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1. Introduction

1.1.Introduction

HADI-Inspection is Template-based inspection software.
You can use HADI-Inspection as the Automated Void Inspection software.

It supports the following inspection features:

Inspection Functions Support
1 | Template Management YES
2 | Automated BGA Detection NO
3  Automated Void Inspection YES
4 Inline Void Inspection NO
5 | Inline PCB Inspection NO
6  Batch Processing Simulation NO

Check for more information: products comparison.

1.2.Basic Features

. Support various image formats to load and save. (GIF, BMP, JPG, TIF, TIFF, PNG, etc.)
. Support to load and save the image/scene.

. Support 16-bit images and Window/Level adjustment.

. Support image calibration.

. Support image histogram and profile.

. Support multiple languages. (Korean, English, Japanese and Chinese)
. Support up to 25 measurement tools.

. Support up to 14 images filters.

. Support command line invoke with various parameters.

. Advanced template management.

. Powerful reporting and printing functions.

. Support windows explorer integration.
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1.3.HADI Products Comparison

HADI HADI HADI HADI HADI

FUGHe S Inspection BGA Inspection Pro iBoard iBoard Pro

Image Import / Export \ N N N N

Scene

Import / Export v

y V V y
Print Images \ \ \ \ \
Image / Screen Cap-

ture V V V l

<

Multiple Language
Support

Measurement Tools

Image Filters

Image Calibration

Histogram and Profile

Multiple Image
Display

< | 22| 2| 2| < <=

16-bit image support

Image Conversion

Image Alignment

< |2l <] 2| < |22 <=

Command Line
Support

< | 2 || 2|2 <= [l =] <= =

Void Inspection

< | 2| <2 |22l <] & |22l <=

BGA Detection

Batch Processing
Simulation

< |22 & |22 <&« [ === =

< | 2]l <= | =< <<=

UDP Communication
2 v v
upport

2

PCB Inspection \ V
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1.4.System Requirements

Minimum Recommended Inline Inspection™
os 'Windows 7 .Windows 7 .Windows 7 (64-bit) .
Windows 10 Pro Windows 10 Pro Windows 10 Pro (64-bit)
HDD 20GB 200GB 500GB or higher
SSD None 128GB 128GB or higher
CPU Intel i5 Intel i7 Intel i7 3.40 GHz or Higher
RAM 2GB 4GB 8 GB
GPU none extra GPU required extra GPU required
Display Resolution 1920 x 1080 1920 x 1080 1920 x 1080
3 party applications none Mécggsgfé;x;el MIiDcl;cI):slgféaE dx:rel
Network none required required
*1) Only for HADI-InspectionPro, HADI-iBoard, HADI-iBoardPro
3D Industrial Imaging Co., Ltd. page 6 /80
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2. HADI-Inspection Settings

2.1.Global Settings - General

Click on top-right menu "Settings" -> "Settings" -> "General".

Settings

General  UDP  Calibration  Enable Functions
Capture Image
Default image capturing quality : i X1

Open image after capturing

Display

Show Image Status
Show the image inspection status on top-left corner. (NG, Good, Alignment Error,

MNo Object etc)

Memory & Performance

Capture Resulting Image After Inspection
If disabled, the excel/pdf report will only show the original image.
If disabled, HADI can load about 1000 images.
If enabled, HADI can load and inspect about 400 images.

Others

Use same image file names.
Enable to add a number at the end when loading the images with a same name.

Show Progress bar

OK Cancel

Capture Image

Default image capturing quality
Set the image capturing quality.
For example, "X3" means the captured image resolution is 3 x 3 = 9 times of original resolution.

Higher quality image capturing takes more time.

Open Image After Capturing
Open the captured image after capturing.
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Display

Show Image Status
Show or hide the image status that appears on the top-left corner of main view.

Tool2 Pen: 1 * Solidline MT O F.-ar_-it..-;

n 0 % Mot Calibrated

»

Memory & Performance
Capture Resulting Image After Inspection

Set whether to capture the resulting image or not.
See the link "Improve Performance" for more information.

[Clear All] function

[Clear All] Function
If you set this option, the [Clear All] button will also clear the inspection result of the image.
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2.2.Global Settings - Calibration

Click on top-right menu "Settings" -> "Settings" -> "Calibration".

4E Settings

Settings

L

General  UDP Calibration Enable Functions

Default Calibration Unit

Set default calibration unit from UDP or Command line : px

[ calibrate un-calibrated image using last calibration information

Calibrate un-calibrated image using last calibration information
If you set this option, the last used calibration information will be used for calibration.

Default Calibration Unit

In UDP mode, you can send the UDP command for calibration from other application to HADI.
It will be applied to the calibration setting of HADI.

The default unit is millimeter.
You can change the default unit using the unit combo box.

Please see the following example for more information:

Suppose that you send the UDP (calibration) command "image_name; 1.5" to HADI.
-. “1.5” means “1 pixel = 1.5 millimeter”. (default unit = millimeter)
-. If you change the default unit from “millimeter” to “centimeter”,

then “1.5” means “1 pixel = 1.5 centimeter”
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2.3.Template-based Inspection

All HADI products support Template-based inspection.
Template Saves

The purpose to use template is to
¢ save all parameters of the image or the Measurement Tools.

¢ save the image alignment information.
e apply all saved parameters and Measurement Tools to a new image (to be inspected).

Template Auto Saving

In a Template, all changes will be saved automatically, including

¢ Measurement Tool changes.
¢ Window/Level changes (for 16-bit image).
¢ Void Inspection parameter changes.
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3. Toolbars

3.1.Toolbar - FILE

Click on the "FILE" tab to display the following toolbar:

TUTORIAL VIEW MEASURE IMAGE FILTERS VOID INSPECTION

T =2 © & ® B ®» E ¢ B a

Load File  Sawve File Recent Print Report Export Capture Image  Capture Screen Calibration Help About

- - - -

10

Load File
You can load image files into HADI using several ways.
HADI maintains the path to the last used folder for images and scenes.

Load Images

Load Raw Image
Load Dicom Images
Load Scenes

Mew Image

Mew Image from Clipboard

e Load Images
Load images such as PNG, XPM, JPG, BMP, GIF, TIF and TIFF.

e Load Raw Image:

Load a RAW format Images.
The following parameters will be shown in the next dialog window:

Image Type: specify image types.
Width: specify image width.
Height: specify image height.

