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1 Executive Summary 

During Year 3 of the Project, partners have made use of the Deployment Experiment structure developed in 

Year 2 to integrate and develop the Project’s Business Strand tasks. The Deployment Experiments 

undertaken in Years 1 and 2 (DE Stage 0) have been reported upon previously.  Those approved by the 

Consortium at the end of Year 2 (DE Stage 1) have now largely been undertaken and a further round of 

Deployment Experiments (DE Stage 2) initiated. These Deployment Experiments have i ntegrated various 

aspects of the Project’s Business Strand Work Packages – in particular WP10, WP12 and WP13. Those 

undertaken during Year 3 (DE Stage 1) have concentrated on T10.2: Planning and implementing 

professional museum and site based deployment experiments and T10.3 Planning and implementing 

experiments in deployment for user-created content. Each Deployment Experiment has provided significant 

practical assessment and evaluation of the tools developed by 3D-COFORM alongside and integrated with 

real-world tasks and tools.  

The Business Strand’s work on Dissemination and Exploitation (WP11) are also reported here. The tasks: 

T11.2 Creation of 3D-COFORM Virtual Competence Centre; T11.3 Develop tools for socio-economic impact 

assessment of 3D digital assets; T11.4 Website; T11.5 Dissemination and demonstration events all benefited 

from and were integrated with the wider work of the Business Strand activities.  

In Year 3 of the Project, our work on Sector Engagement has continued to concentrate on T11.2 Creation of 

3D-COFORM virtual competence centre. This has been a difficult process requiring the integration of our 

Project with other EC projects looking at the establishment of Virtual Competence Centres and the final 

legal status of our own Centre. We have also developed new innovative tools in activity T11.3 Develop tools 

for socio-economic impact assessment of 3D digital assets.  These give 3D-COFORM a portfolio of tools for 

understanding and evaluation of 3D in the heritage environment. Work on the web site T11.4 Website has 

also continued complemented by the new VCC-3D web site. Our work on T11.5 Dissemination and 

demonstration events has integrated with our Deployment Experiments and WP13 Exhibitions work, the 

latter being dealt with more substantially in our report D11.3. Year 3 has therefore seen the legal start of 

3D-COFORM’s Virtual Competence Centre and detailed development of the economic review of the take-up 

of 3D technology. In Year 4 the website will be further developed to accompany the public launch of 3D-

COFORM’s Virtual Competence Centre. 
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2 Acceptance testing 

A mixture of workshop based testing and on-line testing has taken place throughout Year 3, depending on 

the maturity and availability of tools. The aim of the testing was to demonstrate the tools made available 

after Year 2 and to test their usability, robustness and usefulness. Tool creators were encouraged to put 

together test packages, developer documentation and end-user manuals to facilitate this. The tools can be 

divided into three broad groups. 

2.1 Tools tested in Year 2 

No further testing was carried out on the following tools, which were fully functional in Year 2 and received 

satisfactory feedback when tested previously:  

1. Footprint Extractor 

2. ARC 3D 

3. AnnoMAD 

4. MiniDome 

5. Multiview Dome (although functional, this tool is not transportable so end-user testing has not 

taken place) 

2.2 New tools available in Year 3 

During Year 3 a number of new tools were made available for testing, alongside improved versions of some 

tools previously tested in Year 2.  Software releases, testing material and documentation were gathered for 

a number of these though the level of completeness of the tools varied and affected the ability to test. 

Several tools also have dependencies on the Repository Infrastructure (RI), and delays in testing have 

occurred until the RI is fully operational. For those tools where a release and testing material was made 

available, on-line testing was conducted by Cultural Heritage (CH) partners. 

The following tools which were made available to test during Year 3 are listed below along with their test 

status. 
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Tool Status Testing 

GML Compositor Beta version available, but which is 
missing major functionality 

To be carried out in Year 4 

Site Explorer Tool released and working. Requires 
fully functional RI for full testing, 
however it needs a fully functional 
RI to be tested 

Full testing to be carried out when the RI 
is operational 

Shape analysis tool Preliminary version available, but 
dependent on a stable release of the 
IVB 

Preliminary tests carried, but full testing 
to be carried out when integrated into 
the IVB 

PhotoCloud Fully functional release available 
with standalone test package from 
ISTI-CNR 

Acceptance testing carried out using 
provided test package. Tool designed to 
be integrated into the RI, so further more 
comprehensive tests will be carried out 
once the RI is operational 

Procedural Sketching 
Tool 

Test version of tool released with 
test package available from FhG-IGD 

This tool has been successfully tested, 
with a test-package provided by FhG-IGD. 
The tool currently lacks a simple user 
interface making end-user testing 
difficult. Further testing to be carried out 
in Year 4 

CityEngine Fully functional Testing has previously been carried out 
in Year 2 and further testing was 
conducted during a workshop in Year 3 

MeshLab Fully functional. New iOS version 
available for iPad during Year 3 

Extensive testing has already been 
carried out in previous periods. The iPad 
version was demonstrated during the 
VAST 2011 conference 

 

Testing carried out during Year 3 included, in particular, a testing workshop which was held on 18 February 

2011 for City Engine. This workshop involved a presentation on the capabilities of the tool as well as hands-

on sessions. Around 15 users attended from various CH organisations and Universities. Feedback was 

gathered using online questionnaires after the workshop. 
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2.3 Tools to be tested in Deployment Experiments 

In addition to the testing of tools in workshops various tools and tool-chains were trialled in the 

Deployment Experiments. This was often done in ‘real -world’ activities with museum professionals and 

even public users. The work was also undertaken with a range of equipment from 3D-COFORM partners 

and supporters deployed along side 3D-COFORM tools. The results of testing are referred to in the 

summary reports on the individual Deployment Experiments in Section 3 below.  A number of tools were 

still under intensive development during Year 3 and were not ready for the full scale user testing . 

Nonetheless, the developers performed dedicated testing with individual CH professionals. 3D-COFORM 

tools will continue to be tested in the Deployment Experiments in Year 4. 

 

2.4 Tools to be tested in Year 4 

A number of tools were still under intensive development during Year 3 and were not ready for testing. 

Testing of these tools will be carried out in Year 4.  

