Change the master image to black and white. However, keep it in 24-bit (True Color) to avoid color
loss.
. Paint over the desired area in pure red (R=255, G=0, B=0).

Save the image with a different file name. When saving it, save it as a “BITMAP” instead of a “JPEG”,

and add “ _mask” to the file name. For example, if the master image is abc.jpg, save it as
abc_mask.bmp. Save it in the same folder as the master image.
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Description of Windows
This section provides an explanation of each of the buttons, etc., found in the windows.

@) *EasylInspector310 Ver.2.4.0..

Pass/Fail Fai

J 640X 480 — sample JPC

led frames

[Fails =0

Image file name
Fail rate = 000%

Save table [

Display

10UF 104

B2 P20

CN3

Maximize (3)

Comparison with
Master Image

104

fremette

T T
'

il 7, vange

[V] Trans.@ Pattern match
Multiple
copy/delete

Insp. name 1
Image alignment

Manual

=

Specified Color
Presence

New

Sam

Frame No.

Insp. name 2

Imaee alienment

Multiple
copy/delete

e alignment

[¥] Rot. @ Edge detect
Golor Comparison | Dimension/fAngle | Intensity Profi | »

Parameters

@ Compare images
) Find specified color
Tolerance (Proper value: 10-100)

Red {j
Green O
U

Strict

=
o}
@
=
&
@

Blue

Tolerant

Pass/Fail threshold [¥] (Proper value: 001%-10%)
Lower Lim. Current Rate Upper Lim.
0.00000 < s 0.03000 %
[7] Remove small pixels -

Master Ime. | Specified Golor | Mask Pixels

From five imagela]] | €t °b) Ihspicdion
© Both @ All colors
Fomafie (3] o apear R OG
Match level @ Disapp. © B

Red

Green

Biue

Lowe!
0.1

Golor Gomparizon | Dimension/dngle | Intensity Profil |+

Parameters
() Compare images
ind specified color

Tolerance (Proper value: 10-100)

Pass/Fail threchold [¥] (Proper value: 0.01%-10%)

Strict Tolerant

r Lim. Current Rate
0000 < <

[ Fiemave small pixels

Upper Lim.
100.00000 %

Master

Tme || Speoitied Calor | Mask Pixsis|

=

* Click a pixel on the master image
to specify the color

etect if thiz color Chanee color

) Detect it NOT this color Gancel changine

[Display 2]

Others.

Open>>
Settings

Tnspect image |

«Olose || More || }
Settings || Settines || £

Others.

LGlose

Settings

More
Settings

Inspect image §

s

ool ) | . . X """Ew_--?"aﬂ'
Master (frame settings) Measurement/ Master (frame st Count/Pitch Test | Master (f Beam Profiler r Mu!er(ira} Scratch/Spot Test D?lew
sampleB.JPG Angle Test sample8.JPG sampled JPG sample8.JPG

Insp. name Testl
Image alignment
Automatic

Sch.
©) Automatch @ None 040

Same alignment

Draw frame by mouse

Insp. name  Testl
Image alignment

range | Copy settings

Multiple
copy/delete

Automatic | Manual 4[»
@ Automatch @ None | |040  ~

Same alignment

Draw frame by mouse
Sch.range [ Copy settines

Multiple
copy/delete

Insp. name  Testl
Image alignment
Automatic Sch. range

(@ Automatch @ None 040

Same alignment

Draw frame by mouse

Insp. name  Testl

Draw frame by mouse
Image alignment

Copy settings

Multiple
copy/delete

Automatic. | Manual [[]*| 5o range [Gopy settings

© Automatch @ None | (040  ~
Multiple
copy/delete

Same alignment

Dimension/Anele | Intensity Profile | Scratch/Speck || |+ |

Measurement settings

Dimension/énele | Intensity Profile | Scratch/Speck |« |

Dimension/Angle | Itensity Profile | Scratch/Speck [+ [ >~

| Dimension/Anele | Intensity Profile | Scratch/Speck

a

settings

[] Ihvert measured value
Length / Mnele Measurement

13

Calculate the difference of two

on target

Frame #

Measure

© Pass if out of ranee

Master Image

Measured vale 023 Thspect this frame
000.000
Canv. val

Edge detec. sensitivity( 20 )

Edge sharpness

Change Meas. Item

value = e Frame #
Meas.val. @[ 2[5 - Meas.val.@| 1%
Pass/Fail
) Pass @ Pass if in range

From live image[Z2] From a file [§

measured values.

