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1. Project Overview 

1.1 Project Summary 
The leprosarium of St. James and St. Mary Magdalene, Chichester, was excavated in 1986-87 and 
1992 by Chichester District Archaeological Unit. It was founded circa 1118 AD to care for eight leper 
brethren and was used as a leprosarium until at least 1418, the date of the last documentary 
reference to lepers as inmates. The hospital was re-founded as an alms house, which went out of use 
c.1650 AD. The skeletal population from Chichester displays a wide range of pathologies, including a 
high percentage of cases of leprosy. Of the 384 individuals excavated a minimum of 75 individuals 
show skeletal lesions which are likely to have been due to leprosy. None of the children‟s skeletons 
from Chichester had definitive skeletal evidence for leprosy, and therefore this project is only 
concerned with adult skeletal material. The degree of pathological alteration varies between these 
individuals, with some having less advanced, minor alterations and others displaying the classic 
skeletal signs of leprosy – the latter are often used to illustrate palaeopathological text books, 
including Ortner (2003) and Roberts and Manchester (2005). The chronic infectious disease leprosy is 
a devastating/ debilitating condition involving pathological changes to the upper jaw (rhino-maxillary 
syndrome), resorption of bones of the hands and feet (including knife-edge remodelling of metatarsals 
and concentric remodelling of phalanges), secondary infectious involvement of the tibiae and fibulae 
(periostitis), and remodelling of the hand phalanges caused by fixed flexion of the fingers (volar 
grooves due to claw-hand deformity). As a treatable condition it has largely been eliminated in the 
developed world, with the World Health Organisation Leprosy elimination strategy seeking to extend 
this further. The global registered prevalence of leprosy at the beginning of 2006 was 219,826 with 
only six countries that have still to reach the elimination target of 1 case per 10,000 population at the 
national level. Recent research has offered insight into the evolution of this disease, with the oldest 
documented case of the disease coming from a second millennium BC skeleton from India. Despite 
its prominence and long history, many aspects of the biology of leprosy remain poorly understood, in 
large degree because the causative organism, the bacterium Mycobacterium leprae, remains 
uncultivable on artificial media. Clinicians rarely encounter the physical manifestations of this disease 
and especially the advanced stages of the condition. Beyond text books there are few training tools 
that can illustrate the development of the condition to medical students who may still encounter this if 
working in the developing world. Furthermore, given the lengthy incubation, many varied 
manifestations of the disease have been identified as it affects different regions of the body.  

 

1.2 Objectives 
Aims: The principal aim of the project is the creation of a unique interactive resource on the 
pathological manifestations of leprosy of broad relevance for teaching, learning and research across 
undergraduate and postgraduate programmes. The Chichester assemblage is of international 
importance since few leprosaria cemeteries have been extensively excavated (it remains the only 
large scale excavated and published archaeological assemblage of leprosarium patients in the UK, 
and one of a handful worldwide). Given the timescale and available project funding, the aspirations of 
the project are to digitise only the skeletal elements that show significant evidence of leprous 
changes. The scanned data will be rendered to offer clear surface information and will be augmented 
with the excavation records and clinical radiographs from living leprous patients. A key aim is to 
ensure that the Chichester collection (currently used by defined student groups) is more widely 
accessible to the public and other diverse student groups. Objectives: 1) to create 3D templates for 
the male and female adult skeleton (using this step to optimize the 3D scanning of osseous material, 
ultimately with all skeletal elements scanned to represent standard adult skeletons for use in the 
interactive web interface); 2) to prioritise leprous skeletal elements from the Chichester skeletons; 3) 
to record these leprous skeletal elements using 3D laser scanning and digital colour photographs; 4) 
to convert the raw point clouds to fully-textured 3D models by generating clean polygon meshes and 
applying photographic texture to the 3D mesh, recognising the need to develop and refine the 
processes from the outset; 5) to digitise radiographs of the leprous skeletons from Chichester 
alongside modern clinical radiographs; 6) to create an interactive web-resource that incorporates 
searchable GIS-linked excavation records, the osteological 
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scans and associated digitised content. The digitised bones will be viewable using an interactive 
graphics engine; 7) to trial the interactive resource with current Masters students studying human 
osteology and palaeopathology; 8) to ensure wide-ranging impact and engagement with this 
interactive resource both across different taughtdisciplines and with the wider public via our project 
partner Chichester District Museum; 9) to work with the IT infrastructure team at Bradford, the 
Archaeology Data Service (ADS) in York (http://ads.ahds.ac.uk/), and Jorum (http://www.jorum.ac.uk/) 
to ensure long-term sustainability of the entire digital archive in an appropriate searchable format.  

1.3 Anticipated Outputs and Outcomes 
We envisage that the project will create outputs that will have wide-ranging impact to clinicians, 
human osteologists and archaeologists alike. These tangible outcomes will include: 

 an archival resource that preserves fragile dimensional information that is otherwise under 
threat from attrition during study/ use  

 a learning tool for clinicians and students who may be unfamiliar with the physical 
manifestation of leprosy as an enquiry-based learning tool, providing access to study 
materials are normally restricted 

 a research tool – i.e. the potential to identify subtle changes in bone by the seriation of bones 
exhibiting physical manifestations of leprosy. 

 

Output / Outcome Type 
(e.g. report, publication, software, 

knowledge built) 

Brief Description 

Interactive web interface and linked 
GIS interface 

incorporating excavation plans and photographs, for use by 
the public and diverse student groups 

Interactive viewer for 3D bones will be linked into web-interface/ and building on top of the 
existing 
BARC database.  A selection of the digitised bones will be 
represented by the PDE method. 