 

Tool Status Testing 

Legacy Mapping tool Still under development To be carried out in Year 4 

Shape Dimensioning tool Still under development To be carried out in Year 4 

Community Presenter Still under development To be carried out in Year 4 

In-Hand Scanner Still under development To be carried out in Year 4 

 

Testing in Year 4 will be carried out by means of workshops and both on-site and online questionnaires. The 

Deployment Experiments will continue to provide feedback on tools. Further tests of already tested tools 

will also be carried out where appropriate. 
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3 Deployment Experiments 

The Deployment Experiments undertaken in Year 3 have demonstrated a significant progression towards 

engagement with users, exploring and answering the needs of CH professionals and seeking ways to 

connect with and inspire the wider public. Building on the experiences of Year 2, the experiments have 

sought to explore more rigorously the capabilities and potential applications of 3D technology, establishing 

case studies for a variety of different scenarios, producing content for the 3D-COFORM exhibition and 

Repository Infrastructure, and creating records to inform the content of the VCC.  

All Deployment Experiments have engaged with and provided feedback on acceptance testing issues in a 

cross-fertilisation of ideas between CH users and Technical Strand developers. There has equally been a 

strong strand of training running through the experiments as CH users and the wider public have sought to 

deploy tools in specific situations, in some cases quite intensively. Training has not only been passed from 

tool developers to CH professionals, but has been passed from one set of CH professionals to another in a 

cascade of informal, task based learning.  

 

Stage 1 Experiments 

The following experiments were undertaken in Stage 1 during Year 3:  

 

Experiment Title Lead partner 

Acquisition for Conservation and Restoration CNR-ISTI 

Evolution of the Louvre University of Brighton 

From Archaeology to Public outreach Cyprus Institute 

User-generated content University of Brighton 

Reference objects CMC Associates 

Volume Trials Victoria and Albert Museum 

Monitoring Degrade Cyprus Institute 

 

These experiments were all supported from Stage 1 distribution of the Unallocated Budget, as agreed in 

November 2010. The Unallocated Budget committed to the Year 3 Projects was drawn from the following 

budget headings: 
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 Euros (k) 

Deployment experiments 69 

Dissemination 10 

Training 29 

Demonstrations 23 

Total Direct Costs 131 

A further 2 experiments were confirmed in May 2011 supported from the Stage 2 distribution of the 

Unallocated Budget.   

The experiments are described in detail below. 

3.1 Acquisition for conservation and restoration  

This group of experiments has shown how high profile study, conservation and restoration activities can be 

enhanced by the adoption of modern digital 3D technologies, namely high-resolution 3D digitisation, 

interactive 3D graphics and geometry processing. A range of different activi ties were selected, each one 

well representative of a specific field of work in the three major activities performed by experts on CH 

artefacts: study, conservation and restoration. On-the-field experiments were performed in Italy and 

involved artefacts of different types, origins and constituent materials. The experiments are described in 

detail below. 

Study – the use of 3D to support scholarly research  

Two experiments have been carried out to show how an artwork has been created, increase knowledge 

about construction, and contribute to hypothesis of attribution.   

1. The constructive structure and the decorative patterns of an Islamic bronze artwork, Il Grifo (Pisa), 

have been studied by use of a 3D model of the artwork, to increase specific knowledge on the 

artwork but also to assess provenance and similarity with other two artworks from a compatible 

period and origin. Researchers from Pisa University and curators of the Opera Primaziale Pisana are 

currently examining results with the aim of publishing their findings in early 2012.  
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2. The chisel marks over un-finished carved statues were studied to assess similarities and 

study/assess current attribution hypothesis. The main test bed was the Pietà di Palestrina, at the 

Museum Galleria dell'Accademia, Florence, commonly attributed to Michelangelo, but with the 

attribution under dispute. The statue is unfinished, but with a lot of residual traces of the artist 

carving tools, which might be studied and matched with other statures by the same artist. By 

producing a high-resolution 3D model in collaboration with Breuckmann, it was possible to study 

the artwork via digital tools. CNR-ISTI designed a new tool, an interactive local flattening operator, 

specifically to address the challenge of measuring marks made on an uneven surface with scientific 

accuracy.   

  

Figure 1: Scanning Il Grifo with the Breuckmann scanner Figure 2: Chisel marks on the Pietà di Palestrina 

 

Conservation - test of the creation, accuracy and use of 3D condition reports, including use of annotation.  

The purpose of this experiment was to study the status and the evolution of fractures or damages on 

important artworks, using the marble statue of Michelangelo's David as a test bed.  Fractured sections of 

the David were digitised in early 2010, working jointly with Breuckmann, followed by the first evaluation of 

the conservation status of the artwork (meetings of the Italian Ministry of Culture commission in Florence). 

Results were published in a paper presented at CAA 2010 Documenting and monitoring small fractures on 

Michelangelo's David, Bathow C., Breuckmann B., Callieri M., Corsini M., Dellepiane M., Derks U., Scopigno 

R., Sigismondi R. In: CAA 2010 - XXXVIII Annual Conference of the Association on Computer Applications and 

Quantitative Methods in Archaeology (Granada, 6-9 April 2010). Proceedings, pp. 69 - 76. CAA, 2010.  

javascript:top.AutoWindowOpen(
javascript:top.AutoWindowOpen(
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This activity is part of an important monitoring action started by the Italian Ministry of Culture (MIBAC) in 

2010. CNR-ISTI is a member of the committee nominated by MIBAC.  The experiment is a major example on 

how very high resolution 3D scanning (sampling density is 0.1 mm, i.e. 100 samples for each squared mm) 

can be coupled with colour digitisation (photographic sampling, performed at the same sampling density) 

and how the two media can be joined in a single colour-mapped 3D model. The result is the creation of a 

high quality 3D model of the artefact and increased understanding of its conservation status. The study has 

effectively informed the development of a new methodology for the documentation and the assessment of 

the conservation conditions of artworks.  

 

Figure 3: Analysis of fractures on the leg of Michelangelo’s David 

Reconstruction – the use 3D technology to support planning, execution and documentation of 

reconstruction of damaged objects.  

This experiment has focused on the restoration of the Madonna di Pietranico, a religious statue broken into 

several large pieces and many smaller fragments as a result of a recent earthquake in the Abruzzi region of 

Italy. By using computer-assisted methodologies for the reconstruction of fragmented artworks, it was 

possible to work with conservators to rehearse reconstruction hypothesis, to help restorers in the physical 

reconstruction stage and to produce multimedia material to document the restoration and to support 

communication to governing bodies, sponsors and to the public.  

