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APPENDIX
Marco Salvatore (CNR)
Marco Salvatore, founder and former Director of the Centre for Nuclear Medicine of the National Council for Research, currently member of the Directive Committee of the CNR, greeted participants to the project.

Marco Salvatore emphasised the commitment of the Centre to the development of integrated imaging techniques. In this line PVEOut constitutes a blend of rigour and innovation in merging results different diagnostic imaging techniques to take fully advantage of the mutual information to extract accurate quantitative data, useful for patient management.

Bruno Alfano (CNR)

Bruno Alfano, Director of the Centre for Nuclear Medicine, presented the Italian National Council for Research, an Institution dependent on the Italian Ministry for University and Scientific and Technological Research, devoted to promote and perform basic and applied research for the advancement of science.

He described the research lines of the Centre focused on morphological and functional imaging, outlining the results obtained for the Brain Imaging regarding:

· Quantitative characterisation of brain tissues through post-processing of MRI data

· Characterization of CNS degenerative diseases such as MS and AD including automatic detection of white matter lesion in MS

· Quantitative analysis of neuronal loss and brain tissue volumetry in AD

· Simultaneous display of multimodality images
CNR is a  Government-run agency founded in 1923, with 334 research sites located on the national territory (Centres and Institutes).

Research activities cover almost all fields of science (physics, chemistry, medicine …..)

The Centre for Nuclear Medicine was conceived in 1989 by CNR to support PET research group coordinated by M. Salvatore since early 80’s, and is fully operational since January 1995.
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	The Centre for Nuclear Medicine is going to have 18 researchers in the permanent staff within 2001.

University “Federico II” researchers also carry out research protocols in the Centre. 


CNR-CMN Future structure

CNR plans to have before 2002 no more than 100 institutes with high productivity and adequate number of researchers

The CMN is merging with the Biocrystallography Centre of the CNR to form the “Istituto di Biostrutture e Bioimmagini” (more than 40 researchers).

CMN Research Activities are focused on morphological and functional imaging including:

· Brain Imaging:

· Nuclear Oncology

· Nuclear Cardiology

· Body Imaging

· Radiotherapy (starting 2001)

Scientific production relevant to PVEOut

· Alfano B, et al. Simultaneous Display of Multiple MR Parameters with Quantitative Magnetic Color Imaging. J Comput Assist Tomogr 1992; 16(4): 634-640

· Alfano B, et al. Multiparametric Display of Spin-Echo Data from MR Studies of Brain. J Magn Reson Imaging 1995; 5: 217-225

· Alfano B, et al. Unsupervised Automated Segmentation of the Normal Brain Using a Multispectral Relaxometric MR Approach. Magn Reson Med 1997; 37(1) :84-93

· Alfano B, et al. Reproducibility of Intracranial Volume Measurement by Unsupervised Multispectral Brain Segmentation. Magn Reson Med 1998, 39:497-499

· Quarantelli M, et al. Frequency Encoding for Simultaneous Display of Multimodality Images. J Nucl Med 1999; 40(3):442-447

· Brunetti A, et al. Measurement of Global Brain Atrophy in Alzheimer’s Disease with Unsupervised Segmentation of Spin-echo MRI Studies. J Magn Reson Imaging 2000, 11:260-266

· Alfano B, et al. Automated Segmentation and Measurement of Global White Matter Lesion Volume in Patients with Multiple Sclerosis. J Magn Reson Imaging, (in press)

CNR has patented a method to display with combined colour multiple quantitative images of tissue parameters obtained with nuclear magnetic resonance (QMCI - Quantitative Magnetic Color Imaging, U.S. patent number: 5.486.763, European patent n.: 0 603 323), published in 1995
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	QMCI method allows to calculate from standard conventional Spin-echo images R1, R2 and N(H) relaxation rate maps, which are in turn color-coded into the RGB components of a single image.

Alfano B, et al. Multiparametric Display of Spin-Echo Data from MR Studies of Brain. J Magn Reson Imaging 1995; 5: 217-225


Brain tissue segmentation

QMCI relaxation rate maps are in turn segmented, based on normal tissues known relaxation rates, into GM, WM and CSF, using a multiparametric approach

Alfano B, et al. Unsupervised Automated Segmentation of the Normal Brain Using a Multispectral Relaxometric MR Approach. Magn Reson Med 1997; 37(1) :84-93
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	· Grey matter (GM)

· White Matter (WM)

· Pallidus (Pl)

· Putamen (Pt)

· CSF

· Fat

· Muscle

Calculated data

· Brain = (GM+WM+Pl+Pt)

· Intracranial Volume (ICV) = Brain+CSF

· % tissue = tissue volume / ICV
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	Age related changes of grey matter (% G) and cerebro-spinal fluid (% CSF) have been thus assessed in a sample of 50 in normal subjects. 

Alfano B, et al. reproducibility of Intracranial Volume Measurement by Unsupervised Multispectral Brain Segmentation. Magn Reson Med 1998, 39:497-499


Comparison has also been done between normal brain tissue fractional volumes in normal volunteer and Alzheimer patients.
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	Age related changes of grey matter (% GM) and cerebro-spinal fluid (% CSF) in normal subjects (blue) vs AD patients (red)

Brunetti A, et al. Measurement of Global Brain Atrophy in Alzheimer’s Disease with Unsupervised Segmentation of Spin-echo MRI Studies. J Magn Reson Imaging 2000, 11:260-266
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	Changes of white matter (WMf) in normal subjects (empty) vs AD patients (solid)


Applications: MS patients
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	The segmentation method has been extended to include also abnormal white matter in Multiple Sclerosis patients.

Alfano B, et al. Automated Segmentation and Measurement of Global White Matter Lesion Volume in Patients with Multiple Sclerosis. J Magn Reson Imaging, (in press)
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Another line of research of the Centre regarded the development of novel method for the fusion of the results of different diagnostic imaging techniques with different resolutions (e.g. MRI and PET).

A method was published which takes advantage of the different frequencies in which information is contained.

Quarantelli M, et al. Frequency Encoding for Simultaneous Display of Multimodality Images.

 J Nucl Med 1999; 40(3):442-447
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Principal researchers involved in PVEOut at the Centre for Nuclear Medicine

· Mario Quarantelli MD

· Arturo Brunetti MD

· Andrea Soricelli MD

· Michele Larobina PhD

· Bruno Alfano PhD
Alan Colchester (UKC)
Alan Colchester introduced the activity of the UKC research group: synthetically resuming the main objective of their research, aiming to extract quantitative information from diagnostic images.

Research lines in the field of new technologies for analyzing images of the brain include application to Schizophrenia, MS, and CJD.
Part of their research is focusing on techniques for simultaneous display of images to synthesise information.

As introduction, he also described the previous successful IV Framework Programme research project  "BIOMORPH" (of which he was Coordinator).