Lower lim.  Upper lim.

1< 10

Others.

Close || More || |
Settings || Settings

Inspect imagg §

settings

Show prafile

onv. val.

Tnspect this frame

7] Show profile
Plot

¢ Conv. val.

Gounts, Pitch | Beam Profiler

Thspect this frame

1

Measurement Item

Measurement results

Llimit U
[7] Counts 57 % <
5500 0 <

|
[7] Ave.pitch |
[7] Unevenness | 663.00 Tolerance (%] [1

Change Meas. Item

Threshold Profile center
Sensitivity 060~ | [7] Auto @Hll ©1f | laerai
Range  [2466 - [1286 O1/e2 O% 50 Genter of eravity
© Fixed count 127

Measurement results

L Limit U, Limit

. Limit WidthX [ 510 5 60
) WidthY | 5500 B < 60
0 Peakcount | 668 600 < 800
Area 246600 2000 < 3000

Countsum | 1286k 1200 < 1500

Master image

From live image[Z] From a file [§

) Profile of X/Y sum

©) Peak

Master image

Others

From live image[Z] From a file [§

Detected 0
deffects

Color of deffects

Size of adeffect | 10} Ipixels]
Specify by ts circumference [pixels] :
No.of deffects upper limit |
Fails ifexceed the sbove number.
Sensitivity [
Smaller number = More sensitive
Noise elimination [ sl
Larger number = More elimination
Max_width of deffects
Approx. max. width of the defects
[7] Don'tdetect if lareer than the above width.

Backeround sripepattem

Choose ifthe image has & back eround pattern.

102 [pixels]

Master image
[ From live imag=2])

From a file [§]]

Others

Others
5 Inspect image § .
<{Close More 5 ;] 5
e S j ig — <S<gcttl|ories S’:ﬁ'lzg,s E
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“Load”, “Save”, and “New” Buttons

Master (frame settings) Load H Save ]
sample8.JPG

“Load” : Opens an existing master image and its associated inspection frame settings. For images
which have never been opened in Easylnspector, there are no associated inspection frame settings, so
one new frame will automatically be created when it opens. The file hame of the open image is
displayed below the buttons (sample8.jpg).

“Save” : Saves the currently open master image and its associated inspection frame settings. The
inspection frame settings are automatically saved in the same folder as the master image.

“‘New” : Creates new master image and inspection frame settings files, taking the image currently
displayed in the live monitor as the new master image. When this button is clicked, a screen will appear
for you to specify the new master image file name and the folder where it will be stored. Specify the

save destination.

Inspection Frame

Frame No. 1547112 [ Add J [ Del. H Show frames J

Insp. name Testl l Draw frame by mouse \

“Frame No.” :_Clickiné-on the up/down button changes the inspection frame to be displayed.

“Add” : Click here to add a new inspection frame.

“Del.” : Click here to delete the displayed frame settings.

“Show frames” : When this button is held down, the positions of all currently configured frame are
shown.

“Draw frame by mouse” : Draws a frame with the mouse. When this button is clicked, the mouse cursor
will change to crosshairs. Place the cursor in the upper left of the frame region you wish to set, hold
down the left mouse button, drag down and to the right over the region, and release the button.

“Insp. name” : You can specify and optional name/description for this frame setting.
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Bulk Operation with Multiple Frames

In this window, you can take the settings of a given inspection frame and apply them to another range of
frames, and delete, divide, or move multiple frames.

Click the “Multiple copy/delete” button to make the window appear.

copy/delete

Multiple

Multiple frames copy, deletion and division

Copy frame settings | Movine, deletion, division|

This function copies the parameters of this frame to the specified ranee
of the frames. Choose the items to copy and select the range of frames
and then click Execute.

