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Preserving Computer Aided Design 
Institute of Mechanical Engineers, 
London 26th July 2013 
 
Stuart Jeffrey 
 

Emerging Trends: Cultural Heritage 3D Modelling 
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The Digital Design Studio (DDS) 

• Specialist part of Glasgow School of Art 

• Founded in 1997  

• Centre of excellence for digital design 

• State-of-the-art facilities for visualisation, sound and interactive 
technologies 

• Focussed on research, teaching and commercialisation of digital 
visualisation technologies 

• 33 taught postgraduate students (4 PhD) 

• Located in the heart Scotland’s Digital Media Quarter in Glasgow  

 

• =                                       ≠ 
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• Mixture of commercial and academic projects 
 
• Heritage 
 
• Architecture 
 
• Medical 

The Digital Design Studio (DDS) 

../Desktop/brian/visualisation/Stirling_conference.mp4
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• Largest project of its type in Europe 
• Aims to create a model of the entire city of Glasgow for 
planning control and other purposes 
• Uses a mixture of ground and air based LIDAR scanning 

Glasgow City Model 

Glasgow City Council 
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Mount Rushmore 

CDDV – Cyark – National Parks Authority 
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back-up 
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This causes some real confusion……. 
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Note: potential ‘data bloat’ 

The Open Archival Information System (OAIS) 
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The size of digital archives - archaeological bodies  

Average project size (estimated)

19%

3%

3%

25%

50%

over 200GB

150 - 200GB

100 - 150GB

50 - 100GB

under 50GB

1999 – Strategies for Digital Data: 

http://ads.ahds.ac.uk/project/strategies 

 

2005 EH/ADS Big Data Project: 

http://archaeologydataservice.ac.uk/research/bigData  
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CCDV Scottish 10 Project  - work in progress from the registration/processing (260Gb raw data) 

Sydney Opera House 
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$700  
per Mb 

0.002C 
per Mb 

1981 – Apple 5mb drive, $3500. 

1983 – Iomega, Bernoulii box, $2000 
plus $89 per 10mb. 

1995 -  Seagate’s 1Gb drive, $849 

2007 Hitachi  
Deskstar 7K100 1Tb 
drive,  
$349 

After www.guarddawg.net 

Projected 

Does size matter? 
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Tier 1-4 Data centres 

Utility Computing 

HPC 

google 
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Retention period Cost  for  refreshment 

5 years R + E 

10 years R – DR + E - DE 

15 years R – 2DR + E - 2DE 

20 years R – 3DR + E – 3DE 

25 years R – 4DR + E – 4DE 

Retention period Cost  for  refreshment Cumulative total 
(example in pence) 

5 years 9 + 4 = 13 13 

 10 years 9 - 3 + 4 – 1 = 9 22 

15 years 9 – 6  + 4 – 2 = 5 27 

20 years 9 – 9 + 4 – 3 = 1 28 

ongoing  28.1 

R = refreshment cost (labour) 
DR = decreasing cost of refreshment 
E = cost of storage (hardware) 
DE = decreasing cost of storage 

A = Management and Administration, I = Ingest Costs, D = Dissemination Costs, R = Refreshment Costs 

  

Source: ADS Charging Policy 
http://archaeologydataservice.ac.uk/advice/refreshmentCharges 

Cost of preservation = A + I + D + R 
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Complexity Vs Volume 

= 260Gb 

260Gb=  
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Cloud Security Alliance – July 2013 

downloads.cloudsecurityalliance.org/initiatives/surveys/nsa_prism/CSA-govt-access-survey-July-2013.pdf  
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http://guides.archaeologydataservice.ac.uk/ 
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Data streams 

‘In-device’ 

processing 

‘In-field’ 

processing 

Data archive 

(OAIS) 

Dissemination 

outputs 

Post-

processing 

Preservation Intervention Point (PIP) 
Non exclusive. 

PIP requisites/criteria 

1 Metadata - preservation 

2 Metadata - resource discovery 

3 Re-use case - known 

4 Re-use case - potential 

5 Repeatability and value 

Example of  
preservation meta for e.g. 

Sonar survey  

Acquisition 

feedback 

VENUS: Virtual ExploratioN of Underwater Sites 
http://archaeologydataservice.ac.uk/attach/venus/VENUS_Preservation_Handbook.pdf 

 

Preservation Intervention Points  
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ADS G2GP File Formats Example 
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The London Charter 

Principle 1- Implementation 
The principles of the London Charter are valid wherever computer-based visualisation is applied to the 
research or dissemination of cultural heritage.  
Principle 2 - Aims and Methods 
A computer-based visualisation method should normally be used only when it is the most appropriate 
available method for that purpose.  
Principle 3 - Research Sources  
In order to ensure the intellectual integrity of computer-based visualisation methods and outcomes, 
relevant research sources should be identified and evaluated in a structured and documented way.  
Principle 4 - Documentation  
Sufficient information should be documented and disseminated to allow computer-based visualisation 
methods and outcomes to be understood and evaluated in relation to the contexts and purposes for 
which they are deployed.  
Principle 5 - Sustainability  
Strategies should be planned and implemented to ensure the long-term sustainability of cultural 
heritage-related computer-based visualisation outcomes and documentation, in order to avoid loss of 
this growing part of human intellectual, social, economic and cultural heritage.  
Principle 6 - Access  
The creation and dissemination of computer-based visualisation should be planned in such a way as to 
ensure that maximum possible benefits are achieved for the study, understanding, interpretation, 
preservation and management of cultural heritage. 
 

For the use of 3-Dimensional Visualisation in the  
Research and  Communication of Cultural Heritage. 
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http://www.londoncharter.org/ 
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• Selection and Retention – preservation planning from 
project initiation 
 
• Technical metadata, workflow metadata, resource 
discovery metadata and Paradata – cooperation 
between archives. 
 
• Workflow convergence – BIM, Scan to BIM, LD from 
BIM 
 
• Mass storage, hardware and software costs do not 
necessarily impact on preservation costs – good 
workflows impact on preservation costs. 
 
• Project Co-design and production 
 

CH Sector trends 
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@stuartjeffrey DigitalDesignStudio 

s.jeffrey@gsa.ac.uk 