As current research line he described:

· Preliminary results regarding algorithms for improving definition of structure boundaries during segmentation (Watershed algorithms) included in the “GradMag2”  Watershed Algorithm (unpublished) consisting in Boundaries  Derived from Watersheds in the Gradient Magnitude intensity images;

· Research in the field of MR imaging for CJD, a disease in which, in early phases, CT and SPECT are "normal" or show non-specific changes  (the research was part of a IV FP financed programme). Among the others, a report of the hyperintense Pulvinar sign ("Hockeystick sign" in Proton density images) in variant CJD, with diffusion of the abnormalities to BG and insula seen in FLAIR and diffusion-weighted images was discussed.

· Co-registration, including application to elastic deformation of the faces of the same post-mortem autopsy slices to improve reconstruction of 3D volumes.

Lars Farde (KI)

Lars Farde presented D2 receptor studies with Raclopride, specifically suitable for striatal receptors, although cortical and subcortical regions may have an interest in relationship to specific clinical abnormalities.

Logan approach to binding potential was mainly used by their group, which is fast although it underestimates. Consequently, new approaches are sought at Karolinska.

High binding potential variability in normals may be partially explained by partial volume, hence a major interest was developed toward techniques for partial volume effect correction.

Serotonine receptors are studied in the cortex (post-synaptic) and in basal ganglia (pre-synaptic) and in the raphe medianus, where PVE are dramatic.

Also comment was made on the possibility that PVE explain the very large variability (up to 4 folds) in binding potential between normal subjects in the cortex.

Olaf Paulson (H:S)

Olaf Paulson has introduced his Institution, the Copenhagen Hospital Corporation, which includes Rigshospitalet (where the PET facility is located) and Hvidovre Hospital (where MRI facility is located). Research interests of his group include SPECTstudies, particularly dopamine and serotonine receptors, MR diffusion imaging, assessment of brain atrophy in different pathologies.

Jean-Claude Baron (Inserm)

Jean-Claude Baron presented the Caen (France) group participating in PVEOut, belonging to the INSERM (Unit 320) Neuroscience Research Group, collaborating with the University Hospital (Dept of Neurology) and CYCERON Center, equipped with a PET scanner Siemens HR +, operational since 1997, and a 1.5T GE signa Echospeed MRI.

Main participants of the unit in the PVEOut project will be:

· J.C. Baron, M.D. : neurologist, leader

· V. de la Sayette : neurologist 

· B. Desgranges and F. Eustache: neuropsychologists

· B. Landeau : computer scientist

· P. Clochon : network master

· V. Beaudouin (Cyceron): PET camera technician

Furthermore, Inserm is seeking to hire a computer scientist based on EC funding.

Main research themes of this group include:

· Pathophysiology of aging and Alzheimer's disease (man, baboon): 

· Mapping with PET the brain structures that cause the neuropsychological deficits

· Mild cognitive impairment : imaging, neuropsychology and outcome

· Executive dysfunction and dementia in Parkinson's disease

· Mechanisms of recovery from stroke

Main interest in the PVEOut project is to implement brain atrophy correction in neurodegenerative disorders

Among their studies, available for analysis in the project will be a database of PET FDG studies including 15NV, 24 probable AD, 16 MCI, 10 demented PD, all with MPRAGE MRI, currently co-registered and analysed using SPM, which remains the major tool of analysis at the moment.

For AD, PD and NV, 15O-H20 PET studies and corresponding MPRAGE MRI are also available

Preliminary results presented include the application of the PVE correction technique published by Ibanez et al. to frontal dementia.

A strong point raised by JC Baron concerns what follows after the PVE correction. In other words, assuming that PVE correction is accurate how should we handle corrected images and data?

It is proposed that Inserm specifically follows the review of the PVE correction techniques (supervised by CNR) to assess this point throughout the process. 

Another point, is that the intensity cutoff in segmentation of monoparametric images is a critical point in determining the PVE correction results, and this should be assessed in the project.

Slides presented include:

1) an example of a patient with severe cortical atrophy at FDG-PET and the problems this atrophy engendered in the voxel-based analysis of the comparison to age-matched controls (with SPM)

2) an account of the article of Ibanez et al about atrophy correction published in Neurology 1997, with the problems of interpretation of the findings

3) our preliminary experience with an home-made software for atrophy correction using the probabilistic segmentation algorithm of SPM99 and applied on FDG scans of one control and one Alzheimer's case, with the problems encountered in defining what's the right threshold for binarization of the probabilistic segmentation maps, and with the validation of the results, which is entirely based on visual inspection of the corrected FDG images.

JC Baron emphasised that what needs to be discussed first is what exactly we aim at in terms of 'atrophy correction', and what is the 'good' (validated) segmentation procedure to do this 3D correction well.

Lajos Tron (DPC)

Lajos Tron presented the Debrecen PET Centre, which is equipped with a 4096 GE PET Scanner and a MCG20 Cyclotron.

Analysis tools used at the PET centre include Linux and IRIX based workstations with MNI software, Woods co-registration algorithm, Analyze, and the SPM99/Matlab suite

Programming tools used include C++, PERL and Matlab

Among the research related to PVEOut, their group has developed a PET simulator to check for images distorsion.

In 1999 their group has performed 978 FDG studies, 136 with 11C-Methyionine and  46 studies with 15O-Buthanol.

Lapo Bertini (RASNA)

RASNA is a high-tech, small-sized firm founded in 1997, an MBO operation from Intech. RASNA key persons have more than seventy cumulative years of experience in  imaging, ICT, and digital signal processing.

RASNA product in medical imaging is “Perceptive”, a medical image management and teleradiology solution, presented in 1998 at the congress of the Radiological Society of North America (RSNA) meeting in Chicago, and chosen as the conference-wide DICOM image server at the ECR ‘99 in Vienna.

In 1999 RASNA joined the IHE initiative and participates to Year-1 IHE demonstration at RSNA ‘99 in Chicago, and subsequently to the IHE demonstration at HIMSS 2000 in Dallas, joining the Year-2 IHE initiative.

Perceptive is aimed to increase and support productivity in radiology, and is currently marketed through OEMs in several countries.

Perceptive portfolio includes:

· Perceptive Archive for IRIX and LINUX, a DICOM image-server with IHE compliant interfaces (DICOM <-> HL7).

· Perceptive Review for IRIX and Windows-NT

· Perceptive Review Lite for IRIX and Windows98/NT, which is also under re-branding by Esaote  (I) and AMIS (CZ)

· Perceptive T-Rad for IRIX and WindowsNT (mainly devoted to rural teleradiology and to emerging markets).

Current installation sites of Perceptive include 6 italian Hospitals, the Central Manchester Healthcare Trust and the Manchester Visualisation Center (UK), and the Obstetric/Gyn. Hospital – Children Hospital, Masarik University of Brno (CZ).

Relationship with  the FDA is maintained by Intech America Corp., a New-York based subsidiary. RASNA is in charge, at no extra cost for the EC, of the industrial exploitation of the product.

Brunella Castelli (CNR) 

Management and Administrative Aspects of a Quality of Life Project in the V° Framework Programme

The presentation of Brunella Castelli (CNR International Cooperation Office) focused on administrative duties of partners with respect to the project, as well as on the administrative duties of the coordinator and the EC.