[7] Contents in Image alienment box  *Frame locations will notchange.

Caolor Comparison
[] Compare images / Find specified color

[] Contents in “Tolerance” box

[] Gontents in “Pass/Fail threshold” box
[] Contents in “Master Ime" tab

[] Contents in “Specified Golor” tab

Copy settings to

Frames from 15 to 18

=3 y,

Copy frame settings : Copies the settings of the currently displayed frame to the range of frames

specified under “Copy settings to “. Check the items you want to copy and click the “Execute” button.

Multiple frames copy, deletion and division

[ Gapy frame settines | Movine, deletion, division

Frame division

This function devides the specified frames and create new frames.
The settings of the new frames will be the same as the original frame.
Set the original frame to the area of inspection and do the followings.

1) Select the frame to divide. Original frame 1
2) Set the number of division. Row 2= x Col 215
3) Execute the division. Execute

4) Chanee location / size of the new frames in the following box.

Location / size chanee

15 to 1 :
Frames from Ipixels]
Translation Step 51
Size Step 52

Deletion of frames

Frames from 15 to 1k

“Moving, deletion, division” : Divides one frame horizontally or vertically into any number of multiple

frames. The settings are pulled from the original frame to be divided. After selecting the frame to divide,

set the number of divisions and click “Execute”.

After division, “Location/size change” allows you to move and make size changes.

If you want to delete multiple frames, set the range of target frames under “Deletion of frames” and click

“Execute”.
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Common settings window

s

Common settings | Effective after reboot |

Result file (numeric data) Display, sound etc.

Current frame - Width: | 312

Other frames g A

| Image files Width: | 22
i il = Overlay =

[Result ime. v‘ [ Create date folders e e e

‘ [7] Save images {pass) [,JPG v | | Change folder Pass/Fail table rows 10012 L

| [] Beep if passed [¥] Beep if failed |

[] Disp. failed frames [7] Disp. Dim lines

[7] Save images (fail) JPG v | | Chanee folder [¥] Switch to “Result” automatically !

[7] Hide exit button [7] Hide tooltip hints
[l [7] No Meas. Count [] Na P/F table refresh
" ]

Measurement settings [¢] Na P/F window color
[7] Repetitive inspection Interval [sec] 0ol [7] Disp. dim/anele list N
Imaee acquisition delay after trigeer [sec] 002
Detection rate calculation Password !
@ Detected pixels / whole imaee pixels x 100 Locks the setting region in main window.

Password: [7] Enable

*) Detected pixels / Frame pixels x 100
|

Camera settings

“Result file” :For an inspection log, you can save an inspection pass/fail log of each inspection frame.
If you want to activate this save function, check the box next to “Save results” and specify the save
destination. Data will be saved in CSV format, and can be opened in Excel, etc.

“Save images” :You can save the result images after inspections are judged to pass, fail, or both. If
you want to activate this function, put a check in the box for pass, fail, or both. Then click on “Change
folder” and specify the save destination folder(s). When “Result img.” is selected, only the result image
will be saved. If “Raw image” is selected, the image will be saved as captured. If “Result image + raw
image” is selected, both will be saved. If “Create date folders” is checked, they will be saved into folders
organized by date.

“Repetitive inspection” :When “Inspect (F5)” is clicked, this will repeat inspections until the “STOP”
button is pressed. You can set the period between inspections with “Interval [sec]”.

“Image acquisition delay after trigger” :If you are using an optional I/O unit to trigger inspections with a
switch or light sensor, you may want to set a period of time to wait for the sample blur to clear up. In this
case, use the delay setting. When this value is not set to 0, after the trigger, it will wait the specified
time before capture.

“Detection rate calculation” :Pixel detection rate has a direct effect of pass/fail judgment, but you can
select the calculation method for this. MDetected pixels/whole image pixels x 100” : This is calculated
by taking the detected pixel count (usually red pixels) and dividing by the total pixel count of the image.
The denominator of the calculated value is a fixed value (number of pixels on the screen), so the
calculated value does not depend on the size of the inspection frame. @fDetected pixels/frame pixels x
100” : This is calculated by taking the detected pixel count (usually red pixels) and dividing by the pixel
count of each frame. Because the denominator of the calculated value is variable (the pixel count of
each inspection frame), a pass/fail reference value (%) may be needed depending on the size of the
frame, but you can set the ratio for the frame size, and the setting value is easy to determine by feel (for

example, if the entire inside of the frame is colored in, the calculated value will be 100%).
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“Detected pixel” display color :Sets the display color for the image area detected in image inspection.