Apply to next images: If you check this option, all of the above parameters apply
to the next image when loading multiple raw images.
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£J Load Raw Image ? by
Irage Type : 16-bit Unsigned -
Width : 2048 4
Height : | 2043 H

(] &pply to next images

Cancel

e Load Scenes:

Load a scene file.
You can save current scene as a XML file, and load it using this menu.

e New Image
Create a new image with the specified parameters.

43 Create New Image ? ¥
Mame : |LIntitIen:| |
Irnage Type @ | 8-bit Unsigned -
Wicth : [ 1000 =
Height : 1000 3
Fill Calar: Black -
Cancel

e New Image from Clipboard
Create a new image from Clipboard.
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Save File

You can save images and scenes as files.

cted Images

e Save Selected Images
Save selected Images in the image list panel.

e Save Selected Scenes
Save the selected images in the image list panel as scenes.

e Save All Images
Save all Images in the image list panel.

e Save All Scenes
Save all images in the image list panel as scenes.

Recent

Displays recently used images and folders.

BGA sampl
TIF sample.tif
oid san S.ipg

Void samiytyu Load Images

Show Assistant

1 D:/Temp/ftmp/0163.cb Recent Images

2 D:/Temp/tmp/BGA sample 3.jpg

3 D:/Temp/tmp/Void samiytyutyutyuple 5.jpg
4 DnfTemp/tmp/Void sample 5./pg

5 D:/Temp/tmp/TIF_sample.tif

3D Industrial Imaging Co., Ltd.
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Print
Print the selected images.

You can insert the title of the image and print it in high quality.

Report
Generate a report for selected images.
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Export
Export information from images to a CSV or Excel file.

(Selected Image)

Export to CSV(AIl Images)

Export to Excel(Selected Image)

Export to Excel(All Images)
Export Settings

Integrate Report

e Export to CSV(Selected Image)
Export the information of selected images to CSV file.

e Exportto CSV(All Images)
Export the information of all images to CSV file.

e Export to Excel(Selected Image)

Export the information of selected images to MS-Excel file.

e Export to Excel(All Images)
Export the information of all images to MS-Excel file.

e Export Settings

See "Export Settings" in "MT Info" dock panel.

¢ Integrate Report
Display the report integrator dialog window.

e Load

Load the Excel files to integrate.
e Save

Integrate the loaded Excel files into one file.
e Up

Move up the selected rows in the file list.
e Down

Move down the selected rows in the file list.
e Remove

Remove selected files.
e Clear

Remove all files.

3D Industrial Imaging Co., Ltd.
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Capture

Capture Image
It saves the current image displayed in the view window.
= Click "Capture Image" in the Capture panel.
= Click the camera icon E® on the top-left corner of any view.
You can also capture high-quality images.
Go to “Settings” -> "General" -> “Capture Image” to adjust the default image quality.

Capture Screen
It captures the whole or part of the screen.
You can save the captured image or copy the captured image to the clipboard or HADI.

Calibration

You can calibrate the pixel unit to the actual unit.
See "Image Calibration” for more information.

BGA sample 3.jpg

Image is not calibrated

Help

Open the operation manual.

About

Show the information such as product version, download link, etc.
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3.2.Toolbar - VIEW

Click on the "VIEW" tab to display the following toolbar:

TUTORIAL FILE MEASURE IMAGE FILTERS VOID INSPECTION

Images Templates Image Filters Histogram ]
R . ll [ .I .E H ==
Ve )

MT Info MT Usage

Dock Panels

Images
Shows or hides Images dock panel.

Templates
Shows or hides Templates dock panel.

Image Filters
Shows or hides Image Filters dock panel.

Histogram
Shows or hides Histogram dock panel.

MT Info
Shows or hides MT Info dock panel.

MT Usage
Shows or hides MT Usage dock panel.

Voids Info
Shows or hides Void Info dock panel.
Tool

Show Grid
Shows or hides a grid on the image.
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Mouse

Set the function of the mouse wheel: "Zoom Images" or "Switch Images".

Display Framework

Set the display framework in the main workspace.
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3.3.Toolbar - MEASURE

Click on the "MEASURE" tab to display the following toolbar:

TUTORIAL FILE VIEW IMAGE FILTERS VOID INSPECTION

MName Bounding

Annotation

[Note]: All the parameters apply to the selected Measurement Tools

Current MT

ID
Identification (ID) of the selected Measurement Tool (Hereinafter referred to as “MT").

Edit

You can change the ID of Measurement Tools.

1. Select a MT in the active view.

2. Click "Edit" button, then the MT color changes to red.

3. Click MT in the order in which you want to reassign the ID number. The IDs are reassigned
sequentially from 1. The MTs that have been assigned are displayed in blue.

4. Once you have clicked on all MTs, the editing will automatically end.
To finish editing on the way, click the “Finish” button to finish editing.

1.1% 24%
2 [3]
&

8.2%

[46:
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Type

The type of MT you have selected, such as lines, rectangles, circles, polygons, and so on.
Name

The name of MT you have selected.

The default value is empty. Type a name and press "Enter" key.

Geometry

Rotation
The rotation angle to rotate the MTs you have selected.
You can select multiple MTs and rotate them simultaneously.
The range of angle: -180° (counterclockwise) ~ 180° (clockwise).

Coordinates

Set to show or hide the coordinate information and label of the selected MT.

Set to show or hide the ID of the selected MT.

Name
Set to show or hide the name of the selected MT.

Annotation
Set to show or hide the default annotation of the selected MT.

Center
Set to show or hide the center coordinates of the selected MT.

Bounding
Set to show or hide the vertex coordinates of the selected MT.

Font

You can set the font type, size, and color for the selected MT.
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&3 Select Font

Font Font style Size
Agency FH Marmal 12
Agency FB ~ | | Mormal 6
Algerian Bold
AmeriGarmnd BT Italic
Arial Bold Italic
Arial Black

Arial Marrow

Arial Rounded MT Bold

Arial Unicode MS

Bahnschrift v

-

=]

12

P

Effects Sample
[ Strikeaut
1 Underline

Writing Systern
Any -

haBbYyIz

Cance

View

Show MT Info

Show Measurement Tool Info dock panel.