The digitisation of the Madonna di Pietranico was finalised in the 3rd quarter 2010 (with a Minolta VI910 

scanner), and study of reconstruction hypotheses undertaken in strict collaboration with the Restoration 

Equipe. Physical reassembly and restoration of the artwork was completed in the 1st quarter of 2011. CNR-
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ISTI worked closely with restoration staff to establish the correct reassembly of the fragmented object , to 

produce new supports using rapid prototyping techniques, and to characterise and reproduce traces of 

painted decoration.  

The results of the restoration were presented and disseminated at the Ferrara Restauro 2011 event, with a 

seminar entitled "The restoration of the Madonna di Pietranico" and a talk by CNR-ISTI (March 31st, 2011), 

and were published in April 2011: "La madonna di Pietranico - Storia, restauro e ricostruzione di un'opera in 

terracotta", edited by Lucia Arbace and Elisabetta Sonnino, Edizioni ZIP, 2011, pp. 95 (text in Italian and in 

English). Design of multimedia material and computer animations were undertaken to tell the story of the 

restoration project (1st quarter 2011), and have been used to produce a 20 minutes video that describes 

the restoration. The video is available at: http://vimeo.com/22528967. A scientific paper has been written 

and submitted for inclusion in journals. 

 

 

 

Figure 4: Piecing together the Madonna di Pietranico with 3D technology 

http://vimeo.com/22528967
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A further group of experiments on the theme of acquisition for conservation and restoration had also been 

planned to take place in Egypt in Year 3, but due to political upheaval and subsequent problems with 

accessing cultural artefacts, CULTNAT were unfortunately forced to withdraw their involvement. The 

following elements from the original project plan have not therefore been taken forward: Conservation of 

Luxor statues (test of 3DCR to assess the ability and practicality of using 3DCR in capturing small details on 

an artwork and annotation of remarks onto 3D models) and virtual restoration of Seti I (creation of 

repository of 3D models / parts with annotations on style, date, dimensions etc and search trial to test 

possible means to reconstruct missing parts).  

3.2 Evolution of the Louvre 

This experiment has created a generic volumetric model of the Louvre by integrating features from 

different architectural plans. It enables end users to visualise alternative architectural plans for the Louvre 

Palace, and allows virtual 3D investigations of these constructions.  

It is hoped that modelling of the ‘hypothetical’ Louvre will help curators, historians and architects to better 

understand the logical evolution of the structure and compare different styles of building in Europe.  As the 

project enters its closing stage, assessment will be made with input from Cultural Heritage professionals. 

A key element of the project has been to understand the functionality required from the CityEngine tool to 

perform an accurate and complete architectural model. Shape grammar hypothesis was created for three 

designs of the East Wing of the Louvre to generate models of the designs by Henri Le Vau (1663) and the 

‘petit conseil’ using CityEngine. Where source information was incomplete, detail regarding proportions, 

ornamentation and arrangements was gathered from historic archive material and used to fill the 

hypothesis of missing elevations. Sketching and import nodes were used for complex features. The three 

models produced, each from a different architectural scheme, show a different view of how the East Wing 

of the Louvre was conceived.  

Experimentation has shown that CityEngine is insufficient to generate architectural quality models, 

particularly in the relation to finer detail. Alternatives tools such as AutoCAD have therefore been used for 

finishing. Artist expertise has also been required to create a finish that is suitably realistic for public use.  

Through this experiment, the body of knowledge on the representation of classical building facades using 

split grammar/subdivision surfaces paradigm has been advanced. A research paper was produced for the 

project, ‘Generating alternative proposals for the Louvre using procedural modelling’, E. Calogero and D. 

Arnold and early results were disseminated in a presentation at Trento in 2011.  
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Figure 5: CityEngine model of the East Wing of the Louvre, based on the designs by Henri Le Vau, 1663 

3.3 From Archaeology to public outreach 

This experiment has set out to define a 3D-COFORM-based tool-chain for an efficient archaeology fieldwork 

documentation system. To do this, digital data (3D data on objects, archaeological context, architecture 

remains) will be merged with laboratory results (3D reconstruction of objects, complementation of 

fragmentary architecture, stratigraphy analysis) and the data-set integrated to create a homogeneous 

workflow to enable its public dissemination. The end point will be the virtual re-contextualisation and re-

creation of an archaeological site in a museum. The tools tested in this experiment so far are as follows: 

ARC 3D – This tool has been tested on large-scale buildings, small-scale architectonic features and museum 

objects. Satisfactory results were obtained in only a few cases. In many cases no results were returned at 

all, or the results were too poor to be useful, due largely to changes in level or uneven shading at the sites 

being photographed. The most satisfactory results were achieved when the point clouds obtained from ARC 

3D were combined with laser scanned features or when they were used to calibrate already drawn 3D 

models of buildings (from CAD drawings).  

  

Figure 6: Site models obtained using ARC 3D 
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MeshLab - MeshLab proved to be a very efficient tool for creating meshes from scanned point clouds. 

Functions which help facilitate the work of archaeologists include: 

Ground Control Points: The possibility to upload ground control points in txt file format that can be 

identifiable on the mesh will be useful for merging range scans and meshes derived from different 

acquisition techniques, in a common coordinate system.  

Measure and view the deviation error between two curves or meshes (inspection tool): For each 

surface on the mesh, the deviation operation allows the 3D distance between different meshes to 

be found. 

Add textures to map any format of image onto 3D scan data: This operation provides a tool to 

map any 2D image onto any polygon mesh by defining corresponding points between polygonal 

model and image. 

The preview function: This function allows the simulation of an operation applied on the meshes 

before verifying the best solution to apply. 

Enable undo operation: The undo function erases the last change done to the meshes reverting it 

to an older state. This saves time during the elaboration process, already a complex operation. 

Thickening tool: The thickening operation can be used to convert an open surface in a volume 

applying a constant thickness. The tool allows choosing the thickness direction. 

Rearrange or clean the boundary meshes by curves: This operation can be used for repairing the 

boundary edges of a model that may have been introduced during the scanning process. 

Save colours filters on the model: All the colour filters applied on the mesh can be saved and 

visualised on the final 3D model. 

Texture: The Align tool needs to be improved to allow textures to be saved during the alignment 

and process operation of several range scans. 

Footprint Extractor – When tested on an excavation plan showing a large-scale building with several 

rooms, the use of this tool was unsuccessful. This was due to problems with the alignment process between 

raster and vector functions causing system crashes, the limited export formats of the tool, and the tool 

failing to recognise details and extracting only generic lines.  

