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Pl leader
Philip Withers

The aims of the CCPi are:

1. An Expert community: to strengthen links
and collaboration across the UK CT community

2. Better software, better research: in the
words of the Software Sustainability Institute
(SSI) [1], to improve the reliability of research
results;

3. Outstanding science: a step change in the
amount and quality of information obtained
from CT by replacing proprietary black-box
software with integrated open-source
software.
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New Management Structure explained and welcome to WG
Minutes and Actions from October 2020 Exec Meeting.
Funds available and schedule

CCP SP Dec 2020: Review from PM.

1. STFC are going to be looking at data infrastructure.
2. BBSRC have had a data intensive review
3. Congrats to Evangelos for coming third in the CoSEC Case Studies Award — Well done!

Network events chart: MT and JW: Activities for connection/outreach in 2021 - user community connections:
1. CLF, DLS, Labs, National XRIF, New lab grants (EPSRC local infrastructure/equipment etc ...), CLS workshop

BL and GF - update on the CIL and potential future software updates:
1. Currentrelease v20.11(.12) features and RoyalSoc papers submitted.
2. Future CoSeC CIL work covering the SCD workplan document.
3. Next set of developments and request for approval from users.
4. SCD software chart

Funding request: Phantom creation and extra scan time e.g. Request for chocolate crystal structures

[

: ARTisT-BAM license - simulation software for reconstruction.

[

: "virtual CT scanning code for creating analytical phantoms, ... make a good addition to the suite of CT tools"

10. Letters of Support from CCPi - can be a useful service for RC grants.

11. Events:

1. Half-day DVC event in Q2 2021 - Software to include LaVision, Avizo, CCPi-DVC(B.Bay, Oregon): Contact gianluca.tozzi@port.ac.uk
2. Advances Xray Imaging: mini workshop webinar early next year with UoM at Harwell
3. dimensional-XCT session for 2021

12. CCP-SyneRBI (PETMR) synergy-synergy links with CCPi (KT)



Four Col’s:

WP1: Community engagement (Lead Martin
..... 1 ’ N EW Turner)
- |\/| ana ge me nt WP2: Facility engagement (Lead Jay Warnett)
""" WP3: Software (Lead Bill Lionheart)
Structure

WP4: Workflows and industrial applications
(Lead Llion Evans)




2. Minutes and
Actions: Oct Exec
Meeting

Collaboration Agreement: General comments

-Publication should be with prior notification. Note
“Prime Publication” are the two papers in the Royal
Society Special Issue

-6.4 The Project Leader shall lead the Project board (the
“Board” or “Working Group”) as Director and shall be the
chair of all Project meetings with one of the Co-
Investigators being the co-Director. The Parties can
appoint up to 20 additional members to the Board. The
Board shall be responsible for project management and
delivery. Decisions shall be taken by a simple majority.
Each member shall have a vote and in the event of a tie,
the Project Leader shall have a casting vote.
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2. Minutes and
Actions: Oct
Exec Meeting

Invited speakers list for new series;

-35 Speakers over 17 events.

Agreed support for:

-Four conferences and related meetings:
Process Tomography / ToScA (International) /
dXCT / Harwell Campus "Advances”
workshop.

- Support the creation of a dimensional-XCT
Society

- Workshop(s) for future EPSRC Roadmap
2021
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3. Funds available
and schedule

- Flagship Grant — non-staffing costs to be
covered by CCPi Phase Ill network grant and new
applied for funds to focus on staffing for
software development / outreach / integration.

- CCPi Phase Il is continuing until 31 August 2021
with about £44k remaining. Agreed on re-
supporting current proposed events.

- CCP Phase lll started 1 September 2020 ending

31 March 2025




4. Network events chart: MT and JW

Announcement:

- Half-day DVC event in Q2 2021 - Software to include LaVision, Avizo,
CCPi-DVC(B.Bay, Oregon): Contact gianluca.tozzi@port.ac.uk

- Advances Xray Imaging: mini workshop webinar early next year with
UoM at Harwell

- dimensional-XCT session for 2021



CCP1

Phase 3: 2020 - 2025

Year 1 (2020-2021)

Year 2

Year 3 (Mid-Term Review)

Year 4

Year 5 (-2025)

Month
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1.2 Grow community

20 international imaging fellows

1.3 Collabaration

30 short exchanges each year - linked to quarterly coding hackathons, software user support and matchmaking

1.4 Roadmap alignment

RA

|Ra

1.5 Network comms

1.6 SW training
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WP2 Facility Engagement (JW)

2.1 Engage with NRF

2.3 Engage with...

NRF/DLS

1515

NRF

CLF

2.3 Lialse: EPAC, DLS, ISIS

2.4 CIL dev with facilities

2.5 Data set curation

WP3 Software Lead (1))

1st data set

2nd

3rd

4th

5th

Bth

7th

3.1 Maintain CIL

AR |

AR

AR

AR

3.2 Challenging data

3.3 New post-proc

3.4 Integrate code
3.5 Accelerate code

4.3 Standards

WP4 Workflows and Industrial Links (LIE)