Show MT Usage

Show Measurement Tool Usage dock panel.

Show MT Edit

Show Measurement Tool Edit dock panel.

Plotting

Plot 3D Surface

Display the 3D plotting window of the selected closed shape Measurement Tools.
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3.4.Toolbar - IMAGE

Click on the "IMAGE" tab to display the following toolbar:

TUTORIAL FILE VIEW MEASURE FILTERS VOID INSPECTION

127

Revert

Revert Image
Reload the image from the original file and all changes are discarded.

Convert

Same as Conversion filter. You can use this to convert images to 8-bit, 16-bit, or RGB.

Precision

You can set the number of decimal places for the selected MT.

Plot 3D Surface

Precision =1 Precision = 2 Precision = 3

Viewing Adjustment

Level

Adjust the view level of the current image.

Window
Adjust the viewing window of the current image.

Auto

Automatically adjust the level and window of the current image.
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Apply
Apply the current value of level and window to the current image.

Histogram
Display the histogram of the current image.

Plotting

Plot 3D Surface
Display the 3D plotting image of the current image.
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3.5.Toolbar - FILTERS

Click on the "FILTERS" tab to display the following toolbar:

TUTORIAL FILE VIEW MEASURE IMAGE VOID INSPECTION

. [ ~ u - ‘ @ Adfine Transformation 3 q li - . '
Revert s n cron

escale  Staighten ¢ "3 mE @ nvert  Contrast threshold Gaussian  Sharpen Gamma

Revert

Revert
Reload the image from the original file and all changes (Undo/Redo history) are discarded.

Undo
Undo and revert the previous user action.

Redo
Run the previous undo operation again.

View

History Panel
HADI records the operation history of the image filters.
You can roll back to previous state using “History” panel.

Click one of the history states in the “History” panel to roll back.

Comparison View
When you click this button, half of the current image is applied to the image filter.
Therefore, you can compare the previous and future images.
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Size

Crop
This tool crops the image.

You can crop the image using the mouse drag or by entering coordinate values, width and height.

e You can set a new top-left position by clicking around the current top-left position.
e You can set a new bottom-right position by clicking around the current bottom-right position.
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Rescale
This tool rescales the image.

The rectangle area shows the preview image when rescaled.

¢ You can rescale the image using the mouse at the hover points.

e You can rescale the image by entering scale ratio, width, height and interpolation.

4 F 4 F 4 F 4

4
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Adjustment

Straighten: the rotation and scale change slightly.
This function slightly changes the rotation and scale of the image.

e You can use the weight parameter to straighten the image.

The difference between "Rotation” and "Straighten" is that "Straighten" rotates the image
and slightly rescale it to avoid the black border area.

Straighten Rotation
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Affine Transformation
You can use several parameters for “Affine Transformation” as shown below:

¢ You can rotate the image 90 ° clockwise or counterclockwise.

¢ You can define the axis of rotation by adjusting the “Rotate Center X” and “Rotate Center Y.
¢ You can rotate the image by setting the “Rotate Degree”.
e You can zoom in and out the image by adjusting the “Image Scale”.

e You can use "Translation X" and "Translation Y" to move the image in the x or y direction for a
specified number of pixels.
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Filters

Invert
This filter inverts the current image.

Original Image Inverted

Contrast
Auto Contrast: automatically adjust the contrast and brightness of the current image.
Contrast: adjust the contrast of the current image.

Brightness: adjust the brightness of the current image.
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Threshold
This filter applies the threshold to the current image.

The "Threshold value" adjusts the pixel value of the current image by converting the value to a
black or white value. Pixel values smaller than "Threshold value" are changed to 0 (=black).

The "Thresholded value" is used together with the “Binary” option (checked):

e If the pixel value is smaller than "Threshold value",
the pixel value will be changed to 0 (black).

o If the pixel value is larger than "Threshold value",
the pixel value will be changed to "Thresholded value".

"Binary": This changes the current image to binary image (black and white).
This is used together with the "Thresholded value”.

"Invert": Inverts the current image.

Gaussian
Use the Gaussian filter to blur the current image.
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Sharpen
Sharpen the current image.

Edge Detection
Find edges in the current image.

Gamma

You can adjust how an image is displayed on the monitor.
This filter adjusts only the dark tones.
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Curves

You can use the curved brightness control as shown below:

Initially, the intensity of the image is displayed on a graph with a straight diagonal line.

¢ You can select various image processing algorithms.

e When you click a line, the adjustment point is added to the line. If you move the adjustment point
to change the shape of the curve, the image changes.

v Moving the adjustment point at the top of the curve adjusts the bright area of the image.
v Moving the adjustment point in the middle of the curve adjusts the middle area of the image.
v Moving the adjustment point at the bottom of the curve adjusts the dark area of the image.

v To darken the bright area, move the adjustment point at the top of the curve down.
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Auto Contrast
This filter automatically adjusts the contrast and brightness of the current image.

Original Image Applied

Local Thresholding

You can set the radius of the local domain over which the threshold will be applied.
This filter does not support the 16bit an RGB(A) format.
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4. Inspection

4.1.VOID INSPECTION

Click on the "VOID INSPECTION" tab to display the following toolbar:

TUTORIAL FILE VIEW MEASURE IMAGE FILTERS

Algorithm Local » Kern z 25 o @ Fixed:

Intensity F 0 : Intensity 1 255 O Auto: 0.5

Void Lab ' -

stics

E I O Restore

Create

Evaluation

emplate

Note: Only the closed-shape Measurement Tools can be used for "Void Inspection”.

Smooth ROI

Smooth the ROI with Gaussian smoothing algorithm.

Size and lteration:

Set the Gaussian kernel size and smoothing iteration.

Void is white

By default, HADI looks for void objects that are brighter than the background.
Disable this option to find void objects that are darker than the background.

Flatten BG

Flatten BG (background) makes the background flat.

Kernel Size

Set the maximum width or height of a void.

At the maximum void of the ROI, the larger of the width and height is the Kernel Size.

3D Industrial Imaging Co., Ltd.
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Intensity From

The start value of intensity to which the void inspection is applied.

HADI ignores surrounding pixels whose intensity value is less than “Intensity From”.
Intensity To

The end value of intensity to which the void inspection is applied.

HADI ignores surrounding pixels whose intensity value is greater than “Intensity To”.