Site Explorer - The Site Explorer software looks very promising and gave initial interesting results. However 

it will not be tested in full until it is made available for installation locally. At that stage it can be integrated 

within a coherent work-flow. 
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Figure 7: Screen shot of work with Site Explorer software 

AnnoMAD - This tool has worked very well and has been used in the creation of a database where all 

documentation (legacy data of excavation recordings, objects descriptions, etc.) is integrated with new data 

from the excavation, museum objects and description of artefacts.  

NextEngine – several objects in the museum have been scanned and high-resolution photographs taken 

(for accurate textures), in order to obtain 3D models of artefacts that originate from the archaeological 

excavation. The original context of the objects will be recreated digitally and the objects will then be 

digitally re-contextualised.  

The tests performed so far have attempted to understand which is the best suited methodology for 

documenting archaeological excavations using available 3D-COFORM tools, how this data can be further 

archived in a meaningful way for subsequent use in the analysis of the archaeological excavation, and for 

public communication of its results. Work will continue into 2012.   

3.4 User-generated content 

This experiment focuses on enabling volunteers in pursuit of CH objectives to deploy 3D-COFORM tools for 

acquiring 3D content. During Year 2 we reported on the first exercise with volunteers in the county of 

Sussex in England using ARC 3D to acquire public sculptures in the city of Brighton. This highlighted the 

need to target those already interested in photography and CH as they would already have the skills critical 

for the successful use of ARC 3D to produce 3D models. Year 2 also highlighted that, in order to acquire 

complex objects, which is the case for the majority of the sculptures, volunteers would need to be skilled in 

the use of MeshLab, as several sets of meshes produced by ARC 3D need to be combined in order to 

produce a successful 3D model.  
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In taking this experiment forward, activity in Year 3 has focused on experimentation with what it takes to 

encourage participation from members of the wider public.  

 A web based platform has been developed to enable people to participate in the 

experiment. The website: www.shareyourheritage.org lists the public sculptures and 

monuments identified as candidates for digitisation along with basic information, such as 

location. It also gives advice on how to photograph objects. Social media websites such as 

Facebook were also used to engage people further. A questionnaire to collect feedback was 

included. The website has been continuously updated with collections of pictures and the 

models produced. Approximately 24 monuments from the Brighton and Hove area are now 

represented. A sample is shown below. 

 

 A public invitation to participate was sent out through different media (press and Web 

based).  

 Incentives were introduced to encourage public participation. For this local businesses and 

heritage organisations in the City were contacted and a set of prizes was contributed.  

 A targeted campaign was held at local events, such as the Heritage Open Days 2011 and 

International Student Fair in Brighton and Hove during September 2011. On these days 

project staff were present at different points in the City, disseminating information about 

the project, inviting people to participate and giving advice. 
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Through all this activity, a significant amount has been learned about the processes for engaging people. 

Early on in the experiment, it became apparent that volunteers only wished to be involved in the simpler 

tasks of the digitisation process (e.g. taking digital photographs), and even this proved a big task for people 

to undertake in their spare time, as it includes travelling, photographing, uploading images to a website. 

Issues also arose with volunteers not following advice on how to best take the pictures and this has 

impacted on the quality of the results obtained. Although prior knowledge of 3D technology has never been 

required, the experiment has demonstrated a need for improved user interface and algorithms in ARC 3D - 

other available software for the same purpose offers better user interface which is critical when dealing 

with volunteers.  

Much has also been learned about the conditions for making this a viable business model for 3D 

digitisation. For instance, for such a model to work, with the high levels of time invested and the high 

overheads it places on the organisation leading the experiment, it needs to be a longer term project. It 

therefore only really makes sense for projects involving the digitisation of a large number of objects.  

Looking forward to Year 4, the website and Facebook page will be maintained over the next year for further 

participation, but attention will turn also to using the results and testing other tools within the project, for 

example the RI and annotation tool.  

 

3.5 Reference objects  

The Reference Objects experiment is designed to analyse  the visualisation issues associated with 3D 

scanning and modelling. In order to test a range of materials, the experiment identified a group of 9 

reference objects (some replicas and some real) to compare resultant data created by 3D scanning and 

data processing tools (and other commercial tools – both 3D-COFORM and non 3D-COFORM). The resulting 

image quality and levels of realism will be evaluated using specific quantitative and qualitative 

measurements. Ultimately, this analysis will contribute to setting benchmarks and guidelines for future 3D 

acquisition projects in the CH sector. These guidelines will take into account both the user requirements 

and the selection of the technology.  

The objects selected for the experiment are everyday objects, easily sourced, and selected because they 

cover a range of materials that are commonly found in cultural heritage artefact collections. The materials 

are also particularly challenging to capture.  An early step was to create a diagram to show the overall life 

cycle of an object in the 3D capture process, illustrating the considerations and subsequent distinct 

processes involved from determining user requirements through to end format and visuali sation. A 

mapping technique has been developed to document the workflow (or tool chain) applied to each object. 

This will provide a clear overview of each workflow and it will be apparent where the chain has broken 

down due to choices that were made during the process. This should be a useful tool to help compare 

projects and help recommend the best tools for a specific job. 
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Figure 8: The nine ‘everyday’ objects selected for the Reference Objects trial 

Four different scanning technologies are being used to capture 3D data from the chosen objects:  

1. Structured Light (Breuckmann scanner),  

2. Three Colour Laser (Arius3D CMM, Arius 3D Rover),  

3. Laser and Photography (Next Engine),  

4. Multiple Photography (Bonn Mini-Dome, and KUL Multi-view Dome).  

Points for comparison between the different technologies include time and ease of acquisition, format and 

completeness of processed scans, and software and skills required to post process scans into useable 

models.  The range of outputs identified to help test the data for suitability of capture system and best 

format for end users include WebGL, handheld devices such as phones and tablets, consumer PCs, 

professional PCs, and Cinematic.  

This project is still underway and the capture of data has not yet been completed. More scanning and 

subsequent processing will be carried out until January 2012 to allow comparisons to be drawn. 
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3.6 Volume trials 

This experiment aimed to establish what the concept of ‘volume’ means in the acquisition and 

augmentation of 3D image modelling from cultural heritage objects, and to develop methodologies and 

recommendations for approaching and handling different objects of different types from the collection.  