“Current frame”/“Other frame” :Sets the color and size for inspection frame display. You can configure
the setting for the currently displayed frame number and for respective display settings for the frames
desplayed when you press “Show frames”.

“Overlay masterimg.” :Overlays the master image onto the inspection result image. When “Edge img.”
is selected, the edge lines of the master image are projected onto the result image. When “Binary img.”
is selected, dark areas are filled in and superimposed on the image.

Ex.:

| Il |
| Il |
Master image Edge image Binary image

“Pass/fail table rows” :Specifies the maximum number of rows to appear in the table displayed at the
top of the main window. When it exceeds the maximum number of rows, the old data will be deleted
sequentially.

“Beep if passed/failed” : When the boxes are checked, different sounds will be made upon pass and fail
respectively.

“Disp. failed frames” :Displays failed frames in the “Inspection Result” image.

“Disp. dim lines” :Displays the detected base lines during dimension/angle measurement.

“Switch to ‘Result’ automatically” : Automatically displays the “Inspection result” image after
inspection.

“Hide exit button” :Hides the exit button so that the program cannot be accidentally closed when using
external control, etc.

“Hide tooltip hints” :If tooltips are getting in the way, check this box.

“No meas. count” :When this box is checked, the inspection count will not be incremented

“No P/F table refresh” :If you are not using the pass/fail display in the lower left of the main window,
you can check this box.

“No P/F window color” :Disables the feature which changes the window color in response to pass or
fail during inspection.

“Disp. dim/angle list” :When doing dimension/angle inspection, this will display a separate window with

a list showing the measurement location name, measurement results and inspection results.
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e N

| {Vbommon setti}.g ] Effective after reboot }

Reboot the software for the changes to take effect.
Communication settings

@ None
) Socket Port: |8000 Control from the app. on the same PC localhost Detect...
) Text file GCommand file Browse..
Response file Browse...
" RS-232C GOM port 9600, N, 8,1 No flow control, delimiter = {CR} + {LF} \
]
Others i
[¥] No camera by default. Laneuaee Enelish v
[] Hide No Camera Window. Cam. Resol |0.3M 640x480
[¥] Load the last master on boot. You will need to re-create a master
*' image if different resolution is chosen. 1

[7] Alert connection/disconnection of the USB devices.

To activate the above features, it is necessary to shut down and restart Easylnspector.

Communication settings: Selects and configures communications to enable external control. When
“Socket” is selected, Easylnspector will open the specified port and await commands via socket
communication. Socket communication allows for Easylnspector to be controlled from another
application on the same computer, or from a remote computer. When “Text file” is selected,
Easylnspector access the specified file at regular time intervals and looks to read commands written
there. It writes its responses in the “Response file”. You can down load sample programs for socket
communication and text file communication (VB6.0, VB2005) from our homepage. When RS-232C is
selected, it opens the port selected in “COM port” and awaits commands via 232C. For details on the
commands, please refer to the “Communication Command List” instruction manual.

No camera by default:If you are, for example, using “Inspect specified image file” to inspect images
from another program and you will not be using the camera, you can check this box.

Hide No Camera Window : Checking this box will prevent the appearance of the “No Camera Window”
which normally appears when a camera is not detected or when “No camera by default” is checked.
Load the last master on boot : Reads the last used master image when the software is booted up. If
this box is unchecked, when the software boots up, it will load a blank master image called “Blank.jpg”.
Language : You can select Japanese or Chinese, in addition to English.

Camera Resol.: You can choose from 0.1M (100,000 pixels) to 14M (14 million pixels). However, for
Easylnspector100/200 selection is limited to 300,000 pixels, and for Easylnspector300 it is limited to

1.3 million pixels.
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