Threshold

The threshold process is used to separate the foreground and background of an image.

Fixed

You can define a fixed value.

When "Flatten BG" is applied to an image, the range of pixel values starts at zero and
the threshold is applied to the flattened image.

Normally, values between 4 and 20 are used.

Auto
Dynamic threshold values are applied to each ROI. A floating-point value is used.
If you increase “Auto” value, it fine-tunes the segmentation more.
If you decrease “"Auto” value, the segmentation areas are expanded.

Recheck BG

Recheck BG is used to detect the void of the outer part connected to the outside.

Show Standard Deviation

The standard deviation value of the selected ROI is displayed.
Standard Deviation 1

Usually set to a value less than the standard deviation.
Standard Deviation 2

Usually set to a value greater than the standard deviation.

Exception: If the area of the outer pore is large, the standard deviation 2 is gradually decreased.
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Contour Indent

You can define areas to exclude from the inspection.
The "Thickness" option is the pixel indented at the boundary of the MT (measurement tool).
The indented area is excluded from the inspection.

- S—

[19] 4] P

100.0%

/
Thickness = 0 Thickness = 6 Thickness = 10

Void Filter
You can specify the size of the void you want to find in the ROI.

Max Size

Set the maximum void area in the selected MT (measurement tool).
If a void area is greater than this value, the void is excluded.

Min Size
Set the minimum void area in the selected MT (measurement tool).
If a void area is less than this value, the void is excluded.

Black Boundary

You can use this option if the void in the ROI is not in the form of a closed curve.

-

Example:

The gray area of the
ROl is a void, but it is
not a closed curve.

3D Industrial Imaging Co., Ltd. page 36 /80



HADI-Inspection Operation Manual

Inspection

Inspect

Run a void Inspection on the current image.

Clear
Clear
Clear inspection results and ROIs in the current displayed image. [Keeping the alignment result]

Clear All

Clear inspection results and ROIs in the current displayed image. [Going back to the original im-
age]

Clear Result
Clear inspection results in the current displayed image. [Keeping the alignment result]

Editor

Editor

You can edit voids in the ROI.
When you click this, the popup window is appeared.

View

The void inspection will result in "Defect (NG)" or "Non-Defective (GOOD)" depending on
the evaluation settings.

Defects Color

You can set the colors and transparency value for “Defect (NG)" state.

Non-Defects Color

You can set the colors and transparency value for “Non-Defect (GOOD)" state.
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Void label

Click this button to display the information of void.

Void Contour

Click this button to display the void as outline.
Note: This option applies to all voids of the entire ROl in the current image.

Statistics

Display the Void Statistics Plotting dock panel.
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Settings

Evaluation

You can define the NG conditions of a ROI for void inspection.
The setting applies to all selected MTs (measurement tool).
There are several conditions for NG.

Selected MTs ¢ 1D 4
HADI Evaluation

1 ROls Selected, Image Calibration is [1px]

ROl is NG if its
[1] ROI Relationship of selected condltions : @ OR O AND

Conditions
[ Void Width in @ = ~] o~ [ ~| px
[ Yaid Height in : = ~] px o~ [ ~| px
[ Woid Area in : - ] pre ~ [ v pas
[ Woid Dia. in : = v s o~ [ | px
[ width/Height (vaidy: [= <] ~[= <]
[ Void Ratio: = B V] %
[J Total Woids Countin : ‘,, \,‘ -~ |—— \,| [ Show Label 0
[ Biggest Void érea Ratio in [ — vl %~ [ o] % [ Show Label 0
[ Biggest Yoid Dia, Ratio in : [— B o] % [ Show Label 0
[ Total Woids Area Ratio in © [— o] ow o~ [ o % [ Show Label 0
[] Total voids Dia, Ratio in: |- B v % [ Show Label 0

Add Condition

Conditions list

Remove Edit

0K Apply

Void Width in

If the void width is within this range, the selected tool and current image are NG.
The void is indicated by Defect Color.
The border line of the tool is indicated by Defect Color.

Void Height in

If the void height is within this range, the selected tool and current image are NG.
The void is indicated by Defect Color.
The border line of the tool is indicated by Defect Color.

Void Areain

If the void area is within this range, the selected tool and current image are NG.
The void is indicated by Defect Color.
The border line of the tool is indicated by Defect Color.
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Void Dia. in

If the void diameter is within this range, the selected tool and current image are NG.
The void is indicated by Defect Color.
The border line of the tool is indicated by Defect Color.

Width/Height (Void)

If the value of void width/height is within this range, the selected tool and current image are NG.
The void is indicated by Defect Color.
The border line of the tool is indicated by Defect Color.

Void Ratio

If the void ratio is within this range, the selected tool and current image are NG.
The void is indicated by Defect Color.
The border line of the tool is indicated by Defect Color.

Total Voids Count in

If the total void count of the selected ROI is within this range, the selected tool and
current image are NG.
The border line of the tool is indicated by Defect Color.

Biggest Void Area Ratio in

If the area ratio of the biggest void in the selected ROI is within this range, the selected tool and
current image are NG.

The biggest void is indicated by Defect Color.

The border line of the tool is indicated by Defect Color.

Biggest Void Dia. in

If the diameter of the biggest void in the selected ROI is within this range, the selected tool and
current image are NG.

The biggest void is indicated by Defect Color.

The border line of the tool is indicated by Defect Color.

Total Voids Area Ratio in

If the area ratio of the total void in the selected ROI is within this range, the selected tool and
current image are NG.
The border line of the tool is indicated by Defect Color.

Total Voids Dia. in

If the diameter of the total voids in the selected ROI is within this range, the selected tool and
current image are NG.
The border line of the tool is indicated by Defect Color.

Conditions

After setting the evaluation condition, click the [Add Condition] button and it will be added
to the condition list.

You can add more than one condition.

The relationship between the added conditions is OR.

To remove a condition from the condition list, click the [Remove] button.
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Show Label

Display the annotation prefix of the condition in the MT (measurement tool).

Show Label |Tnta| W, Count = | 4
Show Label | |Big V. Area Ratio = | JEy
[] Show Label |Eig ¥, Dia, = | T8
[ Show Label |Total ¥. Area Ratio = | T8
[] Show Label |Total V. Dia, = | T8
&Add Condition

Reset “Show Label” rlt

If you want to re-enter the default values for the "Show label”, click this button to bring up the orig-
inal values.