More than 120 different models have been generated by this experiment, covering items from the textiles 

collection, theatre collection, sculpture, items made from stone and more, across a wide variety of 

materials and structures, shapes, surfaces, textures and sizes. The assessed traits, strengths and 

weaknesses of a range of different acquisition/augmentation methods have been re corded against this 

range of artefacts, with the objective of presenting knowledge and informed opinions on the available 

methods to a wider audience. Formal training was undertaken in the use of the Breuckmann scanner to 

allow comparison with NextEngine and SOM, but informally there has also been considerable skills 

development in manipulating artefacts and problem solving for effective scanning and modelling. 

  

 

Figure 9: A selection of objects from the Volume Trials, representing different material types, colour, form 

and texture 
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A template to record information on time taken, work flow, lighting, textures, problems encountered etc. 

for each object scanned and processed was developed specifically for the project, and it is anticipated that 

this will convert into a more defined body of evidence for future users, as well as providing key information 

on time, labour and costs to inform 3D-COFORM business models. 

The question of what makes a successful 3D model has been continually evaluated through the course of 

this experiment by gathering case studies and interviews with potential end users within the Victoria and 

Albert Museum. A considerable body of evidence has been gathered providing valuable insight into the 

needs of real users. Knowledge and informed opinions on the available methods of acquisition and 

augmentation which might be utilised by different end users (curators, scholars, visitors, web visitors, 

exhibition designers, etc…), will be disseminated through a variety of means, and not least through the VCC. 

 

3.7 Monitoring degradation and storytelling over the Trajan’s 

Column testbed 

This experiment aims to measure the rate of degradation of Trajan’s Column in Florence over the past 100 

years, by comparing the condition of the column today with measurements taken from historical casts in 

collections across Europe.  A method for using 3D models for analysis and evaluation of the rate of degrade 

of architectonic features will be devised alongside a method for the compari son and analysis of complex 

geometries. The experiment will demonstrate the utility of a 3D-COFORM tool chain for multiple uses in the 

CH domain, including accurate documentation, scientific analysis and public communication of complex 

architectural details.   

Gypsum casts have been selected for the experiment from the collection at the Museo Civilita Romana. The 

casts were done in 1850 and represent the conservation status of the artwork at the time. They were 

selected on the basis of artistic value and richness of content, in recognition of the intention to create an 

interactive kiosk at the end of the experiment. It is intended to use the Breuckmann scanner to scan the 

original column in order to reduce scan times and fulfil an ambitious timetable. It has been proposed to use 

a small radio-controlled helicopter, holding a compact camera, for gathering images of the column from a 

small distance, to avoid the difficulty of erecting scaffolding around the column. Images will be used both 

for texture mapping and to reconstruct geometry with ARC 3D. 

Detailed planning meetings were held in June and August 2011 with 3D-COFORM project partners and 

representatives from other institutions involved, to discuss proposed dates for scanning, permissions and 

the technical aspects of the experiment. Unfortunately, scanning was delayed from June 2011 due to 

protracted negotiations over permission to access Trajan’s Column, and subsequently also from a new date 

in October 2011.  At the present time a final attempt is being made to obtain the necessary permissions to 

allow the planned activity for this project to progress.  
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Stage 2 Experiments 

Two additional Deployment Experiments received funding from unallocated budgets half way through Year 

3. These experiments were identified specifically to test new areas of work, to take up available 

opportunities and to generate content for the 3D-COFORM exhibition. It is anticipated that the early results 

demonstrated by these experiments in Year 3 will  inform more extensive work in Year 4, the culmination of 

which will be in depth case-studies for the final 3D-COFORM exhibition in late 2012. The detail of these 

projects is set out below.  

3.8 Abu Simbel 

This experiment principally aims to assess the value of converting a dispersed historic archive for 3D 

reconstruction and analysis. It is exploring how the archive of historic images held by the Institut 

Géographique National (IGN) in Paris can find on-going relevance through the application of new 

technology, and how that technology might lead to revisions in best practice in the management and 

interpretation of internationally important monuments. This dispersed historic archive, including papers, 

drawings and plans from Cairo and Paris, represents some of the earliest work in capturing and using 3D 

data to manage the fate of an international monument.   

  

Figure 10: Set of stereoscopic images from the interior of the Abu Simbel temple 

All of the 327 original 1955-63 photogrammetric survey photographs of Abu Simbel’s interior and exterior 

have now been digitised for 3D-COFORM by IGN and a number of different tests are being devised between 
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CMC Associates, CNR-ISTI and CULTNAT to explore how these records can be used and whether new 

content for the re-interpretation of Abu Simbel can be generated. To date, a wireframe of monument has 

been created by CULTNAT and CNR-ISTI are examining how images of the monument might be crowd 

sourced. Where possible, limited modern re-survey and reference photography may also be undertaken. 

It is hope that given sufficiently successful results, the experiment will establish a connection between 3D 

technology and the future interpretation and management of World Heritage Sites, bringing the project 

into focus at an international level and achieving high profile dissemination activity. In providing a case 

study for the digital copying and re-visualisation of historic photographs, testing and demonstrating 

processes, it will also seek to determine whether there is a business case and wider application for the 

conversion of historic records.   

3.9 Naples Theatre  

Naples Theatre is the focus of the second new Deployment Experiment. The theatre is a remarkable 

survivor of a key Roman public building that has been hidden almost entirely within the modern city. The 

nature of its survival – embedded within modern apartments – makes it difficult to envisage the theatre as 

a whole, so 3D reconstruction will be used to help strip away the modern casing to reveal the 1st century 

Roman theatre within its foundations. 

Naples Theatre preserves within its own archaeological record features that enable us to imagine the 

structure, appearance and function of the theatre. 3D reconstruction will take this many stages further to 

help bring the theatre back to life – with reference to colours, textures and decorations, evidence of 

structural features (cubilia, bipedale, etc), flooring, frescoes, its complex and efficient system of decorative 

and functional water features (e.g. drainage canaletti and ornamental nicchia), and various marble 

features, such as the cavia (seating area). It also contains evidence of features specific to this building, such 

as structural modifications to withstand earthquakes and a different formation of access points compared 

with other theatres.  