After the signature of the contract each contractor:

shall promptly notify the EC, through the co-ordinator, in writing (art. 2.2 Annex II)

· the scientist in direct charge of the work

· transfers in the budget laid out in the table of the estimated eligible costs between them and/or categories (see art 2.2f and 22.5 Annex II)

· of any event liable to substantially affect the project, any change of control with regard to them and any circumstance affecting the conditions of participation 
(art. 2.2c Annex II)

shall notify the co-ordinator, by mail or hand regarding:

· all details concerning the current account (as specific as possible) 

· on an official paper of the Institution

· signed by the authorised representative of the Institution

Reports which must be submitted to the EC for approval (art. 4.1 Annex II) include:

· Periodic reports (containing a description of the progress of the work, resources employed, departures from the work schedule, results)

· Supplementary reports (containing information required by Annex 1)

· Final report (covering all work, objectives, results)

· Technological implementation plan (art. 16.1 not later than 2 months after the end of duration of the project) 

Separate reports for publication are not required if the full reports may be published

In order to verify the correct carrying out of the project activity, each participant must submit, through the co-ordinator:

· the progress reports

· the final reports

· the cost statements 

These reports will be verified by the EC project officer also on the basis of the evaluation criteria used in proposal selection phase, in order to ascertain if the project complies with basically the same conditions required by the EC to access to the community contribution 

Evaluation criteria include the following:

· Scientific/Technological quality and innovation quality of the research

· Adequacy of the chosen approach, methodology and work plan innovation and progress beyond the state of the art

· Resources, partnership and management quality of the management and project approach quality of the partnership and involvement of users appropriateness of the resources

· Community added value

· Critical mass

· Evolution of EU policies, problems connected with standardisation

· Complementary expertise and resources

Economic development and S&T prospects

· growth

· competitiveness

· development of applications and markets


Contribution to Community social objectives

· employment prospects 

· health and safety

· quality of life

· environment

Another fundamental contractual requirement for all contractors is the technology implementation plan (TIP, a project deliverable to submit to the EC, art. 4 Annex II).
TIP must be submitted within 2 months from the end of the contract (often is requested a draft, to be regularly updated), must be approved by the EC (within 2 months of its receipt, art.16.2 Ann. II), its duration is decided by the contractors, who must inform the EC of its correct carrying out.

The compliance with the schedule is subject to the EC verification 

Note also that even the withdrawing partner is obliged to the TIP submission  (art. 7.7 Annex II) 


According to art. 2.1-2.2, 16 e 17, Ann. II, TIP shall contain:

· a summary of the project, suitable for publication, provided by the co-ordinator

· a description of the activity, of the results and the names of the contractors owning them, 

· any other data necessary to ascertain extent of the European added-value 

· a forecast of the intentions of each contractor, individually,

· a description of protection measures, or planned and steps taken (including an indicative timetable and an outline of the contemplated resources)

· possible differences compared with the dissemination and use plan (proposal)

The EC shall keep confidential any data, knowledge and document expressly communicated to it as confidential (art. 17.3 Annex II) 

other deliverables related to the administrative handling of the project, needed to request the EC contribution are:

cost statements (art. 4.2 Annex II) of the expenses incurred in that period (both in national currency and EUROs, see form E1, Annex II )

integrated cost statement (within 2 months of the end of the period covered by the report, art 4.3 Ann. II)

the other project deliverables (within the time limits set out in Annex 1, art. 4.3 Annex II)

It must be noted that 15% of the total contribution paid only after the final report approval 
(art.3.3 EC contract)

Regarding costs subdivision, it is noteworth to remember that direct cost include (Ann. II, art. 23) personnel

Indirect costs include (Ann.ll, art. 24):

· travel and subsistence

· equipment

· consumables, computing

· subcontracting 

· protection of knowledge (which is strictly not recoverable)

· other specific costs: prototypes, costs of using large testing simulators, etc. provided prior written approval of the Commission (art. 23.8) has been obtained

· overheads 

Under the ADDITIONAL COSTS accounting system, applicable only for contractors unable to record expenses through an analytic accounting system, only some costs are allowable:

EC reimburses (100%) only expenses directly originated by the project (consumables, equipment's, travels, third party assistance, a flat-rate percentage as overheads and labour costs referred only to personnel hired under temporary employment contracts which become an additional cost of the project) 

indirect costs reimbursed as a flat-rate amount (20%) of the direct costs (excluding subcontracting, Ann. II art. 24.2)

Under the full costs/ full cost flat-rate basis, all costs arisen from the project are allowable (labour costs - also permanent staff, overheads, consumables, travels, third party assistance, equipment), and the EC reimburses only a fixed % of each expense.

Indirect costs are reimbursed:

· FC: on the basis of the actual costs (Ann. II art. 24.1a)

· FF: on a flat-rate basis up to a maximum of 80% of the eligible personnel costs (Ann. II art. 24.1b)

For FC and FF is necessary an analytic accounting system. Contractors must be able to provide analysis of labour costs, equipment and computing expenses, etc.

Labour costs can be calculated:

· for FC & FF cost, as an average and actual employment costs per hour for any staff category permanent staff and temporary contracts (art.23.1b, Ann. II)

· for AC costs, actual employment costs per hour only of temporary contracts (art.23.1b, c, Ann. II)

It is necessary to keep daily time records certified by an authorised person (art. 23.1a, Ann. II)

For travels within the EU, gross expenses related to daily allowance, ticket, hotel, restaurant, etc. can be charged in accordance with the internal rules of the relevant contractor

for travels outside the EU, prior written approval of the Commission is needed. The prior approval, however, is not necessary if some of the project partners are established outside EU

For reimbursement of subcontracting:

· above 20% of the contractor’s contribution or EURO 100.000, prior EC approval is required (art 5.1a, Ann. II)

· a copy of the invoice, certified by the contractor concerned, must be attached to the corresponding cost statement (art. 23.3, Ann. II)

· subcontractors must not submit cost statements
Equipment shall be purchased or leased (leasing costs must not exceed purchase prices) only for the project purposes (by way of an exception, within the 6 months preceeding the commencement date, art. 23.2 Annex II) 

The reimbursable amount is calculated with respect 

· to the cost of equipment (without VAT)

· to the depreciation period (normally 60 months, or  36 months for data processing equipment not exceeding ECU 25,000) 

· to the period during which the equipment is used in the project 

· to the percentage of usage for the project (is it used also in other projects?)

For example, a workstation used in the last two years of a project, used only half of the time for the project, and costing 15.000 Euros+VAT, should be charged for (2/3*.5*15.000=3.500 Euros)

consumables, eligible without VAT, include any item, including software licences, which is not subject to inventory keeping (art. 23.5, Ann. II).

computing expenses are to be documented

invoices of the above must be kept 

Overheads cover administration, support personnel, office supplies, infrastructures, utilities and services, etc., and are calculated in accordance with the contractors’ internal rules:
· for additional costs: a flat rate up to 20% of the total allowable cost (except subcontracting)

· for full costs: on the basis of the actual costs (Ann. II art. 24.1a)

· for full cost flat-rate: on a flat-rate basis up to a maximum of 80% of the eligible personnel costs (Ann. II art. 24.1b)

Cost statements must be prepared by contractors and assistant contractors and are calculated both in national currencies and in EUROs.