Create Template

Create a Template using the currently displayed image.

Alignment
The "Image Alignment" dialog is displayed.

Show the Alignment settings for the selected template.

Restore Parameters

Restore the void inspection parameters of the selected MT to their default values.
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Results

Export

Exports information about all or selected images.

Export to CSV format (Selected Image)
Export to CSV format (All Images)
Export to Excel (Selected Image)
Export to Excel (All Images)

Export Settings

See "Export Settings" in the "MT Info" dock panel.

5. Getting Started

5.1.General

’5.1.1. Working with Scenes
You can save current scene as a XML file, and load it in the HADI later.
The image is saved with the same name as the XML file.

Example:
Local Disk (D:) » SaveScenes

8 Scene,jpg 8_Scenexml
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The XML file contains:

¢ All measurement tool (MT) and their properties (e.g. position, color, pen, etc.).
o All parameter of MT.

o All parameter of the image.

Save Scenes
You can save the scene using one of the following menus:

e [FILE] tab = "Save File" - "Save Selected Scenes" menu
e [FILE] tab = "Save File" - "Save All Scenes" menu
¢ Right-click the image in the image dock panel > “Save Scene(s)” in the popup menu

TUTORIAL

mages

Load File | Sawe File Recent Print

-

Show Assistant

Recent Images

- Create Template

Selected Images lidL

Duplicate
Save Image(s)

Save All Images

e All Images

Load Scenes

Save Scene(s) 1

e All Scenes

Load Scenes

You can load the scene using one of the following menus:

e [FILE] tab = "Load File" = "Load Scenes" menu
¢ Right-click the image in the image dock panel > "Load Scenes" in the popup menu

TUTORIAL

- N
l l e ] Load Images

) . Show Ass
Load File File  Recent Print
= . . Recent Images

Load Images SalidL Create Template

Load Raw Image Duplicate

Load Dicom Images Save Image(s)

Save All Images
Load Scenes

Load Scenes
New Image
Save Scene(s)

MNew Image from Clipboard

3D Industrial Imaging Co., Ltd. page 43 /80



HADI-Inspection Operation Manual

5.1.2. Multi-View Display

HADI supports multiple view windows. You can view up to 4 images at the same time.

By default, HADI displays a single image view.
You can change the display framework in the [VIEW] tab = "Display Framework".

Single view

|:| Two vertical views
|:| Two horizontal views
One main view and two small vertical views
One main view and three small vertical views
One main view and three small horizontal views
Four views

Activated View

The active view has a white border that is different from other views.
You can click a view to activate it.
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How to display images in the multiple views

Method 1

Loading images using a mouse drag from Windows explorer into a view.

M=l AZ =3 Void Inspection
= 2% =2 | =

I moa=
=g Y m _
- EAREEE
2 £
&« v <« Images for demo of HAD|_Shimadzu » Void Inspection
v Eyec nous =
B 30 7HA 5] woid sample 1jpg 2
J nezc 5] woid sample 2 jpg 2
say 5] Void sample 3jpg 2
| Void sample 4] 2
Bea g ple 4jpg
5] void sample 5jpg
I
I 2 = @] zoodni
SEE
9%
W ET U0
- EE 023D
- AEE 0%
EaTErE] < D
s =

First, click the view you want to activate, and then click the image name in the Image List panel.
The image will be displayed to the activated view.

nos

noW

@ Click an image

to display.
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5.1.3. Image Loading Assistant

When you load images, “Assistant” window will be appeared.

It shows a list of all images in the same image folder.
You can click on an image file name in the list to load it.

If you don't click anything, this window will be disappeared after 10 seconds.

e [Cancel] button: Close the Assistant window.

e [Load All Other Images] button: You can also load all other images that are not loaded.

Load All Other Images

5.1.4. Exporting
HADI provides the following functions for exporting information:

Save Images

Save Working Scenes

Capture Image

Capture Screen

Print Images

Export Inspection Results to PDF file
Export Inspection Results to CSV/Excel file
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‘5.1.5. Supported file formats

HADI supports various image formats such as PNG, XPM, JPG, BMP GIF and TIFF.
The TIFF file can be 16-bit.

HADI also support to load RAW image files.

HADI saves the working scene as a XML file. You can also load XML scene files.

‘5.1.6. HADI-Inspection Terminology

Name Description
NG Not Good. Used for inspection and evaluation
GOOD Good. Used for inspection and evaluation

\Void Inspection Tool

Measurement Tool whose MT usage type is Void Inspection.

Measurement Tool

HADI supports 25 measurement tools.
It can be assigned to different MT usage type.

Closed-Shape MT

Measurement Tools such as Circle, Rectangle, and Polygon are MTs with
closed shapes.

Non-Closed-Shape MT

Measurement Tools such as Angle, Line, and Distance are MTs with non-closed
shapes.

Image Alignment

Image Alignment is used for Template.

5.1.7. Improve Performance

You can improve performance with HADI settings.

P
| I !J Restore
-

eate

hplate

ple 3.pg

Alignment

£

General UDP  Calibration Enable Functions
Capture Image
Default image capturing quality : . X1
Open image after capturing
Display

Show Image Status

Show the image inspection status on top-left corner. (NG, Good, Alignment Error,

3 Settings » No Object etc)

Memory & Performance

Capture Resulting Image After Inspection
o IF disabled, the excel/pdf report will only show the ariginal image.
cp
Settings If disabled, HADI can load about 1000 images.
If enabled, HADI can load and inspect about 400 images.
Export Others
T Use same image file names.
Enable to add a number at the end when loading the images with a same name.
Show Progress bar

OK Cancel

Memory & Performance

HADI maintains the inspected image after inspection and this image is used for the Report.
To disable it, use "Global Settings" = "General" > "Memory & Performance" menu.
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5.2.Automated and Template based Inspection

5.2.1. Automated Void Inspection
Click on the "VOID INSPECTION" tab to inspect voids in the image.

General Void Inspection Procedure

1. Load an Image.

2. Insert a closed-shape MT in the Image.

3. Click [Inspect] button

Inspect
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If failed...

