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Workflows:

Two independent workflows 

(1) Clustering 

(2) Distance to Surface 

Were generated to analyze porosity distribution 

and porosity distance to the surface.
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Workflows: 1. Clustering

1A

1B

1C

General workflows for Clustering Analysis

There are 3 main sections 

A) Generate porosity total volume

B) Create a distance map 

C) Masking the porosity with the total volume 

and then apply Label analysis using Distance 

Field as an intensity image, followed by 

generate point cloud density.
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Workflow 1A: Porosity Total Volume

1A

Generate porosity total volume
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Step 1A.1 : Load the dataset – Porosity.resampled.am

- Resample image size if needed

- Attach Ortho Slice to visualize
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Step 1A.2 : Clear History Log

Clear History Log for creating Recipe (Optional)
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Step 1A.3 : Closing by Reconstruction

Apply Closing by Reconstruction to Porosity.resampled.am to create background image
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Step 1A.4 : Arithmetic 

Use Arithmetic to subtract Porosity intensity from the background
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Step 1A.5 : Auto Thresholding

Adjust Input Range in Auto Thresholding to create a binary (label) image of the porosity
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Workflow 1B: Create Distance Map

1B

Create a distance map 
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Step 1B.1 : Auto Thresholding

Apply another Auto Thresholding to obtain total volume in binary (label) image
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Step 1B.2 : Erosion

Use Erosion of 3 pixels to shrink volume from the border
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Step 1B.3 : Distance Map

Apply Distance Map on Porosity.resampled.eroded to generate a distance field
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Workflow 1C: Clustering Density

1C
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Step 1C.1 : Masking

Mask Result.labels from step (A) with Porosity.resamples.eroded from step (B)
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Step 1C.1 : Masking

Masking result
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Step 1C.2 : Label Analysis

- Attached Label Analysis with inputs:

Data:  Porosity.resampled.Masked

Intensity Image: Porosity.resampled.DistField

- In Measures:, Create a new custom measure - NewGroup (1) 

containing measures:  Volume3d, BaryCenter X, Y, Z and 

Minimum (2)

2

1
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Step 1C.3 : Spreadsheet to Point Cloud

Covert the table from Label Analysis

into Point Cloud 

using Spreadsheet to Point Cloud
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Step 1C.4 : Point Cloud Density

Creat Point Cloud Density from Porosity.resampled.Clould
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Step 1C.5 : Point Cloud View

Visualize Point Cloud Density with Point Cloud View
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Final Results: 1. Clustering Density

To visualize the cloud results in combination with volume

- Attach Volume Rendering to Porosity.resampled.am

- Set Colormap to VolrenWhite

- Clip the volume using Clipping Plane
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Workflows: 2. Distance to Surface

2 A

2B

2C

General workflows for Distance to Surface Anaysis

A) Generate porosity total volume

B) Create a distance map 

C) Label Analysis the total porosity with the Distance Field 

and then apply Label to Attribute to visualize the result



23 Proprietary & Confidential

Workflow 2A: Porosity Volume

2A

Generate porosity total volume
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Step 2A.1 : Load data

- Resample image size if needed

- Attach Ortho Slice to visualize
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Step 2A.2 : Clear History Log

Clear History Log for creating Recipe (Optional)
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Step 2A.3 : Closing by Reconstruction

Apply Closing by Reconstruction to Porosity.resampled.am to create background image
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Step 2A.4 : Arithmetic 

Use Arithmetic to subtract Porosity intensity from the background
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Step 2A.5 : Auto Thresholding

Adjust Input Range in Auto Thresholding to create a binary image of the porosity
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Step 2A.6 : Remove Small Spots

Remove Small Spots (Pixel size = 25)
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Workflow 2B: Create Distance Map

2B

Create a distance map 
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Step 2B.1 : Interactive Thresholding

Apply Interactive Thresholding to obtain total volume in binary image
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Step 2B.2 : Closing

Closing (Size = 3 Pixels) to Close all small hole volumes
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Step 2B.3 : Fill Holes

Fill all small holes in the whole volume



34 Proprietary & Confidential

Step 2B.4 : Distance Map

Apply Distance Map on Porosity.resampled.filled to generate a distance field
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Workflows 2C: Label Analysis

2C
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Step 2C.1 : Label Analysis

- Attached Label Analysis with inputs:

Data:  Result.filtered

Intensity Image: Porosity.resampled.DistField

- In Measures:, Create a new custom measure - Distance (1) 

containing measure: Minimum (2)

2

1
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Step 2C.2 : Label to Attribute

Apply Label to Attribute with Data: = Result.Label-Analysis and Label Image: = Result.label
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Final Results: 2. Distance to Surface

To visualize all the results in combination

- Attach Ortho Slice to Porosity.resampled.DistField

- Set Colormap to Physics
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Results: 2. Distance to Surface

- Attach Volume Rendering to Porosity.resampled.closing

- Set Colormap to VolrenWhite

- Clip the volume using Clipping Plane
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Results: 2. Distance to Surface

- Attach Volume Rendering to Result-Minimum

- Set Colormap to Physics

Data courtesy of School of Engineering, Newcastle University