The experiment explores the technical challenges of 3D precision scanning at a complex excavation site. 3D 

modelling is generating the functional aspects of the theatre, such as access/exit points and audience flow 

through the building as well as the hierarchy of access and seating arrangements. Visualisation of the 

remains as a whole has been enhanced through the creation of the 3D model, and reconstruction 

hypotheses are being explored.  
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Figure 11: Reconstruction of Naples Theatre 

 

In its completed form, the reconstruction may also help to place the theatre within a wider context, 

showing its location within the city and its proximity to other 1st century public buildings and spaces 

(namely, the Odeion, the Mercato and the Temple of Dioscuri). When the street Cinque Santi was 

constructed, it sliced through the theatre creating a cross section that can still be seen. The results of the 

experiment hold the potential to generate interest in the actual site for visitors to Naples and locals alike. 

3.10 Paestum Procedural Model  

Paestum is the classical Roman name of a major Greek-Roman city in the Campania region of Italy. 

Poseidonia is the name given by colonists from the Greek city of Sybaris, who founded the city at the end of 

the 7th century BC. The archaeological site covers about 120 hectares, but only 25 hectares, where the 

three main temples are located (temple of Athena, temple of Poseidon, temple of Hera), have been 

excavated. The other 95 hectares are on private land or have not been excavated yet.  

The main aim of our work is to use procedural modelling not only for dissemination purposes, but as a tool 

for scientific discussion about hypothesis of reconstruction. Moreover it can be used as scientific data for 

visualising several hypothesis of the same monument by testing the availability of the 3D reconstruction. 

Finally it enables analysing the 3D model in relation to its context, in order to understand the spatial 

relationship among the different elements of an ancient landscape 

Procedural modelling refers to a wide variety of techniques for automatic model creation. It can be used to 

create models that are too complex (or tedious) to reconstruct in 3D. Procedural models are often defined 
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by a small set of data that describes the overall properties of a 3D model. The actual model is constructed 

by a procedure that often makes use of randomness to add variety. In this way, a single building pattern 

can be used to model an entire city. 

CityEngine is a stand-alone software that provides professional users in entertainment, architecture, urban 

planning, GIS and general 3D content production with a unique conceptual design and mode lling solution 

for the efficient creation of 3D cities and buildings. The procedural model ling of CityEngine is based on CGA 

rules that offer possibilities to control mass, geometry assets, proportions, or texturing of buildings or 

streets on a city-wide scale. It is possible to define your own rules using your own textures/models in the 

node- or text-based rule editor. 

The work started from the excavated area, writing the rules for the residential buildings ( domus). The shape 

grammar rules for the creation of the actual building geometries are plans of remaining buildings and 

archaeological excavation data. Most of the remains of the city of Paestum are very fragmentary. The walls 

of the buildings are preserved only for few centimetres of height and in some cases only the foundation are 

visible. For this reason, it was necessary to follow the aesthetic and statutory architectural rules of the 

corresponding epoch. 

For the unexcavated area, only the street blocks were considered and the subdivision into building lots has 

been generated procedurally. 

 

  

Figure 12: Example of reconstruction of a domus following the archaeological drawings 

Procedural modelling allows the visualisation of the hypothesis of the architects and archaeologist of some 

monuments in order to verify the accuracy. Moreover the model can be compared with the oth er data 

collected in the data-set: 

 Literature  

 Images 

 Drawings 



3D-COFORM D10.3 (PUBLIC) 

 

27 

 

 Sketches 

 CAD file (.dxf) 

 3D models (.obj) 

 Raster data (digital elevation model etc.) 

 Survey (laser scanning, photogrammetry, topography) 

The work is still on-going, trying to open up new problems and possible solutions in three-dimensional 

reconstruction in archeology. 

Scientific analysis of three-dimensional data should be considered of primary importance. The procedural 

methodology can be considered as a tool for decoding the accurate 3D reconstruction of architectural 

elements. 

The interactive editing capabilities of the buildings and the degree of control on the final result , allow to 

work on individual building and on the achievement of different scenarios. Moreover the text based-rule 

and the data-set can be used by the scholars in a collaborative environment in order to share the 

information and to compare different hypothesis. 

Future work will extend the CGA rule to enhance the detailed reconstruction of the several rooms of a 

domus and the reconstruction of the rest of the excavated monuments, testing the shape grammar with 

diverse shapes and geometries. 
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Figure 13: Demonstration of a reconstruction of the whole ancient city of Paestum using Procedural 

Modelling 
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4 Strategy and socio-economic impact evaluation 

During Year 3 Strategy and socio-economic impact evaluation activities have focused on the business 

models and sustainability issues associated with: 

 3D capture 

 maintenance, and 

 exploitation 

Sustainability has been considered from the perspective of different stakeholder groups. This emphasises 

the diversity of the 3D arena with ‘suppliers’ focused more on financial sustainability, while museums and 

heritage sites may be interested in financial sustainability coupled with social benefits (education, 

community engagement, etc). Environmental benefits are also beginning to become apparent in the 3D 

field. 

Work has been done on willingness to pay for 3D models in the heritage sector.  This has found that on 

average, heritage professionals are willing to pay less for models than it costs to produce them, however, if 

more information is provided regarding the benefits of 3D, the greater the willingness to pay.  The heritage 

sector currently undervalues 3D.  We can enhance the perceived value to CH through education and 

training.  This is why the VCC-3D will be so crucial.  By disseminating the benefits of digital 3D models for 

heritage, the sector is more likely to accept 3D and value it more. 

Strategy and impact assessment cannot be divorced from the developments that are taking place in the 

market.  A market analysis has therefore been undertaken which looks at where the 3D market is now and 

how it could potentially develop.  This is hugely important because the acceptance of 3D is not driven by 

the heritage sector but by developments in industry. 

Work has also been undertaken on Return on Investment (ROI). Here it is apparent that Return on 

Investment for 3D models is generally a long-term proposition. Although some ‘blockbuster’ artefacts may 

achieve ROI relatively quickly, many objects will require long periods of time to achieve ROI (in a similar 

manner to digital images in image libraries).   

It is apparent that the long-tail market may be outside of the heritage sector, for example in TV, media, 

film, etc. It is potentially here that efforts should be directed towards ‘selling’ and generating awareness 

about heritage.  This is why the 3D-COFORM Repository is significant. 

The production of 3D models on a mass scale, that is to say beyond the acquisition of blockbuster objects 

that is generally the case today, requires a new thought paradigm.  Heritage professionals need to think 

about ‘investing for the future’. This again needs to be part of the education of the heritage sector.  
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This need for education in the digital heritage field has been revealed time and again in the  business 

research activities. Consequently further work has been undertaken on the development of the business 

aspects of the Master’s Course. An entire foundation module on “Planning and Managing Digital Assets in a 

Cultural Institution” (DCM05) has been developed (and validated) in the Master’s Course.  This integrates 

the business planning, modelling, impact assessment and sustainability research that has been conducted 

by 3D-COFORM (see D11.3). 