Please follow the checkpoints below:

1. Check whether the tool is closed-shape or non-closed shape.
Void Inspection works only on a closed-shape MT.
2. Check the usage type of the tool in the "MT Usage" dock panel.
Void Inspection works only in the "Tool2 (Void Inspection)” type.
3. Check the Void Color:
-. By default, HADI looks for void objects that are brighter than the background.
-. Disable "Void is white" option to find void objects that are darker than the background.
4. Check the "Flatten BG" parameters.
5. Check the "Threshold" parameters.
6. Check the "Void Filter" parameters.

Show Voids as Contour
Check "Void Contour" option to display the void as outline.
Void Evaluation

You can define the NG conditions of a ROI for void inspection.
Click on "Evaluation” button to open the evaluation settings for selected MTs.

Create a Template with Current Image

You can use "Template" to inspect multiple images with the same ROI setting.
The image to be inspected should be like the image in the template.
You can create a template by clicking the "Create Template" button.

Export Results

[Method 1]
To export the results as a PDF file, click the "Report" button on the "FILE" tab.

[Method 2]
To export the results as an Excel file, click the "Export" button
on the "VOID INSPECTION" tab.
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5.2.2. Create Template

Create a Template from the current image

[Method 1]

Go to [VOID INSPECTION] tab > "Create Template" button.

E] <

Create E

Template

[Method 2]

Go to "Templates" dock panel - Right-click on the panel > "New Template From Current" popup
menu.

Templatel
Template2 Mew Template(s)

Mew Template From Current

New Group

Rename

Remove Group

Create a Template from the image selection dialog window

[Method 1]

Go to "Templates" dock panel = Right-click on the panel > "New Template(s)" popup menu.
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5.2.3. Image Calibration

Use the Calibration menu to calibrate the pixels to their actual size.

e Open Calibration Window
e Remove Calibration Information

Open Calibration Window
To calibrate the current image, do one of the following:

¢ Click the "Calibration" button in the [FILE] tab.

VIEW MEASURE IMAGE FILTERS

=

¢ Click the "Calibration" menu from the popup menu on the image.
(Right-click on the image)

Calibration
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Then the calibration dialog window appears.

43 Calibration Dialog ? >

BGA sample 3.jpg

Image is not calibrated

¢ If you right-click on the image, the image properties section displays the properties of the whole
image.

e If you right-click on the measurement tool (MT), the image properties section displays the prop-
erties of the ROI (MT) area.

HADI supports the following units:

centimeter
millimeter
micrometer
nanometer

Remove Calibration Information

To remove the calibration setting of an image, set "Pixel = Pixel" without changing the value
or "1 pixel = 1 pixel".
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5.3.Dock Panels

5.3.1. Templates

Show Templates Dock Panel

To display the Templates dock panel, select the [VIEW] tab and enable the “Templates” option in

the “Dock Panels” menu.

TUTORIAL FILE

Images Templates Image Filters Histogram

MT Info MT Usage Voids Info

The Templates panel is displayed on the lower right corner of the screen.

Templatel

Template2
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Ul elements and Mouse behaviors

e Search Window
Search for a template by keyword.

Default Group

Templatel

e Clear Search Text
Clear a keyword text from the search window.

Default Group

Templatel

e Settings
You can change the path of template folder.

Default Group

Templatel
e Lock

To edit the template, click the "Lock" button and enter the password to unlock it.

The default password is “3dii”.

Default Group
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e Check a Group
When you restart HADI, all templates in that group are loaded.
e Uncheck a Group
When you restart HADI, all templates in that group are not loaded.

Default Group

Templatel

e Mouse click on the template
Single click > select a template
Double click - display a template image

Context Menu

Right click on the template dock panel to display the context menu.

2 Default Group
Temnlatel

o Apply Template

New Template(s)

New Template From Current
New Group

Rename

Remove Template
Move to Group

Import Template
Export Template

Show in Explorer

Replace Image

e Apply Template
Apply the template to the current image to be inspected.

e New Template(s)
The Select Image File dialog window opens.
You must select an image to use for the template.
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e New Template From Current
Create a new template with the currently loaded.
All Measurement Tools and their parameters are copied to the template.

e New Group
Create a new group.
You can manage templates with groups.

e Rename
Rename a group or a template.

e Remove Template / Remove Group
Remove selected template(s), or remove selected group(s).

e Move to Group
Move selected template(s) to other group.

e Import Template
Import the template (XML file) into HADI.
The template is copied to the current template folder.

e Export Template
Export the template to your hard disk.

e Show in Explorer
Run Windows Explorer to display the Templates folder.

e Replace Image
Replace the current template image with another image.
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5.3.2. Images

Show Images Dock Panel

To display the Templates dock panel, select the [VIEW] tab and enable the “Images” option

in the “Dock Panels” menu.

Images Templates Image Filters Histogram

MT Info MT Usage Voids Info

When multiple images are loaded into the image dock panel, not all images are loaded

simultaneously into memory. Only the image you click on will be loaded into memory.

This is to improve performance.

e The images you didn’t click are indicated by "?" In the type column of the image dock panel.
When you click on these images, they are loaded into memory and “?” changes to the actual

format.
e The images you clicked are indicated by their image format such as “8u”, “rgb”, “rgba” and “16u”.

Void sample 5.jpg

Ul elements and Mouse behaviors

e Title

T = Total Images, G = Good Images, N = NG Images
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e Red color item

Void sample 1,jpg

Void sam
Void sample 3
nle 4

Void sample 5.jp

Current selected image. The selected image is displayed in the main view.

e First Column

sample
sample 4jpg
Void sample 5.jpg

The name of the image file.

e Second Column

Void sample 5.jpg

The image formats.

e Click and Drag
Select multiple images at once.

e [Ctrl] + Click

Select multiple images individually.

e [Shift] + Click
Select multiple images at once.
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Bottom Toolbar

. Click to view previous image.

=

2. n Click to play a slideshow of images.

3. n Click to view next image.
4, _ Set the time interval for the slideshow.

5. - Set the target of the slideshow. "All images", "Good image" or "NG image".

