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Å You will be muted during the workshop

Å You can ask questions using the Q&A tool.

Å You should hear music if your sound is working
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We are starting nowê



Co-presenter:

Angela Criswell

Presenter:

Ted Huang
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Host:

Katelynn Stuchlik



You can ask questions 

during the presentation.

Please use the Q&A to 

ask questions.

Zoom Meeting ID: ê
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Recording will be 

available tomorrow.
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Single-scale problem

7

Issue

Cause

Solution

One troubleshooting step

One technique
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Pictures by Pixabay



Multiscale problem
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Multiple troubleshooting steps

Multiple techniques
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Pictures by Pixabay
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Microsoft stock

ÁMultiscale structure analysis

What is it?

Why is it important?

How can CT help?

ÁWhat CT system to choose

Limitations & Requirements

Practical strategies

ÁExamples of multiscale CT studies

You will learn

Microsoft stock
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Why is it important?
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Multiscale structure analysis
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It is not working

Is filter particle defective?

Is filter layer faulty?

Is the valve not aligned?

Millimeter scale

~100s µm scale

<10 µm scale
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Misalignment?

Physical puncture?

Manufacturing error?
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Is the valve not aligned?
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structure inspection

Nominal to actual comparison

Leak test
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Is filter layer faulty?

Missing layer?

Uneven filter material packing?

Foreign inclusion?
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structure inspection

Optical microscopy

Image sectioning with 

optical microscopy
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Is filter particle defective?

Fractured powder?

Wrong particles?

Missing coating?
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High magnification 

optical microscope

SEM

(Scanning Electron Microscope )

Advanced structure & 

composition analysis



Challenges

ÁToo many samples/types

High resource commitment (Time, expertise)

ÁOften destructive

Sampling bias

Require more samples
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Microsoft stock
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Solution

ÁAn analysis technique

Wide scale range

Non/minimal sample destruction

Reveals the problem

Points to the right path
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Polling
Question
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How can CT help ?
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Multiscale structure analysis
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What is x-ray CT

Scan Reconstruction 3D Data

2D projections
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Structural feature scale
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It is not working

Is the valve not aligned?

Is filter layer faulty?

Is filter particle defective?

Millimeter scale

~100s µm scale

<10 µm scale
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Is the valve not aligned?
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Mask

Filter can
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Is the valve not aligned?
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Is filter layer faulty?

© 2026 RIGAKU CORPORATION AND ITS GLOBAL SUBSIDIARIES. ALL RIGHTS RESERVED.



25

Is filter layer faulty?

© 2026 RIGAKU CORPORATION AND ITS GLOBAL SUBSIDIARIES. ALL RIGHTS RESERVED.



26

Is filter particle defective?
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Is filter particle defective?
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Is the valve not aligned?

Millimeter scale

Is filter layer faulty?
~100s µm scale

Is filter particle defective?

<10 µm scale



Questions?
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Limitations & Requirements
Which CT system to choose?
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Which CT system to choose

ÁFOV (Field of View) vs Resolution

Sample size

Feature size

ÁSample composition

High or low Z material/density

Microsoft stock
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FOV vs Resolution



© 2025 RIGAKU CORPORATION AND ITS GLOBAL SUBSIDIARIES. ALL RIGHTS RESERVED. 33

Microsoft

Large FOVSmall FOV

FOV vs Resolution ð What is Field of View



Projection
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X-ray source

DetectorLarge FOV

Low magnification

Small FOV

High magnification

FOV vs Resolution - Cone beam
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X-ray source

FOV : 220 mm

Voxel size: 78.57 µm

FOV : 40 mm

Voxel size: 14.29 µm
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FOV vs Resolution - Parallel beam

Optical lenses

Detector

X-ray source

Projection
DetectorScintillator

Fixed* FOV

Fixed* magnification
*FOV and magnification changs with lenses
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X-ray source
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FOV : 10 mm

Voxel size: 1.6 µm

X5 lens

X20 lens
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https://imaging.rigaku.com/products/ct-lab-hv
https://imaging.rigaku.com/products/ct-lab-hx-versatile-benchtop-micro-ct-scanner
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https://imaging.rigaku.com/products/ct-lab-hx-versatile-benchtop-micro-ct-scanner
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Sample composition
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Things absorb x-rays.

Imeasured = Iincident e
-Ȋt

Å  θDensity (”)

Å  θAtomic number (ὤ)

Åᶿ
XĬray energy ()

Iincident

Attenuation coefficient

 ‘θ

Imeasured

Object thickness
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Sample composition ð X-ray absorption
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Detector / film

Fe C Air

Heavy Light

Pb W Fe C-C-C C-C C

Sample composition - Contrast
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Low contrast

44

High contrast

© 2026 RIGAKU CORPORATION AND ITS GLOBAL SUBSIDIARIES. ALL RIGHTS RESERVED.

Sample composition - Contrast

Å  θDensity (”)

Å  θAtomic number (ὤ)

Åᶿ
XĬray energy ()

Depends on CT system

(X-ray source)
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Which CT system to choose

ÁWhat is your (preferred) sample size?

ÁWhat feature size do you expect?

ÁWhat is your sample composition?

ÁAvailable space

ÁBudget

Microsoft stock

© 2026 RIGAKU CORPORATION AND ITS GLOBAL SUBSIDIARIES. ALL RIGHTS RESERVED.

Balanced



Polling
Question
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Practical strategies
Which CT system to choose?
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Practical strategies for multiscale CT

ÁSample preparation

Sample size estimation

Push for FOV vs resolution balance limit

ÁScale-specific challanges 

Small / light samples

Large / heavy samples

Microsoft stock
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Sample preparation ð Sample size estimation

X-ray source X-ray source X-ray source

Diameter 
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Sample preparation ð Push for resolution limit

X-ray source

Stitch scan
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Scale-specific challenges ð Small/light samples
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Still sample Moved during scan

© 2026 RIGAKU CORPORATION AND ITS GLOBAL SUBSIDIARIES. ALL RIGHTS RESERVED.

Scale-specific challenges ð Small/light samples



Scale-specific challenges ð Large/heavy samples
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Metal artifact Beam hardening
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Examples of multiscale CT studies
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3D slice location
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2D slices
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Multiscale example ð Additive manufacturing

https://dragonfly.comet.tech/en/products/dragonfly-3d-world
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Multiscale example ð Additive manufacturing

https://www.math2market.com/index.html
https://rigaku.com/products/imaging-ndt/x-ray-ct/learning/solution-guide/additive-manufacturing
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Multiscale example - Battery

https://dragonfly.comet.tech/en/products/dragonfly-3d-world
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Multiscale example ð Life science

https://dragonfly.comet.tech/en/products/dragonfly-3d-world
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Multiscale example - CFRP

https://dragonfly.comet.tech/en/products/dragonfly-3d-world
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Microsoft stock

ÁMultiscale structure analysis

What is it?

Why is it important?

How can CT help?

ÁWhat CT system to choose

Limitations & Requirements

Practical strategies

ÁExamples of multiscale CT studies

You have learned

Microsoft stock



Questions?
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We'll follow up with 

your questions.

Recording will be 

available tomorrow.

Subscribe to

newsletter.
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Subscribe
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