Furthermore, the business modelling has helped to feed into the ongoing development of the VCC-3D (Task 

11.2).   

4.1 Impact assessment (3D-ISF and beyond) 

The 3D-Impact Strategy Framework model has also been further refined through interviews with heritage 

site managers, whose perspectives have allowed a deeper understanding of those wishing to undertake 3D 

digitisation. This has helped influence both the left hand side of the model associated wi th strategy and the 

right hand side of the model associated with impact. 

Here much work has been undertaken on the Quadruple Bottom Line (4BL) which considers financial, 

economic, social and environmental impacts and benefits.  This differs from the traditional triple bottom 

line perspective usually followed in these kinds of studies. 

Greater integration has been achieved between impact assessment, business modelling and sustainability.  

Impact assessment has also focussed on the internal 3D COFORM deployme nt experiments such as 

‘shareyourheritage’. The most important outcome of this research is an understanding of the business 

dynamics of crowd sourcing for 3D applications.  This has not been studied before.  

Crowd sourcing 3D presents numerous challenges.  The requirements placed on the crowd are far more 

demanding than many other digital crowd sourcing projects.  For example, individual contributors need to 

have access to the objects, they need a knowledge of digital photography, and knowledge of how to upload 

multiple files to a server.  Moreover, individuals need to be interested in the subject being studied. While 

these may appear minor issues they significantly limit the pool of potential contributors. 

Using these variables, it is possible to calculate at which point (using photogrammetry) it becomes cost 

effective to attempt crowd sourcing as opposed to using in-house personnel. Naturally this can also be 

applied to other non-3D crowdsourcing applications. 

This perspective clearly considers the benefit of crowd sourcing to the organisation undertaking the 

crowdsourcing activity.  However, there is also another perspective to crowdsourcing, that of the benefit to 

the individual contributors taking part.  In the case of 3D applications, there are numerous benefits to the 

individuals taking part including, raising their awareness and understanding of CH, and enhancing their 
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knowledge of digital acquisition methods and computer applications (up-skilling). The final perspective is 

the ‘end user’.  The wider population will benefit from access to the 3D models. 

4.2 Beyond 3D-ISF - A new model 

While work has continued with the holistic impact assessment model (3D-ISF) year 3 has seen the 

development of new Strategic Innovation Approach for 3D digital heritage that has been derived from work 

with social enterprises.  This perspective revolves around business modelling and technology value creation 

and represents an entirely new and integrated approach to understanding the complete pipeline of 3D 

innovation and impact in the heritage sector.  3D-COFORM has now developed a complete and innovate 

toolset for understanding 3D innovation and its impact. 

This year Heritage Impact 2011 (21 October, 2011) was held as part of VAST in Prato with the aim of 

tapping into the more technical audience attending. 
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5 Virtual Centre of Competence in 3D (VCC-3D)  

5.1 Initial Trialling & Further Stages 

The initial trialling noted in the last report D10.2 is progressing. The following scenario was proposed: 

Cycle I: Exploratory’ operation with an initial set of ‘core services’ 

An ‘Exploratory VCC-3D Coordinating Activity/Unit’ has been established in the University of Brighton 

supplying an ‘initial core-set’ of services for ‘internal users’ (initially in Belgium & UK) using the expertise of 

a Volunteer Technical Specialist Group from across the Consortium.  These core services initially revolve 

around consultancy, with the availability of the repository for the storage of models and their metadata as 

the next service.  

As proposed, a small number of appropriate ‘clients’ are being worked with and these will be carefully 

extended to other countries and rising to circa 30 ‘clients’. The first ‘users’ have been carefully selected 

firstly from within the 3D-COFORM Consortium and then ‘friendly external clients’ from EPOCH, V-MusT 

and other EC projects, plus possibly a few others. 

For example, the VCC-3D is working with the Royal Museums of Belgium in an advisory/consultancy role.  

The VCC-3D is providing advice and training on mass 3D digitisation of objects in their collections. 

The form of Experimental Operations will be influenced by a ‘Social Enterprise’ concept and philosophy. 

The VCC-3D in both stages will be ‘Distributed’ (3D-COFORM partner subset) and make maximum use of the 

internet. There is a ‘slim skeleton staff’ for essential coordination and management, including procedures 

development.  

5.2 Dissemination  

VCC-3D literature has been distributed at major events including: 

 Museums and Heritage Show, London 

 Museums Association Conference, Brighton (c750 attendees) 

 Mediterranean Archaeological Tourism Exhibition, Paestum (c10,000 attendees) 

VCC-3D supported workshops and meetings have already taken place in: 

 Florence – September 9, 11 and 15 2011 
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 Prato – Heritage Impact 21 October 2011 

5.3 The VCC-3D web site 

A VCC-3D Web site has been developed.  This includes an extensive library of digital resources for the 

community, scenarios using 3D-COFORM developed tools and applications and a web site search 

functionality. Multi-lingual functionality allowing translation into over sixty languages has also been 

included to allow the greatest possible access to the content both across Europe and further afield. 

Development of the web site is continuous. 

 

 

Figure 14: The VCC-3D home page 
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5.4 The VCC-3D CIC 

As proposed in D10.2 the VCC-3D will operate according to the principals of a social enterprise.  The final 

legal entity will be a Community Interest Company (CIC).   

Community Interest Companies (CICs) are limited companies, with special additional features, created for 

the use of people who want to conduct a business or other activity for community benefit, and not purely 

for private advantage (http://www.bis.gov.uk/cicregulator) 

The Community Interest Company was introduced by the United Kingdom government in 2005 under the 

Companies Act 2004, and is designed for enterprises that want to use their profits and assets for the public 

good. A Community Interest Company is a business with primarily social objectives whose surpluses are 

principally reinvested for that purpose in the business or in the community, rather than being driven by the 

need to maximise profit for shareholders and owners.  CICs are intended to be easy to set up, with all the 

flexibility and certainty of the company form, but with some special features to ensure they are working for 

the benefit of the community. 

The VCC-3D is being developed for the community.  Its benefits will not only enhance the heritage 

community by increasing the capacity of the sector to engage in 3D, and up-skill a sector which traditionally 

has low IT skills, but it will also benefit the wider European public who will be able to access objects that 

may otherwise remain accessible in archives and museum stores. 