4.1 Img based simulation

BS1

BSl

BSI

BSI

BSI

4.4 Industry links

IBSim

IBSim

1BSim

WG = Working Group meeting

ST = Annual Spring Training Session
H - Hackathon propesal / QA — Quarterly activity
TW = Three tomography weeks; Jun, Jul and Sep

IBSim = Formal Image-based Simulation event to cross-link

RA = EPSRC Roadmap Alignment, including new community needs surveys
The monthly talks will continue and are held from October=July
AR = Annual major CIL software releases
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6. BL and GF - update on the CIL and potential
future software updates



/-9 Funding Requests

Phantom creation and extra scan time e.g. Request for chocolate
crystal structures

ARTisT-BAM license - simulation software for reconstruction.

CoSec Staffing - "virtual CT scanning code for creating analytical
phantoms, ... make a good addition to the suite of CT tools"



10. Promote new proposals on “weird”
tomography

Letters of Support available



11. CCP-SyneRBI (PETMR) synergy-synergy
links with CCPi (KT)

... and cross links with CCP EM planned with new CCPi Phase 3 starting
in Sep 2020



C-19 Items

- Support experiments and enable researchers travel in the present
climate

- Provide normal and 360degree video equipment for experiment
hatch recordings

Covid imaging proposal



Virtual Seminars: 14 speakers (191 attendees)

Monday 27 July 2020 CCPi Exec and Working Group meeting 3:30pm Colin Palmer Short Seminar on "Cryo-EM tomography dataflow"

21 July 2020 Benjamin Bircher Federal Institute of Metrology METAS Laboratory for Length, Nano- and Microtechnology "Dimensional X-ray
computed tomography at METAS" and Claudia Lindner, Rutherford Fund Fellow at HDR UK, Division of Informatics, Imaging & Data Sciences
"BoneFinder: Automatic Analysis of (Skeletal) Structures in X-ray Images" (virtual att 18)

16 July 2020 10:30am Imaging Innovation Community session David Eastwood, who presented ‘The Big Picture: multidimensional x-ray imaging
at national labs.’ (virtual att 9)

7 July 2020 Thomas Blumensath (Associate Professor, University of Southampton) 1) The improvements we made to TIGRE in terms of multi-
GPU support and how this is now faster than ASTRA (at least by our tests) and 2) our new tetrahedral reconstruction code in TIGRE, that allows
us to reconstruct directly into a tetrahedral mesh and Anthony Butler MARS 3D spectral imaging: a novel approach to an old problem (virtual
att 24)

30 June 2020 Florian Knigge Technical Leader — Metrology Waygate Technologies, Digital Solutions "Influencing factors on a CT systems
metrological performance" and Shan Lou, Huddersfield, "XCT Surface Metrology for Additively Manufactured Parts" (virtual att 14)

16 June 2020 4:30pm S H Lau; Vice President Business Development - Sigray Inc "Characterizing Hard to Soft Materials with a novel Multiscale,
multi-energy X-ray Microscopy (XRM)" (virtual att 25)

NO SPECIFIC EVENT THIS WEEK 9 June 2020 INFORMAL CHAT TIME (virtual att 4)

2 June 2020 Ina Berg, Archaeology (School of Arts, Languages and Culture) "What can clay pores tell us about wheel-throwing, forming
techniques and potting skill?" and CCPi overview for Phase Il (virtual att 20)

26 May 2020 Ceri Brenner and Stephen Dann, EPAC and laser-driven sources and Gerd Schwaderer volumegraphics.com (virtual att 17)
19 May 2020 3pm Marcus Hanwell, Kitware Inc, https://tomviz.org/ (virtual att ~25)

12 May 2020 Suren Chilingaryan - Karlsruhe Institute of Technology "Real-time reconstruction for synchrotron tomography" and Alessandro
"Sandro" Olivo - UCL "Laboratory-based phase contrast tomography" (virtual att 35)



Future Links

On the basis of the evidence of the 2018 X-ray CT Roadmap,

e EPSRC is planning a £10m National Research Facility (NRF) for Lab. X-
ray CT to start 2020.

* The Central Laser Facility (CLF, STFC) is working towards a unique laser
driven X-ray Facility in 2024 at the £80m Extreme Photonics

Applications Centre (EPAC)
* |SIS has started offering neutron CT,
* Diamond is delivering further CT beamlines.



1. Most of the above face-to-face events are postponed and deferred to the end of the year or into

2021. This has come at an extremely bad time.
ACTION About £30+k of core CCPi network costs from Phase 2 to Phase 3 are being requested to be
deferred; and small Flagship additional extension to do software documentation, training material...

2. Speeded up coding links for C-19 visualisation and reconstruction needs with CCP-EM users.
ACTON staffing on Flagship requested to extend for overlap extension for PDRA staffing and future
funds required.

