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MA NTI D Im ag | N g User friendly interface for neutron imaging
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Data
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Enter known COR/Tilt manually here

DIFFRACTION COR: | 88.0000000

DETECTORS Tilt: 0.3651781°

SAMPLE POSITION @56m slope: -0.0063736
Use COR/Tilt values from above

IMAGING CAMERAS
Auto COR finding methods

Correlate 0and 180 | Minimise error || 2
COR Table - refine manually

slice Index COR
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Remove Add

Clear All Refine

Preview
V' Auto Update Update Now
Projection index: |0

Slice index: [137]
Auto Change Colour Palette

e Warning: Negative value(s) found in
the stack.
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Distinct from Mantid: No shared code




Features

High performance Ul

File Workflow Image Help
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Preprocessing

Crop Coordinates
Flat-fielding
Remove Outliers
ROI Normalisation
Circular Mask

Clip Values
Arithmetic
Gaussian

Median

Monitor Normalisation
Rebin

Rescale

Ring Removal

Rotate Stack

Stripe Removal

Tomographic Reconstruction

*Astra:
*FBP_CUDA - Filtered Back Projection
*SIRT_CUDA - Simultaneous lterative
Reconstruction Technique
*TomoPy
*Gridrec
*Core Imaging Library — CCPi
*TV-PDHG - Total Variation with Primal-Dual
Hybrid Gradient
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History

e 2015: Initially part of Mantid, C++ GUI

e 2017: Extracted from Mantid and rewritten as a Python GUI
e 2019: Effort picked up, as Octopus™ replacement for IMAT

e 2021 Jan: 2.0 first end user release
e 2021-22:2.1-> 2.4 Releases

Development activity

April July October 2018  April July October 2019  April July October 2020  April July October 2021  April

*Octopus
Used by IMAT until 2021

Science and Commercial tomograph package
Technology .
Facilities Council End of Life start of 2021

Proprietary restrictive licence
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Release 2.0

Release 2.1

First end user release
Tomography workflow
for IMAT

Usability improvements

New user wizard

Better histograms

Auto colouring

Drag and drop loading
Fixed many annoyances

Release 2.2
New features

TV-PDHG reconstruction
(Core Imaging Library)
Nexus loading

Filter improvements

2022

Release 2.3
GUIl improvements

Dataset viewer

Bad data indicators &
overlays

Beam hardening correction

Release 2.4

Windows support
Auto-sinograms

Nexus output

Line profiles

Spectrum viewer
Non-negativity constraint
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Bad pixel values

* Missing/corrupt data

* Noise

e Artefacts from preprocessing
Finding

* Warnings |
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e Keep user in control
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Sustainability

* Advanced reconstruction algorithms

e Total Variation with Primal-Dual Hybrid Gradient (TV-
PDHG) - Core Imaging Library
* More robust
* Noise
* Reduced projection angles
* Golden angle scanning
* Normal: Step = 360°/N
* Golden: Step = 137.508°
* Allows stopping a scan after any number of projections
* Improving testing/benchmarking
* Allows optimising algorithms




Future

flight measurements

Tomography

1.

Energy-selective tomography

e Select several energy bands

* Reconstruct

Energy-resolved tomography 3D

e Spectrum to scalar quantity

e Reconstruct in scalar
Energy-resolved tomography 4D

e Reconstruct each energy slice

* Analysis spectrum of each voxel
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Energy resolved imaging
* TOF gives energy
e Can record absorption spectrum at each
pixel
* Sensitive to
* Resonances peaks
* Bragg edges — material,
concentration, temperature, strain,
texture

* Largeincrease in data sizes
* Ongoing investigation into
options

* Tomography driven diffraction
e Cross platform

* |Image stitching

* New algorithms

* New data format support

* GUI/visulisation improvements




SUI I II I lary CORandTilt | BHC = Recons truct

Data

IMAT_Flower_Tomo_000000

Enter known COR/Tilt manually here

COR: |88.0000000

e User friendly GUI for neutron imaging - EOO
and tomography Auto COR finding methods
° Ready to use Correlate 0 and 180 Minimise error ?

COR Table - refine manually

e Being used by IMAT at ISIS

7 87.9554

* Range of tools and algorithms b0 oo
* Preprocessing
° Tomog raphy L= Clear All Refine

* Agile development, driven by user needs | vmeuwse  wieron

Projection index: |0

Use COR/Tilt values from above

slice index: |137]

Auto Change Colour Palette

] Warning: Negative value(s) found in
the stack.
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mantidimagingsupport@stfc365.onmicrosoft.com


https://github.com/mantidproject/mantidimaging
https://doi.org/10.5281/zenodo.4728059
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