A CIC was chosen as the final legal structure because it has the following benefits: 

 Access to a range of funding not accessible to organisations other than charities 

 Does not have the rigorous requirements of a charity 

 Lighter touch than a traditional limited (Ltd) company 

The Community Interest Company ties in with the 3D-COFORM mission and our envisaged benefits 

(Description of Work, 155-56).  The VCC-3D is for the benefit of the community. 

The VCC-3D CIC core mission includes: 

“To help and advise individuals and organisations to make objects and collections digitally available to a 

wider audience using 3D technology.” 

Over the course of 2011 preliminary/experimental operations with associates of 3D-COFORM have 

progressed as shown in D.11.2.  These internal experimental operations have generated much insight and 

clarity regarding how the VCC-3D could operate; essentially adapting ‘on the fly’. 

http://www.bis.gov.uk/cicregulator
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The 3D-COFORM consortium has a number of characteristics that define it and differentiates it from other 

such consortia who have set up competence centers.  These characteristics help define the types of 

services that the VCC_3D can most effectively provide.  The 3D-COFORM consortium has a strong academic 

core, this makes training and consultancy an importantinitial service offer. 

 

5.5 Collaboration with V-MusT 

The most crucial partnership and collaboration is that between the VCC-3D and the V-MusT Competence 

Centre which is currently under development.  V-MusT is the new European Network of Excellence 

dedicated to Virtual Museums which started operations in January 2011 (www.v-must.eu). 

There is a natural synergy between the two competence centres.  The VCC-3D provides the building blocks 

(content) that can sustain virtual museums.  Virtual museums are one mechanism for exploiting 3D digital 

models.  

3D-COFORM VCC-3D representatives have been present at many of the formative meetings of the V -MusT 

competence centre (e.g. those held at Archaeologiqua in Seville 24 June 2011 and at VAST in Prato on 19 

October 2011).  VCC-3D personnel have advised on potential avenues of sustainability and have worked 

towards a common understanding between these two complementary Competence Centres. 

The relationship established with V-MusT is crucial for the wider community.  The current understanding 

between the two entities is that: 

1. The VCC-3D will provide advice to the V-MusT competence centre regarding acquisition of 

objects and 3D digitisation. 

2. Contacts or jobs that are received by one competence centre that are more appropriate to the 

other will be passed on. 

A number of other competence centres with a digital heritage perspective have been set up recently or are 

in the process of being set up.  These include Prestoprime (audiovisual digitisation), IMPACT (Digitisation 

Competence Centre), APARSEN (Alliance Permanent Access to the Records of Science in Europe 

Network), and the Open Planets Foundation (Digital Preservation).  Wherever possible, the VCC-3D will 

work with other Centres of Competence in the digital heritage sphere to avoid the fragmentation and 

duplication of effort across Europe. 

3D-COFORM took part in the European Commission Concertation meeting in Luxemburg – Competence 

Centres development and practice, 14 December, 2010 
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5.6 Next steps 

Funding applications will be made to grant awarding authorities in the UK and Europe to provide some 

initial capitalisation for the VCC-3D. 

Cycle II: Extending the set of services to cover more of the original set of aims and some of the additional 

ones. 

This will be multi-lingual with 2 -3 additional languages for some of the services (e.g. native language of the 

experts) and the Stage 1 set of services deepened and extended to include, for example, trialling with the 

3D-COFORM Repository to selected internal users. 

Its design and preparation will be carried out in late 2011, based on the Evaluation Phase of Cycle I. It is 

currently envisaged as being carried out in 2012 leading to (Cycle III) ‘Real Operations’, beginning before 

the end of the 3D-COFORM Project.  
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6 Conclusions  

Year 3 of the project has been an extremely busy and active one for the Consortium. The Business Strand 

has been particularly active in responding to the challenges encountered in Year 2 (natural and man made) 

and this has required a certain amount of revision of our original plans. Conferences have had to be moved 

from Alexandria in Egypt to Prato in Italy. Our exhibition on digital 3D reconstructions, which we had 

expected to be adopted by the Louvre in France, has had to be transferred to other venues as a result of 

staff changes in Paris. These changes to our original plans for Year 3 and Year 4 have not, however, 

impacted negatively on the work of the project. Milestones 10.4 and 10.5 – establishment of protocols for 

the use of tools developed by the project in demonstrations has actually been easier to achieve on a case-

by-case basis in a number of events, rather then in a single high-cost high-risk exhibition. Indeed this is 

generally more appropriate to how these tools are used in exhibitions and by heritage professionals.  Work 

on the mass digitisation at the Victoria and Albert Museum in the UK has established clear protocols for the 

digitisation of collections so achieving milestones 13.3 and 13.4.  

This document has also presented some of Work Package 11’s progress in the Business Strand of the 3D-

COFORM project. The main aspects considered in the deliverable are the VCC-3D and socio-economic 

impact/business modelling. A new 3D innovation model has been developed that complements 3D-

COFORM’s portfolio of business tools. Considerable research has been conducted on issues of impact, 

sustainability, and business models. This research has highlighted the importance of business perspectives 

when considering the mass deployment of 3D technology. ICT infrastructure is only one potential barrier, 

others include organisational culture, copyright issues and sustainability models.  These lie within the realm 

of the business strand and represent an important future area for dissemination. Strategy and so cio-

economic impact evaluation has been implemented during some of the deployment experiments to 

understand their impact and underlying business processes.  This has yielded deeper understanding of 

business processes that will feed into the VCC-3D. 

The VCC-3D will naturally bring together the developments of the Business and Sector Engagement Strands.  

The last year has seen steady development of the VCC-3D. As the initial experimental stage has progressed, 

it has become apparent that a not-for-profit Community Interest Company is the best way forward.  The 

experimental partners have been useful in indicating what kinds of activities are most needed, with advice 

and consultancy followed by repository services being the most sought after.  This provides a cle ar 

direction forward for the VCC-3D.  However, there is another potential longer-term role for the VCC-3D that 

has emerged in the last 12 months, that of advocacy.  The VCC-3D has the potential to highlight the value 

and benefits of 3D Cultural Heritage to the wider community on one hand, and to politicians and decision 

makers on the other.  This advocacy role will be a long-term legacy of 3D-COFORM. 

There is of course much more to do to substantiate all of the activities of Year 3 and we look forward to 

Year 4 and the many public engagements this will bring. 