· Cost statements are submitted according to a specific model format E1 and relative to a definite period, must be signed by the persons in charge of the scientific activities and of the administrative procedures.

· Please note that expense records and documents must not be annexed (but the subcontracts - they have to be kept for 5 years after the end of the contract)

Please note that if you pay VAT no reimbursement is provided (art. 22.3 Annex II).

EC can withhold a share of the due contribution, in case of failure to submit, within the time-limits (art. 4.4 Annex II) any of the following:

· a cost statement/the cost statement for the final period

· a periodic scientific report/the final report 

· a technological implementation plan

· any project deliverables

If the project activities have not started within 3 months from the advance payment (art.3.1 Annex II) interests must be paid to the EC.

If research activities are delayed: immediately to notify the Commission, through the co-ordinator, if any of the following occur:

· the licences necessary for the project have not been obtained

· there are special circumstances (also of force-majeure) which prejudice research activities 

· partners intend to request a duration extension (at least two months before the end of research activities)

A Financial audit (art. 26 Annex II) can take place  up to five years after each payment.

The Commission shall have complete on-site access to personnel engaged in the project, to documents and equipment

Documentary evidence should be submitted to the EC by the Contractor, when necessary 

Technical verification of the project (art. 27 Annex II) can take place up to the completion date of the project to verify that it is being carried out in accordance to the conditions indicated by the contractor 

A technological audit (art. 28 Annex II) can take place after the approval of the technological implementation plan and up to one year after the expiry of the time limits laid down in it, to check whether contractors are fulfilling the intentions referred in the technological implementation plan 

Regarding confidentiality obligations, the contracting parties undertake to keep confidential any data, knowledge, documents and pre-existing know-how communicated to them as confidential, the disclosure of which may be prejudicial to one of the other parties, unless (art. 19 Annex II)

· they become publicly available through work or actions lawfully performed outside this contract and not based on activities under it

· they have been communicated without any confidentiality restrictions

Note also that publications or reports (also on the occasion of conferences and seminars) shall contain the name of the participants, the EC support and the specific RTD programme (art. 18.3 Ann. II)

The consortium agreement can be defined to assess, among other project-related issues, the following:

· a better settlement of coordinator’s tasks

· setting up a Project Committee

· definition of the relations between contractors and assistant contractors

· contribution breakdown, constraints on financial claims, indemnification among partners in case of delay on submission of scientific and financial reports, etc.

· definition of the pre-existing know-how

· joint and single ownership of the results

· exploitation plan

· confidentiality

· availability of background information for the work under the project and on the use of the foreground information 

Such an agreement cannot conflict with or supersede the EC’s contract provisions

A typical scheme of Consortium agreement should include the following:

	· Preamble

· Subject of the Contract

· Technical Provisions 

· Technical contribution of each party

· Technical resources made available

· Production schedule for efforts

· Maximum Efforts

· Modification procedure, etc.

· Commercial provisions
	· Confidentiality

· Ownership of results

· Legal protection of results

· Use and dissemination, sublicences, 

· Commercial Obligations, etc.

· Organisational provisions 

· Financial provisions

· Legal provisions




Consortium agreement is limited by:

· RTD Contract

· Competition Law

· Other legal limits
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Access rights limited to knowledge generated under the project concerned

1) Contractors and Assistant Contractors unable to exploit their own knowledge might

grant access rights at reasonable financial or similar conditions, instead of royalty-free.

(2) More favourable conditions when beneficiary requests access from its principal

contractor or the other assistant contractors of the latter.
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Mario Quarantelli (CNR)
Mario Quarantelli introduced an overview of the PVEOut project, summarizing the structure with an emphasis on deadlines and milestones.

The need to properly synchronize the activities of the first phase of the project was stressed, in order to make sure that all deliverables expected to be ready at the end of WP 1 are available timely.

In particular, it was proposed to define, according to specific expertise, a co-ordinator for each of the reviews of the state of the art (deliverables 1-4) to be delivered by the end of January.

In case of complementarity of expertise for a specific review process, a co-responsible group could be defined.

By general consensus the responsibilities were defined at the end of the meeting, and are reported in the DISCUSSION OVER Task 1A of WP1 (REVIEW OF THE STATE OF THE ART) section.



Gitte Moos Knudsen (H:S)
Gitte Moos Knudsen presentation focused mainly on examples of how partial volume corrections (PVC) were planned to be incorporated in ongoing research protocols.

In particular, for the Neurobiology Research Unit in Copenhagen (NRU), PVC will be done on SPECT and PET neuroreceptor images. By means of a basal ganglia phantom, it was demonstrated for the SPECT dopamine transporter ligand 123I-PE2I how partial volume effects have a major impact not only on the scaling of the brain time activity curves but also lead to a shift in the configuration of these curves. This has major influence on the quantification of the binding potential.

Secondly, images of the 5-HT2A receptor ligand 18F-altanserin were shown for normal young and aged subjects as well as Alzheimer subjects. It was discussed whether PVC corrections were justified in case of brain atrophy.

It was felt by some that PVC in case of brain atrophy may lead to an overcorrection of the true number of receptors. Future research within this project must address this problem.

Lars Hanson(H:S)
Lars Hanson addressed 3D MR-sequence design considerations (how to choose sequence parameters

for good coverage, minimal acquisition time and good contrast). The MPRAGE sequence was used as an example.

Many papers in literature include brain MRI segmentation and MRI/NM co-registration steps. Sequences are selected according to their capability to provide, in a reasonable time, full brain coverage, high spatial resolution and possibly isotropic voxels (i.e. cubic).

In sequence implementation a major choice is done between 2D multi-slice versus 3D sequences:

2D advantages include good contrast (mainly determined by long repetition time TR), and high in-plane resolution. 2D disadvantages include higher slice thickness (typically >5 mm) and sequence duration (very time consuming when acquiring many slices).

3D characteristics include worse contrast (although T1 is satisfactory for many applications, with appropriate magnetisation preparation using preliminary inversion pulse), the possibility to obtain isotropic voxels, and efficient use of time, even for many slices.

The most diffuse 3D sequences used for segmentation/co-registration purposes are probably the MPRAGE (Magnetization Prepared Rapid Acquisition Gradient Echo), described in Brant-Zawadzki M;Radiology 1992 Mar;182(3):769-75.

MPRAGE is a relatively fast T1-weighted 3D-sequence, which obtain a reasonable GM/WM contrast using a magnetisation preparation inversion pulse followed by a fast 3D gradient-echo spoiled seqeunce, using low angles to keep sufficient signal (3D-FLASH).

Problems and shortcomings of MPRAGE include: B1 inhomogeneity, and consequently signal variation mainly decreasing from head to feet.

The results are quite dependent on subject, coil, sequence.

To reduce as much as possible seqeunce duration, as few phase encodes as possible must be used.