Context Menu

Right click on the images dock panel to display the context menu.

nela 1

Load Images
Show Assistant

Recent Images
Create Template

Duplicate

Rename

Remaove

Remove All

Show in Explorer

e Load Images
Load images into the images dock panel.

e Show Assistant
Display the image assistant window.

e Recent Images
Load recently used images or folders.
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e Create Template
Create a template from the selected image.

e Duplicate
Make a copy of the selected image.

e Save Image(s)
Save selected image(s).

e Save All Images
Save all images in the images dock panel.

e Load Scenes
Load a scene file.

e Save Scene(s)
Save selected images as scenes individually.

e Rename
Rename the selected image.

e Remove
Remove the selected image(s) from HADI.

e Remove All
Remove all images in the images dock panel from HADI.

e Show in Explorer
Run Windows Explorer to display the folder that contains the selected image file.
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5.3.3. MT Info

Show MT Info Dock Panel

To display the MT Info dock panel, select the [VIEW] tab and enable the “MT Info” option

in the “Dock Panels” menu.

Images Templates Image Filters Histogram

MT Info MT Usage Voids Info

The MT Info panel displays the information and properties of the measurement tools for the
current image in the main view.

e ID

ID of a measurement tool.
Type

Type of a measurement tool.
Name

Name of a measurement tool.
e X

X coordinate of the upper left position of the measurement tool.
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Y coordinate of the upper left position of the measurement tool.

Width of a measurement tool.

Height of a measurement tool.

e Len
Length of a non-closed shape measurement tool.

e Area
Area of a closed-shape measurement tool.

e V. Total Area (%)
The percentage of the total void area ratio of the measurement tool.

e V. Big Area
Area of the biggest void of the measurement tool.

e V. Big Area (%)
The percentage of the biggest void area ratio of the measurement tool.

e V. Total Count
The number of voids in the measurement tool.

e V. Dia. (%)
The ratio of “sum of each void’s diameter” to “measurement tool’s diameter”.

¢ V. Big Dia.
The diameter of the biggest void of the measurement tool.

e V. Total Dia.
The total diameter of voids of the measurement tool.

e Status

The evaluation status of a measurement tool.
(“Good” = Good, “NG” = NG, “Pending” = Not Inspected, “--” = Not Inspectable).

e Comments

Additional comments (or properties) of a measurement tool.
(e.g. start and end points of a Line Tool)
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Export Settings

Right click on the MT Info dock panel and click “Export Setting” menu.

Export Setting

Rectant  Delete MT

Bring to Front

Send to Back

The “Export Setting” include the following options:

4} Export Setting *

Include title name in t M Frint barcode number M Include inspection result u Qutput type @ Al

) ROLID S W Width Height Diarnet

Void
Include Inspected Image
Select this option to include a screenshot of inspected image in the exporting file.

Report Settings
Select this option to include inspection results in the exporting file.

MT Property
Select the column of properties you want to show or hide in the MT information panel.

Defect Property
Select the column of “Void Info” you want to show or hide in the MT information panel.
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5.3.4. MT Usage

Show MT Usage Dock Panel

To display the MT Usage dock panel, select the [VIEW] tab and enable the “MT Usage" option

in the “Dock Panels” menu.

Images Templates Image Filters Histogram

MT Info MT Usage Voids Info

By default, when you create a MT in the Measurements panel, it is set to one of the following:
¢ "Tool2 (Void Inspection)” for closed-shape MT.
e "No Usage" for non-closed shape MT.

MT Usages

HADI supports several “MT usage” and varies depending on the product type of the HADI series.

'‘'o00000°C

e Tooll (Image Alignment)
Set the selected MT to the image alignment tool in the template.

If you don’t use this option, HADI will use the entire image area as the basis for image alignment.
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In some cases, it takes time to perform image alignment depending on the image resolution.
To improve performance, you can define a specific area as the basis for image alignment.
In this case, you can apply this option to the selected MT in the template.

[Notice]
= The size of the MT should not be too small.

= A template image can have only one image alignment tool.
Using more than one will result in unexpected image alignment.

e Tool2 (Void Inspection )
Set the selected MT to the Void Inspection tool. The MT must be a closed-shape MT.

e Maskl ( Entire Area as No Void )
Set the entire area of the selected MT to the “No Void” area.

e Mask2 ( Entire Area as Void )
Set the entire area of the selected MT to the “Void” area.

e Mask3 (Segmented Area as Void)
Set the segmented area of the selected MT to the “Void” area.

e Groupingl ( Void Results Grouping )
Set the selected MT to the Void Results grouping tool.
This MT must contain other regular MTs for grouping.

-. “Based On Group ROI Area”: if you select this checkbox, ROl Group evaluates only the area of
grouped MT, not all area of ROl Group.
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LI N B Nel N N N J

Selected MTs ¢ 1D 4
Grouping  HADI Evaluation

Base area option
[ Based On Group ROl Area
Select ROI IDs that want to include in Group

Yoid ROl Grouping AQls Mot available ROls
T Al [

Conditions list

Rermnave Edit

Feset 0K Cancel Apply
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e Grouping?2 ( Select ROI)
Set the selected MT to the Select ROI grouping tool.
This MT must contain other regular MTs for grouping.
-. You can select only the ROIs to set conditions for evaluation.

000 O000O®®

Selected MTs 1 ID B
Grouping HADI Evaluation

[1] ROI 1 ROIls Selected, Image Calibration is [1px]
ROlis NG ifits

[ ROI NG Countin -

0K Apply
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e Mask6 ( Areato Ignore by Threshold)
Set the selected MT as the tool that sets the exclusion area by the reference value for the ROI.

[1] ROI

Selected MTs ¢ 1D 8

#rea to lgnare by Threshold

Walue

Mo

QK

Apply
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5.3.5. Histogram

Show Histogram Dock Panel

To display the Histogram dock panel, select the [VIEW] tab and enable the “"Histogram” option
in the "Dock Panels” menu.

Images Templates Image Filters Histogram

MT Info MT Usage Voids Info

Histogram and Profile

The histogram panel is then displayed on the right side of the screen.
If no ROI is selected, a histogram of the entire image is displayed.
If a ROl is selected,

¢ ROl is a closed shape (e.g. Circle, Polygon or Rectangle):
A histogram of the ROl is displayed on it.

¢ ROl is a non-closed shape (e.g. Line):
A profile of the ROI is displayed on it.

The top label of the histogram or profile shows the minimum, maximum, average, and standard
deviation values of the images within the ROI.

s

Histogram for a Circle ROI (closed shape)
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5.3.6. Voids

Show Voids Info Dock Panel

To display the Voids Info dock panel, select the [VIEW] tab and enable the "Voids Info” option

in the “Dock Panels” menu.