3. Certain software demonstrations/teaching have now reverted to virtual sessions with new weekly

sessions started.
ACTION administration is ongoing but while some of our meetings can go on line — others are on the

back of other events which have been postponed.

There has been ongoing excellent support from the CoSeC team http://www.ccpi.ac.uk/



6. Lower funding scenario

Were the core support to be reduced from 2.0 to 1.5 FTE then subject
to the Working Group approval, the priority will be given to essential
WP (1.2 FTE per annum), while three WPs (2.5, 3.5, 4.2) would not be
delivered (0.5 FTE), with another two (3.3, 4.1) being at risk (0.3 FTE).
As the code base of CCPi gets considerably larger, a larger effort is
required to maintain and optimise the available code which we would
consider a priority (WP3.1).



WP1.5 0.1 FTE Manage network funding and communication, including website and
monthly email newsletter on events, pubs, news, career and funding etc.

WP1.6 0.1 FTE Arrange annual software user training session on CCPi code and
encourage software development best practices across community.

WP2.2 0.1 FTE Engage with Large Scale (Diamond, ISIS, CLF), Mid-scale (the NRF),
and Small Scale Facilities to identify common and facility-specific software needs
and a deployment strategy.

-IJ.1 FTE Establish and curate collection of datasets of simple test phantoms and

real case studies from collaborating facilities for verification and validation of CCPi

and third-party tomography software

WP3.1 0.4 FTE Maintain, unify and distribute a versatile open-source software framework
of the full tomographic software pipeline (acquisition, reconstruction, pre-, post-
processing, and vis) to organise, optimise and streamline community-developed
code as well as explore and incorporate new techniques.

WP3.2 0.3 FTE Develop tomographic image processing tools for “suboptimal®, or non-
standard, data arising from fast, in situ, multi-spectral, multi-modality or otherwise
challenging data sets, including provision for reqularisation including sparsity-
based methods such as total variation as well as exploration of novel Deep
Learning methods for improved reconstruction and segmentation.

WP3.3 0.2 FTE Develop new software for post processing, including registration, Digital
Volume Correlation, segmentation, and 3D data visualisation as well as a GUI.

WP3.4 0.2 FTE Establish an open interface for CIL to encourage and seek integration
with software such as SIRF, TIGRE, ASTRA, tomopy and Castor for consolidation
of tomography software on a national and international level.

0.3 FTE Accelerate existing software base to harness the processing power of

-multicnre CPU's, of GPU’s and of HPC to speed up processing time.

WP4.1 0.1 FTE Establish open-source workflows connecting CT data to image-based
modelling and finite element analysis using interoperable data formats.

-0.1 FTE Develop an open-source toolkit for public engagement involving
ouchscreen interactive displays and VR/AR experiences of XCT data.




Four Co-l leaders
Jay Warnett

WP2: Facility engagement (Lead JW)

2.1 Engage with the new NRF for Lab. X-ray CT.

2.2 [CoSe(] Enga%1 e with Large Scale (Diamond, ISIS,
CLF), Mid-scale (the NRF), and Small

Scale Facilities (e.g. Manchester, WMG, Southampton,
Swansea, Nottingham)

2.3 Work with EPAC, DLS and ISIS to ensure the UK
community have the appropriate software

2.4 Ensure CCPi CIL developments are prioritised
2.5 [CoSeC(C] Establish and curate collection of datasets




Four Co-| leaders

Llion Evans
WP4: Workflows and industrial applications (Lead LIE)

4.1 [CoSeC] Establish open-source workflows connecting
CT Iata to image-based modelling and finite element
analysis

4.2 [CoSeC] Develop an open-source toolkit for public
engagement involving touchscreen

interactive displays and VR/AR

4.3 Establish “CT benchmarks”: with links to the emerging
ISO standards

4.4 Seek to expand links from academic tomography
community to industrial users




Four Co-l leaders
Jakob Jorgensen /
Bill Lionheart

WP3: Software (Lead JJ)

3.1 [CoSeC] Maintain, unify and distribute a versatile
open-source software framework

3.2 J;CoSeC] Develop tomographic image processing tools
for “suboptimal”, or non-standard, data arising from fast,
in situ, multi-spectral, multi-modality or otherwise

challenging...

3.3 [CoSeC] Develop new software for post processing,
including registration, Digital Volume Correlation,
segmentation, and 3D data visualisation as well as a GUI

3.4 [CoSeC] Establish an open interface for CIL -such as
SIRF, TIGRE, ASTRA, tomopy and Castor

3.5 [CoSeC] Accelerate existing software base




Four Co-l leaders
Martin Turner

WP1: Community engagement (Lead MT)
1.1 Organise and support community engagement.

1.2dGrow the community by encouraging exchange visits
and ...

1.3 Support collaborative and inter-disciplinary work
through exchange visits, quarterly coding hackathons,
software user support and match-making.

1.4 Work with the user community to ensure CCPi
software roadmap aligns

1.5 [CoSeC] Manage network funding and communication

1.6 [CoSeC] Arrange annual user training session on CCPi
software and encourage software development best
practices