Since aliasing occurs only in phase encoding directions, and phase encodings determine sequence duration, to minimize it smallest head dimension must define phase encoding direction (ear to ear for outer loop).

It is mandatory to choose readout direction from head to feet, to avoid aliasing and slab selection.

A trade-off between resolution (high resolution requires many phase encodings) and sequence duration must be achieved, considering also PSF (for resolution) and motion artefacts (expect increasing patient motion after 10 minutes), trying also to choose near-isotropic voxels.

With MPRAGE, 10 minutes are required for microliter voxels.

Finally, appropriate flip angle and timings must be defined, according to the operating main magnetic field, for a good GM/WM contrast (e.g., at 1.5T, flip=8 degress, TI / TE / TR / TD = 100 / 4.4 / 11.4 / 1000 ms).

Peter Willendrup (H:S)
Peter Willendrup presented examples of segmentation techniques used at the NRU to process MPRAGE brain studies, including techniques for automated elimination of extra-cranial tissues.

MPRAGE sequences appear to be the most used for brain volumetry and co-registration to functional Nuclear Medicine studies.

Factors potentially affecting accuracy and reproducibility of segmentation results were also discussed.

Also image intensity inhomogeneities, due to over- and underflipping, need correction to increase  consistency of the GM/WM cutoff throughout the field of view. These inhomogeneities, however, have variable impact being more intense when using the old generation transmit-receive head coils, while have less impact when using receive-only coils.
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Claus Svarer (H:S)

Partial volume correction techniques

Claus Svarer presented the application of PVE correction techniques carried out at the Neurobiology Research Unit (NRU) of the Rigshospitalet in Copenhagen, including computer simulations of PET process for testing of PVE correction on geometrical and anthropomorphic computer-simulated phantoms.

Also preliminary results of the application of a PVE correction technique on human SPECT studies have been presented.

PVE correction was approached according to modelling principles originally described by Carolyn Meltzer.

This method is based on the assumption that 
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, where X...  is the segmented MR image, h is the PSF function for SPECT/PET image, and Iobs is the observed SPECT/PET image.

Under homogenity assumption for gray, white, csf within an ROI, 
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The mean concentration for gray matter can thus be calculated according to the following equation:
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The method was applied to simulated PET data (both of a geometric Shepp-Logan phantom and of a human brain) to estimate its inaccuracy under controlled conditions. A simulated PET image was obtained from a high resolution MR image (0.977x1.5x0.977 mm) segmented into CSF, GM, and WM.

PET image (2.1x2.1x4.25mm) generation process was simulated by filtering segmented MR image with Gaussian filter (6x6x8 mm) and sub-sampling the resulting image

Two regions of interest were drawn (in Cerebellum and Frontal Cortex).

PVE correction was applied as described above.

Result of PVE correction were as follows:

After correction
Before correction
Correct value

Background: 
4.42e-4 
0

0

CSF: 
4.42e-4 
0.0328

0

white matter: 
0.987 
1.93

1

gray matter: 
4.05 
2.57

4

Cerebellum ROI: 
4.96 
3.19

5

Frontal Cortex ROI: 
4.86 
3.59

4.9

The method was also preliminarly applied to a PET study to verify the effect of this method of partial volume correction to Altanserin brain PET.

PET image (2x2x4.25mm) (Altanserin radio ligand) was used, in conjunction to the corresponding high resolution MR image (1x0.977x0.977 mm), segmented into CSF, GM, and WM.

MR and PET image were aligned using a semi-automatic method (manual definition of points recognizable in PET and MR, calculation of 6 parameter transformation matrix, and translation/ rotation of PET image).

Result of PVE correction were as follows:


After correction
Before correction

Background: 
4.35 
0


CSF: 
4.35 
1.63


white matter: 
20.97 
28.07


gray matter: 
46.86
30.36
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Furthermore, an analysis of the PVE correction error as a function of the PET scanner resolution was performed.
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It was concluded that:

· The MR approach gives significant improvement of ROI means on simulated data

· The method implies the same improvement for real data

Problems that should be taken into consideration are:

· Estimation of PSF for PET image

· It is essential to have a good performing segmentation algorithm

· Alignment of segmented MR and PET image
Mention was made also of two recent articles regarding a novel approach to PVE correction in dynamic nuclear Medicine brain studies, which is not based on correlative structural-functional imaging.

· Iida H, et al. Quantitation of regional cerebral blood flow corrected for partial volume effect using O-15 water and PET: I. Theory, error analysis, and stereologic comparison. J Cereb Blood Flow Metab 2000; 20:1237-51

· Law I, et al. Quantitation of regional cerebral blood flow corrected for partial volume effect using O-15 water and PET: II. Normal values and gray matter blood flow response to visual activation. J Cereb Blood Flow Metab 2000; 20:1252-63

Finally, a description of the resources available at centres participating to PVEOut in Copenhagen was provided :

Rigshospitalet:

SPECT scanner (Medimatic) 27 slices, 6.5 mm between slices (resolution 12x12x15 mm)

PET scanners: GE Advance 3D scanner 35 slices  (2x2x4.25 mm voxels), resolution (5x5x6.5 mm)

GE 4096+ 2D scanner 15 slice (2x2x6.5 mm voxels), resolution (7x7x9 mm)

Hvidovre Hospital:

MR scanners: Siemens Vision 1.5T (EPI capabilities), Siemens Impact 1.0T

Computers:

HP9000, running HP-UX 10.20 with C compiler, IDL and Matlab

PC, running Linux RedHat 6.2, with C compiler and Matlab

Analysis software: Most analysis software written in Matlab (in-house)

Dr.View for visualization, SPM functional analysis, AIR alignment, BET/BSE stripping
· Meltzer CC, Smith G, Price JC et al. Reduced binding of [18F]altanserin to serotonin type 2A receptors in aging: persistence of effect after partial volume correction. Brain Res 1998; 813(1):167-71.

· Meltzer CC, Zubieta JK, Links JM, Brakeman P, Stumpf MJ, Frost JJ. MR-based correction of brain PET measurements for heterogeneous gray matter radioactivity distribution. J Cereb Blood Flow Metab 1996; 16(4):650-8.

· Muller Gartner HW, Links JM, Prince JL et al. Measurement of radiotracer concentration in brain gray matter using positron emission tomography: MRI-based correction for partial volume effects. J Cereb Blood Flow Metab 1992; 12(4):571-83. 

· Strul D, Bendriem B. Robustness of anatomically guided pixel-by-pixel algorithms for partial volume effect correction in positron emission tomography. J Cereb Blood Flow Metab 1999; 19(5):547-59.

Auro Pampaloni (RASNA)
Points related to the selection of the development platform, in relation to the final industrial platform were assessed by Auro Pampaloni.

Needs of the project faced during task 1Bare:

· To define the development workstation configuration

· To define optional software to be purchased

· To install selected workstation and software at the participating sites

· To check and, if needed, to install DICOM interfaces on scanners at partecipating sites

· To establish a common protocol for data/image exchange among sites on the Internet

Regarding DICOM capabilities, the Development WS will need to have Storage SCP, Query/Retrieve SCU, while Storage SCU and Query/Retrieve SCP, plus Part X/XI Support (DICOMDIR) might be an interesting option, as well as FSR (Reader) and FSC (Creator)

In this view it was reminded that DICOM implementation is mandatory within the project.

