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Participants to the meeting

· Alan Colchester (UKENT - Great Britain)

· Ali Hojjat (UKENT - Great Britain)

· Judith Sovago (KI - Sweden)

· Bruno Alfano (CNR - Italy)

· Claus Svarer (RHC - Denmark)
· Karim Berkouk (Inserm - France)

· Laszlo Balkay (DPC - Hungary)

· Mario Quarantelli (CNR - Italy)

· Miklos Emri (DPC - Hungary)

· Olaf B. Paulson (RHC - Denmark)

· Peter Willendrup (RHC - Denmark)

Bruno Alfano

New Methods for PVE correction

The coordinator presented the scientific activities carried out within PVEOut in Naples, with particular emphasis on three new features:

· A new method for voxel-based PVE correction, currently a 2D prototype written in IDL, which will be implemented in 3D within the PVE-correction module and validated following the same procedure as for the previous four methods

· A new method for estimating mean WM value. Based on the scatterplot of all brain voxels, aiming at finding the Y intercept of the regression line (corresponding to the best estimate for voxels with 100% white matter). From this analysis clearly emerged that, due to PVE, there is almost no voxel in the brain within a typical PET study, that can be considered composed by a single tissue from the point of view of the PET activity.

· A new method for estimating image resolution directly from the studies. Based on the division of the Fourier transform of the PET images by the Fourier transform of the segmented image. This method has in principle three advantages: a) includes in the calculated FWHM all the components that can contribute to a loss of resolution, including head movements and scatter; b) optimizes the resolution including a component that derives from the smooth transitions that in reality exists between brain tissues; c) does not require a separate measurement of the resolution, which may lead to errors if not sufficiently accurate at local installations of the software

The presentation by Dr. Alfano is reported in attachment A)



Tim Dyrby

The PVElab Pipeline program

Tim Dyrby presented a demo of the current status of PVELab, introducing the concept of a pipeline program. 

A preliminary draft of the main program and a detailed description of the current status of PVELab had been sent to the partners before the meeting.

The description is reported in the attached document (appendix B)

Because of the availability of a working version of the PVELab and of the PVEOut software modules on the portable PCs, Tim was able to manage the discussion on the integration problems with real-time testing.

A schedule for module integration in the Pipeline program was defined, taking into account a possible extension of the timeframe of the project. It is reflected in the new Deliverable and Milestone tables reported in this report.

It was decided, to ensure sufficient smoothness of the integration of the PVE correction module, that a software engineer from Naples should go to Copenhagen.

Judit Sovago

'PVE correction in receptor binding studies with PET'

Judit Sovago showed very preliminary results on PVE-correction of Dopamine transporter PET studies in normal aging and Huntington patients.

The analysis had been carried out using a mixed ROI template obtained by integrating the automated brain lobe definition with a manual editing of basal ganglia, structures of interest for these tracers.

As results were extremely noisy, it was discussed the best possible way to improve the signal-to-noise integrating also the wavelet processing previously presented by the KI.DCN group.

Also, problems related to the different features of 2D and 3D studies were discussed.

CNR group decided, to allow a complete analysis of these studies, to give high priority to the development of the 4D version of the software for dynamic scans, using as a template for the development the neuroreceptor PET studies from KI.DCN, to allow  this analysis to be run asap.

Laszlo Balkaj

C++ based API of PVEOut in Debrecen

The extension of PET simulator to a complex study simulator and the long running time of the simulation of the whole brain required the implementation of the PET simulator under C++, which was presented by Laszlo.

Also, it was discussed the need for the image processing based validation of the simulator and the PVE correction of a complex software development environment or an extensible graphical program too. It was decided to have developers in DPC to work out an extension of the VPP, which will be suitable for the above-mentioned aims.

This library should contain the following:

· data models and algorithms of the 2D simulation, reconstruction, noise-injection and corrections

· automated signal/noise ratio and spatial resolution calculation for the quality control of the simulated- and real PET images 

· image fusion based ROI/VOI delineation and calculation

· landmark based image registration algorithms for the correction of the automated image registration procedure

· warping library for the VPP, which makes the extension of the VPP possible for the developers at library or application level (i.e. this technique will help us to use the AIR tools from a VPP based application)  

Mario Quarantelli

New features in PVE module

Mario Quarantelli briefly presented the last modifications in the PVE module, and the final validation results, which had been obtained following extensive testing performed in collabotration between Naples, Caen, Copenhagen and Debrecen.

The validation phase had highlighted that a-priori information regarding CSF (in other words, the knowledge that no tracer is appreciable in the CSF during most PET or SPECT studies) could be used to improve the Matrix Inversion in the calculation of PVE-corrected ROI values according to Rousset.

This feature was implemented as an option in the PVE correction software.

Mario Quarantelli

Discussion on new PVEOut schedule

According to the original technical annex, during the first part of the project the software modules have been designed and produced so that each module can be used both separately (i.e. each module can be launched by command line) as well as handled from a common main program.

This last option was meant to provide a more user-friendly package, suitable for wider distribution that will allow a test of the software on various sets of data in different clinical/research sites within the project timeframe. 

During the second year of project, there has been a delay in obtaining the first prototype of the common handling program, a part of the PVEOut software responsibility of Partner N° 7 of the consortium (Rasna Imaging Systems).

In particular Partner 7 was supposed to provide a common Graphical User Interface (GUI) to allow an easy use of the modules developed by the other partners.

For the last part of the project, however, a GUI and a common main program are necessary, as the consortium will need to apply the software to larger data sets, making the use of separate modules time-consuming and prone to errors.