Images Templates Image Filters Histogram

MT Info MT Usage Vaoids Info

The “Voids Info” dock panel displays the void information for the selected measurement tool (ROI).
The title of dock panel: it shows the ID and the evaluation conditions of the selected ROI.

ID ROIID W(px) Hipx) Area

e ID
ID of the void.
e ROI'ID
ID of the ROI to which the void belongs.
e X
X coordinate of the upper left position of a void.
oY
Y coordinate of the upper left position of a void.
o W
Width of a void.
e H
Height of a void.
e Area
Area of a void.
e Dia.

Diameter of a void.
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e Width/Height
Value of dividing width by height of Void.
Void Ratio
The percentage of the total voids area ratio in ROI.
V.Area
The percentage of the void area ratio.
V.Dia
The percentage of the void diameter ratio.

Status

The evaluation status of void inspection.

NG Reasons

Shows the NG reasons if its evaluation is NG.

Mouse Actions

When you click any cell in the “Voids Info” panel, the selected row is highlighted
and the corresponding void in the image is also selected.

[ 1D ROIID X(px) VY(px) Wi(px) H(px) Area(px?) Dia.(px) V.Area(%) V.Dia.(%) Status. =]
F (px) X (px) (px) (px?) (PX) (%) (%)
12 0w a0sw0 7200 41000 1976000 74000 | 6140 6571 e (

d

If you click any void in the image, the corresponding row in the “Voids Info” dock panel is
also selected.

Multiple selections are also supported.
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ID ROIID X(pX) Y(PX) W(px) H(pX) Area(px?) Dia(px) V.Area() V.Dia.(%) status

8 2 462500 375500 25000 31.000 642000 24.000 2101 13127

406500 414500 47.000 45000  1561.000 51.000 5100 19.601

Export Settings

See "Export Settings" in the "MT Info" dock panel.
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5.3.7. Void Statistics

Show Void Statistics Plotting Dock Panel

To display the Void Statistics Plotting dock panel, select the [VOID INSPECTION] tab and click
the “Statistics” button in the "View" menu.

Void Lab
id La Il -

Void Con statistics

The Void Statistics Plotting dock panel appears as follows.
It supports various plotting graphs:

Image Statistics[Void sample 5.jpg]

Total Measurement Tool Count : 1
Inspected Measuremen

Total Void Ratio: 17.11%

Total Diameter Ratio:

| | Mon-Voids Area Ratio |
(] Ids Area Ratio

ee® o0 0000

ROD
- - -
Plotting Options Statistical Information

Void Area Ratio (ROl based bar plot)

This option plots the void area ratio of each ROI.

X-axis: ROl ID
Y-axis: void area ratio

Bar graph:
e Green: Non-Void area ratio.
Red: Void area ratio.
¢ \oid area ratio + Non-Void area ratio = 100%
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5.4.Measurements

5.4.1. Measurement Tools

HADI supports 25 measurement tools (MT).
Click on a MT in the MT panel and insert it into the current image.

-. Chord . Point

-. Free Line . Vertical Line

-. Horizontal Line . Circle

-. Ellipse . Circle from center

-. Circle to Circle . Circle from three Points
-. Rectangle . Alignment Tool

-. Polygon . Lasso

-. Text . Solder fill tool

-. Perpendicular tool

-. Angle from two lines
-. Horizontal Ruler

-. Arrow

-. Horizontal Arrow

. Angle from three Points
. Vertical Ruler

. Fit Points

. Vertical Arrow
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5.4.2. Closed Shapes

Chord

@

Usage
Usually used for void inspection.

Annotation Example
Radius: 42.8
In this sample, 42.8 means the radius of the potential circle.
Angle: [-32.1° ~ 244.1°]
In this sample, angle 1 =-32.1°, angle 2 = 244.1°

[-0.0~180.0]

Circle

[39.1~101;8]

O

Usage
Usually used for void inspection.

Annotation Example
Radius: 56.4
In this sample, 56.4 means the radius of the circle.
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Circle to Circle

O}
®
Usage
Usually used for void inspection.

Annotation Example
Radius: 16.8 and 16.7 mean the radius of the two circles.
Distance: 68.1 means the distance between the two circles (from center to center).

Ellipse

O
Usage
Usually used for void inspection.

Annotation Example
Major radius & Minor radius:
In this sample, 41.7 means the major radius and 13.7 means the minor radius of the ellipse.
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Rectangle

[]

Usage
Usually used for void inspection.

Annotation Example
Length: 124.2 means the length of the rectangle.
Width: 118.6 means the width of the rectangle.

Polygon
|'I 'l"
E:-\Etr'\-\.lr
Usage
Usually used for void inspection.
Double
click
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’5.4.3. Non-Closed Shapes

Line Tools
Usage o

Usually used to measure length or height.

[NOTE]
HADI uses red and green colors to separate lines into sections based on profile thresholds. If you cannot

distinguish between sections, change the measurement tool border color to a different color (not red).

Annotation Example
1. Angle: the angle between the horizontal and free line (counterclockwise)
2. Length: displayed in pixels or calibrated unit.
3. Intensity Value:
(65,106) and [79.3, 12.3] = (min, max) and [mean, variance] intensity value of the line.
4. Section: length and intensity values for each red section.

[NOTE]
1. Double-clicking the line changes the measurement part (indicated by red).
2. Only the measurement (red part) information is displayed in the annotation.

Text Tool

JC
Usage
It is typically used to insert information about measurement tools.

Insepection

ol S Al
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Ratio Tool

Usage
It is typically used to measure the ratio of the length of a vertical point to a set criterion (length).

Annotation Example
Ratio: the ratio of the length of a vertical point to a set criterion (length).

-

1
N

ot é - a0

Distance Tool

Usage
It is usually used to measure the length or width of the chip.

Annotation Example
Length: The length from the start point to the end point of the ruler.
It is displayed in pixels or calibrated unit.
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Angle Tools

Lo L.

Usage
It is usually used to measure the angle between two lines.

Annotation Example
Angle: The angle between two lines.

Others

N

Usage
Usually used to mark a specific part.

Annotation Example
Length: The length from the start point to the end point of the ruler.
It is displayed in pixels or calibrated unit.
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