Storage SCU will be employed to forward data PVEout data to other servers or workstations

Query/Retrieve SCP can be employed as alternative method of data transfer 

An option to the DICOM needs might be to split the DICOM Server on a dedicated fast departmental Server and to leave the workstation only as a dedicated Client.

Target development platform will be "Perceptive Review "for WindowsNT, featuring Full DICOM support, including Storage SCP/SCU, Query and Retrieve SCU, plus complete support of Part X/XI (DICOMDIR), presentation State, Structured Reporting, Display Consistency support.

Perceptive Review runs on a SGI (former Silicon Graphics) WindowsNT-based graphics workstation, which provides world-wide 8hx5d technical support at a remarkable low-price, starting out at €14,600 (undiscounted price).

Rasna has the responsability and the commitment, without any additional EU contribution, to realize the industrial implementation of the software. Hence the use of the same platform during the development phase is requested, because the final product, the prototype and the development results can be carried on in better cooperation between all partners, resulting in less time and fewer costs to achieve the same results.

Details of the perceptive review are the following:

· Based on a SGI Visual Workstation

· 1 or 2, Pentium III at 733 MHz

· 512 MB RAM

· SCSI 3 controller and hard-disks

· Analog Monitor 

· Optional Digital Color Flat Panel with feedback sensor

· Microsoft WindowsNT 4 (SGI version)

WindowsNT is a high availability platform 

Benefits for the project include:

· Easyness of use

· Less cost of the tools

· Alignment with the actual trend of diagnostic workstations

The elective development tool is Visual C++ for Microsoft

The following Fortran compilers can be used with MFC Visual C++

· Visual Fortran 6.1 (Fortran 90) by Compaq

· Fortran 4.5 (Fortran 90) by Intel

· Lahey Fortran PRO v. 5.5 (Fortran 95)

· Absoft Pro Fortran 6.2 (Fortran 90)

Version MP comes with an auto-parallelizing preprocessor capable of automatically restructuring your code for execution on dual processor systems

Prices range from $350 to $700 (academic discount programs)

Perceptive Review is composed by:

· A DICOM Server platform and OS independent;

· A Data-Base Server (Informix Universal Server) with API, platform and OS independent;

· A Graphic middleware (OpenGL), platform and OS independent

· A GUI, MFC compliant

Finally it was remarked the importance to acquire all data from the partners using the questionnaire which had been sent via e-mail prior to the meeting, which includes a survey of the Diagnostic Modalities, networks and a questionnaire about specific needs of each site.

Data about available Diagnostic Modalities are needed including Model, Vendor, Software version, availability of native DICOM compliance, as well as DICOM consolle, PACS, network

Data regarding present situation and the near future (6mo to 2yrs) have been requested.

DISCUSSION OVER THE DEVELOPMENT WS

Following RASNA presentation, a large discussion over the HW platform selection criteria for the Development Workstation (hereinafter DWS) has taken place.

Alan Colchester: has pointed out that Windows NT, although a largely diffused OS, is by far the least diffused among participating scientific partners as development environment. On the other hand, software developed under programming languages or image analysis development toolkits (e.g. Matlab) available for different OS's, will guarantee sufficient trans-OS portability.

Also, the choice of a high level WS with crash proof architecture might add unnecessary costs to the project, since these features are not needed for a DWS that will only work on material used for research purposes, and will not imply its clinical use.

Mario Quarantelli, on this topic, reinforced the concept that no clinical use of the PVEOut software is endorsed within the present project.
Lapo Bertini stated that RASNA is converting some applications to Linux, however presently their visualisation SW works under Windows. The use of same HW/SW set-up would guarantee the industrial implementation of the product.

Regarding the HW, SGI provides a largely more reliable product, which would save time for the participants in terms of set-up of the WS (which would be guaranteed by the industrial partner) and, again, would guarantee the industrial implementation.

Furthermore, if some tasks to be preliminarly developed and tested on the DWS, or interfacement to other software during the development phase, should require Linux, the proposed WS is also available in dual-boot (Windows/linux), which may represent an option quoted separately.

Regarding reliability of the DWS, Las Hanson remarked that Linux WS are already available at participating centres and do not seem to present instability problems, while a fully fault-tolerant architecture may represent an extra cost justified only in clinical routine, which is not the case in this project.

All participating scientific partners stated that, although it is clear that the final product must be DICOM-compliant (and compliance must be tested sometime within the project), it does not seem cost-effective to provide DICOM SCP to Centres who do not have DICOM scanners, since the equipment of the DWS with DICOM SCP capabilities and with an integrated database would not represent a must within this project.

Furthermore, Arturo Brunetti asked to consider the possibility not to have exactly the same DWS at all centres, who; probably will be working on different aspects of the project, since he does not see a specific need for a common WS and thinks that the proposed HW/SW solution is costly.

Alan Colchester asked to see at least a demo of RASNA SW, considered its cost, before considering it as a potential tool as DWS, beside a final industrial platform.

Claus Svarer asked if the proposed SW has also image processing tools (fusion, co-registration...), which would constitute a background which could allow its use also as a development environment, since from the description it seemd to be more a data-base / visualisation tool.

Bruno Alfano remarked the differences to be taken into account between DWS and Industrial platform.

Alan Colchester asked RASNA to define minimum acceptance requirements for SW modules (specifically programming languages).

Mario Quarantelli, proposed to continue via e-mail the discussion in the following days, in order to reach a final decision  within three weeks.

The following e-mails, along with the final decision reguarding the DWS are reported in the 
" 

APPENDIX
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DISCUSSION OVER Task 1A of WP1 (REVIEW OF THE STATE OF THE ART):

Regarding specific deliverables of the task 1A of WP1, which will be concluded by the end of January 2001, deadline and responsible partner for the 4 review processes have been defined as follows according to specific expertises:


Responsible
Co-responsible


Partner
Partner

Segmentation techniques
UKC
CNR

Co-registration techniques
H:S

Digital brain Atlases
KI
DPC

PVE correction
CNR
Inserm

CNR was also requested, in view of the specific bibliographic contribution to segmentation methods, to collaborate to the segmentation techniques review.

DPC will be co-responsible partner for the Digital Brain Atlases review, given the specific expertise developed in the integration of these tools into clinical routine

Inserm was asked to be co-responsible partner for the PVE correction technique review, with the specific role to address from an independent point of view if and how specific techniques answer specific issues of image analysis in Nulear Medicine.

It was decided that a preliminary draft of these reviews must be delivered by responsible partners before the end of December 2000 for common discussion, before their final versions are released.

APPENDIX

Discussion over definition of the Development WS minimum requirements.

E-mail from Bruno Alfano to PVEOut mailing list, dated 20/10/00

Dear partners,

thanks again for your fruitful participation at the meeting in Naples.

We are writing the report of the meeting which will be sent to you as soon as possible. For those of you who have not yet sent a copy of their slides, please send it at your earliest convenience so that we can complete the paperwork.