Furthermore, there is a need to distribute the software to external (i.e. not directly involved in PVEOut) research centres (a strategy also suggested also by the mid-term reviewer), to increase the initial core of users thus increasing the industrial interest of the PVEOut results.

These tasks are nearly impossible without the integration of all the PVEOut modules under a single "main" program.

As the expertise needed to perform the integration of modules is largely available within the PVEOut consortium, the partners agreed on the possibility to redistribute the tasks originally allocated to Partner 7 among the contractors who are able to achieve these results at the highest standard of quality.

In such a case the main program and GUI would be thus written using Matlab, as it is a programming tool widely diffused in the biomedical imaging environment and selected among the PVEOut official tools within Workpackage 1.

Consequently all partners agreed that there is a need to request in written Partner 7 (RASNA) to comply with their contractual obligations and, in case they did not, to terminate participation of RASNA according to Article 7.3b of the Annex II of the contract. 

A thorough analysis was carried out of the tasks that in such a case would need to be reallocated, to ensure the success of the project, and there was agreement on the need to request a one year extension to allow:

· to shift to December 2003 deliverable D7 (Final version of the software package) and corresponding milestone M4 (Final version of the software package available at participating Centres), due by December 2002 according to the original technical annex

These are the deliverable and milestone directly related to the task that has been delayed

Furthermore, the ensuing deliverables and milestone could be shifted as follows:

· December 2003: milestones M5 (Final version of the phantoms, available at participating Centres), M6 (Measures of the accuracy of the PVE correction), M7 PVE-correction methods submitted for publication), and M8 (phantom and validation results submitted for publication or start of phantom patenting), which were due by December 2002 according to the original technical annex

· August 2004: deliverables D9 (Results of clinical applications) and D10 (Consensus over suitable acquisition protocols), and corresponding milestones M9 (availability of clinical results) and M10 (Clinical results submitted for publication and end of the project), which were originally due by August 2003.

For the tasks which were overdue 25 person/months had originally allocated to Rasna according to the technical annex, which included:

· 12 person/months for design and writing of the main program (and corresponding manuals), in particular reguarding a suitable Graphical-User Interface (within Workpackage 2).

· 2 person/months to collaborate to installation and set-up of the software prototypes at participating Centres (within Workpackage 2)

· 1 person/months for collaboration to preliminary tests (within Workpackage 4)

· 8 person/months for modification of the main program (within Workpackage 4)

· 1 person/months for collaboration to final software and phantom validation (within Workpackage 4)

· 1 person/months for collaboration to final software installation and set-up at participating Centres (within Workpackage 4)

The tasks described above can be carried out as follows:

· CNR: Integration in the main program of the modules for multiparametric segmentation, PVE correction, ROI definition according to original Talairach approach (7 person months)

· UKENT: Integration in the main program of the module for monoparametric segmentation (2 person months)

· KI: preliminary tests of the complete program on neuroreceptor study data sets (1 person month)

· H:S: Writing of the main program including GUI, integration in the main program of the module for multiple algorithms for coregistration (MARS) (10 person months)

· INSERM: Preliminary tests of the complete program on FDG study data sets, and integration in the main program of the module ROI definition according to modified Talairach approach (4 person months)

· UDEB-PETC: integration in the main program of the PET simulator module (1 person month)

There was also consensus about the fact that no additional resources would have been needed as compared to the original project budget. 

These decisions, after discussion by phone and e-mail with the responsible persons, led to the the official request for an extension of the project.

Updated Deliverable and Milestone tables, according to proposed modifications, are reported in attachment C.

Appendix A  to the Canterbury Meeting report

Presentation “A new method for voxel-based PVE correction”

(Bruno Alfano)
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Appendix B to the Canterbury Meeting report

PVELab: the pipeline program

Appendix C  to the Canterbury Meeting report

Updated lists of deliverable and milestones

Deliverable

N°
Title
Delivery

Date
Nature
Dissemination

level
Dissemination

target

D1
Review of the segmentation literature
5
R
PU
Neuroscientists

D2
Review of the co-registration literature
5
R
PU
Neuroscientists

D3
Review of the atlas-based regional brain definition literature
5
R
PU
Neuroscientists

D4
Review of the PVE correction literature
5
R
PU
Neuroscientists,

NM physicians

D5
Prototype of the software package
17
P
CO
Consortium

D6
Physical phantom prototypes 
14
P
CO
Consortium

D7
Final version of the software package
40
P
CO
Consortium

D8
Final version of the phantom
48
P
CO
Consortium

D9
Results of clinical applications
48
R
PU
Neuroscientists

D10
Consensus over suitable acquisition protocols
48
R
PU
Neuroscientists

Milestone

N°
Title
Delivery

date
Participants
Description

M1
Set-up ready
Month 5
All
Hardware and software installed at all participating centres

M2
Software prototype
Month 17
1,2,3,4,6,7
Prototype of the software package available at participating centres

M3
Phantom prototype
Month 19
1
Phantom prototypes available at Centres where validation scans are performed

M4
Software
Month 40
1,2,3,4,6
Final version of the software package, available at participating Centres.

M5
Phantom
Month 40
1
Final version of the phantoms, available at participating Centres

M6
Validation
Month 40
1,2,3,4,5,6
Measures of the accuracy of the PVE correction

M7
PVE-correction results
Month 40
1,2,3,4,5,6
PVE-correction method(s) submitted for publication

M8
Phantom results
Month 40
1
phantom and validation results submitted for publication or start of phantom patenting

M9
Clinical results
Month 48
3,4,5,6
Clinical results available

M10
End of the project
Month 48
3,4,5,6
Clinical results submitted for publication and end of the project
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