The unsolved issue remains the HW/SW configuration of the development WS (hereinafter DWS), which has been assessed at the meeting by the industrial partner, finding many different positions.

In order to reach within the next few days a final decision, please, send to the project mailing list your reply, clearly indicating your choices and observations. I kindly recommend  to be concise and schematic.

A preliminary consideration is about the DICOM use.

As written in the Project, the DWS must have a DICOM Importer (Storage Class Provider, allowing you to push DICOM data directly from DICOM scanners), while the image format of data received from non DICOM scanner need a DICOM format converter that should be developed or bought by third parties.

Four points came out at the meeting:

1. Do we need, on the DWS complete DICOM capabilities (get, move, print...), a professional database, and a "state of the art" DICOM viewer ?

2. Regarding programming languages suitable for the project, some modules (e.g. co-registration) require  complex 3D data handling and interactive display that we could realise with Matlab or other 4th generation languages.

Do you think it is feasible for the scientific partners to produce a Fortran, C, or C++ final version of these modules ?

3. Which operating system is the most practical for the project ? 

4. Which hardware is the most practical for the project ?

ADDITIONAL INFORMATION TO MAKE OUR DECISION

Regarding points 1 and 3:

Commercial DICOM importers for Windows are available from many software houses at a price starting from 1000 Euro approximately.

On the other hand, we have not been able to find commercial DICOM importers for Linux (any news regarding this item are more then welcome), and RASNA communicated to us that is available to sell to the partners its Linux DICOM suite (only the SW, licensed for SGI HW which can be bought separately by the partners).

I clearly understand that "DICOM issues" have no scientific interest, nevertheless let me reinforce  that the industrial part of the project is not a secondary one, and hence we cannot supersede to these. We wrote the part regarding DICOM implementation in the project because we are convinced that, to be industrially interesting, a standalone image processing WS must "speak" DICOM.

Regarding point 2:

Matlab is probably required anyway in order to run SPM on the DWS, since SPM is the most used segmentation and co-registration software.

Regarding point 3:

RASNA proposed Windows NT, as it is the most used client OS in medical imaging. On the other hand, most partners seemed to favour Linux. As development tools on the DWS, C, C++, Fortran and Matlab (or similar) must be available. All these programming languages are available for both OS, although are freeware under Linux (except for tool as Matlab, which must be purchased in both cases).

Regarding point 4:

All participating people seemed to agree that a Pentium-based HW would be the most effective choice.

The minimum HW configuration could thus be the following:

- Pentium III  733MHz  or more

- Minimum 128 MB RAM

- At least 9GB HD

- CD writer

- Graphic capabilities of 1280 x 1024 @ 75Hz

- Network card 10/100 Base-T

- Three years warranty/ next working day

If we want to use Linux and acquire the DICOM suite from RASNA (unless we do not find any other option for Linux) the HW must be SGI; if we want to use Windows NT,  any other major manufacturer  will do. In any case, the selected platform has to be the same for all partners.

Sincerely,

Bruno Alfano

E-mail from Claus Svarer, Peter Willendrup, Gitte Moos Knudsen, and Olaf B. Paulson to PVEOut mailing list, dated 20/10/00

Dear Bruno,

In the Copenhagen group we have tried to coordinate the answers to your questions. First of all we believe that we will be able to handle different WS's in the development phase (DWS) and for the final product (WS). Please find hereby enclosed our opinions about the four point you raised in your mail: 

1) We don't believe we need a DWS with full Dicom capabilities. What we need is to define a common and easy way to exchange data between the different partner. So if we could agree on a common data format (e.g. Analyze) and a common image transfer way (e.g. FTP) then this should be enough. 

2) In the development phase we believe we need a 4th GL to develop the code in. It is a lot more efficient than starting out developing C code. The 4th  GL could be Matlab as it at the meeting sounded as most of the partners where developing software using that language.

Regarding the final version we believe that it would be possible for us to transfer the Matlab code to a language like C or C++ (probably also Fortran but it is a bit old-fashioned).

As you mentioned  this transfer of the code is probably not needed while most workstations already will be equipped with Matlab to be able to run e.g. SPM. 

3) If we are talking about the DWS we believe the different partners should continue with whatever system they already are using. As long as the code is developed in Matlab or equivalent there should be absolutely no problem in sharing the code between different (Linux/UNIX/Windows NT) platforms. Thereby they can also decide themselves what they want to use there part of the equipment money (approx. 11.000 Euro) for. 

4) I believe the question about the HW for the final Image processing WS should be decided by the industrial partner and the demands of the market. If all hospitals want to have the Dicom server and pre viewer running with Windows NT then it would be all right I believe. The WS should be designed to fulfil the demands of the market as well as possible as long as it won't cause too many problems for the developers to develop code for this configuration. It would not be needed to install the final HW at all the centres before the final SW version is developed, and then the centres can decide if they need the final version of the SW or they can live with the SW that has been developed during the development phase. The centres then have to pay for the WS HW themselves but will have the final code for free.

Best regards

Claus Svarer,

Peter Willendrup,

Gitte Moos Knudsen, and

Olaf B. Paulson

E-mail from Bruno Alfano to PVEOut mailing list, dated 2/11/00

Dear partners,

The proposed deadline for a decision reguarding the DWS (two weeks from the meeting!!) has passed and only the answer from the Copenhagen group has been expressed.

Let me make a few points:

We need to adhere as much as possible to the proposed program. We must imagine that by the end of this WP (January), we might have an EC inspection who just wants to verify that milestones are achieved, including reviews and a DWS available at all participating centres, as described in a specific official document which I have to write.

If we decide (as I personally favour) that the DWS should be a PC-based Linux with Matlab, C, C++ and Fortran, this may imply simply that each group should “officially” indicate which will be its DWS. The DWS could of course be any of those already owned by the group, as long as it satisfies the minimum requisites.

One thing I must remark, however, is that all developed modules should be capable of reading and writing DICOM. Be aware however that once any group has written a module (in any of the development languages) for conversion between DICOM and, for example, Analyze format, it will be made available to all participants, solving this issue effectively.

For example we already have developed a fortran routine for importing DICOM images, so I would not be concerned of the DICOM input/output issue.

Regarding communication between groups, it is clear that DICOM capabilities are not a problem; simple FTP of image data in any of the formats relevant to the project is fine. DICOM capabilities of the DWS are an issue regarding image importation from the scanners. In the project infact it is clearly written that by January at each centre will be installed a DWS with DICOM capabilities to receive images from the scanners involved in the project, but, if this is not convenient, software for format conversion into DICOM should be written.

Again, if it is available an Analyze-to-DICOM conversion routine, and your data are already available in Analyze format or can be exported into Analyze format, this is a solution we can accept.

In this way the only modification to the original project, stricly speaking, is that the DWS will not necessarily have a DICOM daemon for importation of the images because not needed at sites where DICOM scanners are not available.

Please be aware that all these modifications to the program must be clearly defined so that we can describe them in an official document and motivate them.

Again, let me have your opinion on these issues asap, as I will take a final decision by Tuesday the 7th based on the messages I have received at that time.

Mimimum HW/SW configuration could thus be:

- Pentium III  500MHz or more

- Minimum 128 MB RAM

- At least 9GB HD

- Graphic  card with a resolution of 1280 x 1024 @ 75Hz

- Network card 10/100 Base-T

- Matlab

- C++

- C

- Fortran

I imagine a PC with these features is already available at all sites, leaving you free to use the allocated money for additional HW or SW related to the project.

Again, please let me know as soon as possible

Sincerely yours

Bruno Alfano

E-mail from Alan Colchester to PVEOut mailing list, dated 6/11/00

Regarding the DWS Alan Colchester stated...

.... 2.   We agree with the proposals from Bruno ...

E-mail from Lajos Tron to PVEOut mailing list, dated 7/11/00

Suggestion relating HW and SW variants for the PVEout program

1. HW.:We suggest buying a no-name PC system for PVEout-development.

2. OS.: Our suggestion is Linux

3. Development environment: the common experience of the participants with Matlab is a strong argument for this environment.

4. File format: we vote for Analyse format during development phase as it is the simplest type and all the participants seem to have experience with it. 

5. The necessary alterations to accept Dicom format can be made  after having completed all the developments planned within the frame of the whole project. This problem could be solved by the industrial/commercial partner.

Remark to point 3. 

We do have quite an experience in using the Montreal Neurological Institute Software Packages including numerous softwares and libraries. We think that application of these means could be advantageous during the development of the optimum algorithms.

E-mail from Auro Pampaloni to PVEOut mailing list, dated 7/11/00

Dear Partners,

Dear Bruno,

let me address our point-of-view on warm PVEOut topics.

1) DICOM - Saying "DICOM capabilities" is a merely "political" statement.  It is not the problem of writing DICOM conversion routines. The fact is  that DICOM isn't just a "conversion" issue; it is also about data are  stored and handled within a system/application. As a DICOM associate  member, we'd hardly accept a simple way out as the "conversion" looks to  be. On the DICOM topic, we propose to drop, as many of you have enforced,  the proposed DICOM visualisation tool for W2000/Linux and go for a solution  such as: partners choose whatever hardware they prefer (as long as certain  minimal features are met), install Linux as the reference OS, and then  purchase our DICOM server license for Linux for about EUR 6000 (plus  applicable taxes). 

2) Development Tools - We've seen MATLAB request coming up a big way in the  last messages. However, MATLAB run-time licenses are too expensive (around  EUR 1300, am I right?) for the targeted class of product. So, if you wish  to develop under MATLAB you may do so, only be advised that we'll only  accept standard C, C++, FORTRAN 90 routines for our product implementation  plan. 

3) Linux is fine for us.

4) Regarding the workstation, I realized that my presentation was very  cryptic. I forgot to disclosure many important things. However, we accept  the proposed HW configuration with the following enhancements: more RAM (at  least 512MB), more HDD (at least 18GB). 

At this point, only one question on our side will remain open: when we will  ship the preliminary, intermediate and final version of the package, how  partners could test it? 

Looking forward in hearing from you.

Regards

Auro Pampaloni

E-mail from Bruno Alfano to PVEOut mailing list, dated 10/11/00

Dear partners,

let me first summarise the opinions regarding the DWS that  have been expressed: 

1) HW All partners favour, or at least can accept, a PC-based architecture for the DWS.  The industrial partner expressed the need to have enough HW resources (512MB RAM, and 18MB HD) as compared to proposed minimum configuration. 

2) OS All partners favour or at least can accept Linux as OS. 

3) MATLAB All scientific partners expressed the need to include MATLAB among the development tools. The industrial partner raised the issue that MATLAB runtime license would add an unacceptable cost (1500Euro) to the final industrial product, for which they can only accept code written in C, C++ or Fortran. 

4) DICOM DICOM "conversion" can hardly be accepted by the industrial partner. Only the Naples group has DICOM scanners and would prefer to have fully operational DICOM capabilities. All other scientific partners,who do not have DICOM scanners, at present time do not need DICOM communication tools. 

Regarding these last two points, the industrial partner is concerned about how could scientific partners test the preliminary versions of the software.

It seems to me that two different aspects are co-existing here:

1) the development and testing of software modules that can operate on image data in various format (Analize, DICOM, independently on how data are brought on the DWS);

2) the SW into which these modules may be integrated as plug-in by the industrial partner with its DICOM capabilities.

According to the project, responsibility of the scientific partners is to test the functionality of the standalone PVEOut software package. Some of them, if interested, could test the complete software to provide opinions on its suitability for clinical use and may decide to have the DICOM server license on the DWS.  DICOM compliance of the standalone PVEOut modules will be guaranteed by collaboration between the partners sharing modules for conversion.

Regarding the Matlab issue, most participating scientific partners have a huge experience in image processing and all are convinced that there is no way around using MATLAB for some of the modules (just think for example about writing in C++ a simple interactive manual co-registration module...). Conversion from Matlab to a suitable programming language, if needed for commercial reasons, would be beyond project's budget and is part of industrial exploitation.

Finally, here are our conclusions regarding the HW/SW issue:

Programming should be done using C, C++, Fortran and Matlab, avoiding however Matlab whenever possible. All these languages will have to be available on the DWS which will be an Intel-based PC OS running  Linux (kernel 2.2.x) with the following minimum features to guarantee that the modules exchanged between partners can work properly on all DWS.

· Pentium III 500MHz 

· 512 MB RAM

· 18GB HD

· CDROM

· Ethernet 10/100

· Graphic card 1280x1024x24bit @75Hz

CR-ROM writer must be available on the DWS or on other WS linked to it.

Again, please consider that DWS must be homogeneous so that all modules produced within PVEOut can run at all centres without any additional effort.

I am sure that a PC with these features is already available at your Centres, or can be obtained just upgrading one of your PC's, leaving you free to spend your computer money on other HW/SW items for the project.

In the next few days (I am waiting for a few last information) I will send you the kick-off meeting report with formal assignation of task responsibilities as discussed in Naples.

Good work.

Sincerely yours

Bruno 

Dear partners

Enclosed please find the Report of the Kick-off Meeting of the PVEOut project.

I apologise in advance if not all the material that was presented and discussed in Naples has been reported, but it was just too-much.

Should you suggest any necessary addendum or correction, please let me have it separately (do not send me back the whole document) so that I can include it.

Please take specifically note of the responsabilities related to WP 1A reported in the section “Discussion of WP 1A...” toward the end of the document, as these pertain to deliverables 1-4 which are due by the end of January.

Also is reported the minimum configuration of the DWS in the final document of the Report.

Please have your center equipped asap with a WS with these minimum requirements.

Finally, please send me at your earliest convenience the lists of the persons who will attend the next meeting which will be held in Copenhagen in the last week-end of January (it should start on Sunday 28 at noon and should end on Monady 29  at 3:00PM), so that the schedule can be properly organised.

Thank you again for your collaboration.

Sincerely yours,

Bruno Alfano
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