1x journal article working title „Defining protocols for 3D digitisation of fragile 
osteological material‟ 

2x conference presentations Proposed contributions to BABAO conference (Edinburgh 2011) 

Digital data will be archived using the ADS as well as JorumOpen (which is 
a mandatory requirement of the 
project), with due account taken of the requirements for data 
ingestion (formatting – open source where possible, use of 
metadata etc) and periodic refreshing of the stored data. 

Project blog Charting project progress 

Project reports Project plan and Final project report 

 
 

1.4 Overall Approach 
Sample selection and scanning: By employing an experienced palaeopathologist (Andy Holland) 
we can maximize the project throughput, by utilizing someone who is familiar with osteological 
changes consistent with the progress of leprosy (currently the majority of the skeletal elements are 
stored together in standard skeleton boxes, but only a few of these skeletal elements will be modified 
as a direct cause of leprosy). RA1 will be trained to undertake both the 3D laser scanning and digital 
photography. Text descriptions to accompany the visual data will be worked on by Dr Keith 
Manchester and Dr John Follows (both members of the advisory panel) together with researchers Dr 
Rebecca Storm and Dr Alan Ogden. 75 individuals from the Chichester collection are known to show 
evidence of leprosy. Of these, a maximum of 700 bones (primarily the maxillae, metacarpals, 
metatarsals, phalanges, tibiae and fibulae) may have been affected by leprosy; however many 
individuals do not have involvement of all elements; and those with hand or foot involvement will 
rarely have all possible bones present (19 and 26 respectively) and not all of those present will have 
been affected by leprosy, thus reducing this total drastically. The project team have already identified 



Project Identifier: From Cemetery to Clinic 
Version: 2 

Contact: Dr AS Wilson/ Dr Christopher Watkins 

Date: 13
th

 July 2011 

 

Page 5 of 16 
Document title: JISC Project Plan Template 
Last updated: Feb 2011 – v2.0 
 

 

those skeletons used as „type specimens‟ for teaching (i.e. those most commonly handled by our 
Masters students) and in publications as a priority for scanning.  
 
Data acquisition/ redefining and timing: We will use the in-house FaroArm Quantum laser scanner 
to capture point clouds and have already estimated a total of 16 weeks to undertake the task. 
Captured 3D data will require redefining (surfacing, post-processing and texture mapping), which will 
be performed by Dr Christopher Watkins together with a team of paid interns. We estimate that it will 
take roughly twenty minutes to half an hour to scan and align the average long bone point clouds, 
however, based on trial scans of an anatomical teaching skeleton, it is estimated that post-
processing will take double this time due to the complexity (data size) of the point-clouds. Smaller 
bones of the hand or foot will take less time. Each complete skull will require compression with 
texturing that should on average bring the size of the original files to around 8-12MB. A paid 
undergraduate placement student (Rachel Holgate) will digitise a) the Ethiopian clinical x-radiographs 
(n=460) and radiographs of the 75 leprous skeletons (n=150) using an Agfa FS50B x-ray film 
scanner and b) selected archival content (plans, photos, drawings) from the original excavations 
undertaken by Chichester District Archaeological Unit. The original excavation archives require use 
of a flatbed scanner available in the BARC. The GIS integration of the digitized excavation archives 
will be undertaken by Tom Sparrow.  
 
Dissemination: A new web interface will be developed by Tom Sparrow and Andy Holland, drawing 
on data from the existing BARC database which contains basic information (inventory, age, sex, 
stature, pathological and metrical data) for all of the Chichester skeletons and combines the GIS 
interface with an interactive graphics engine for viewing the 3D bones to provide a complete toolkit to 
remotely analyse and research the bone collection. The engine will be created by Dr Christopher 
Watkins and will use existing data representation and compression technology developed and 
patented by Ugail and subsequently licensed to Tangentix Ltd (University spin-out company), based 
on Partial Differential Equations (PDEs), where boundary curves on the 3D shape, corresponding to 
the key features of the shape are extracted semi-automatically and used to reconstruct the 3D 
geometry at arbitrary levels of details (LOD). This method approximates the 3D geometry of the 
shape in the form of low level mathematical functions and hence produces large compression of the 
3D data while retaining high detail. Large compression is vital for handling large data sources 
interactively without the need for powerful graphics cards. The engine will be integrated into the 
website using the beta version of Microsoft Silverlight 5 (full version to be released later in 2011) – 
end users will have to install a Silverlight plugin into their browser for the application to work but no 
other downloads are required.  The interactive web resource will be trialled by current Masters 
students and further developed/ refined based on their feedback.  
 

Sustainability & Preservation: We will liaise with both the IT infrastructure Team at the University of 
Bradford and the ADS in York from the outset to ensure long-term sustainability of the digital 
resource, as well as following closely the guidelines for “website development and accessibility” and 
“e-learning content” from TechDis. The University of Bradford has user and contributor licenses for 
Jorum, and JorumOpen (as per JISC requirements) will be used to store linked metadata to the raw 
bone scans which will be stored within the ADS repository for long-term archiving. 
 

1.5 Anticipated Impact 
This multi-disciplinary project is seen as having wide-ranging impact because of a) the new interactive 
content generated as a sustainable digital archive for those interested in the clinical manifestations of 
leprosy and the archaeology of this important medieval cemetery, b) the need to develop new 
sustainable approaches to recording osteological material (via 3D digitisation methods). As such there 
will be significant numbers of students interested in the outputs from this proposal (for biological 
anthropology numbers alone across UK/ USA refer to Caffell et al 1999). 
 

Impact Area Anticipated Impact Description 

in HE To maintain teaching & learning excellence in Human 
Osteology which is studied by diverse student groups 

anthropology/ archaeology those with an interest in understanding the past through the 
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physical remains of past peoples including their health and 
nutrition status 

forensic science those with an interest in assessing traits used in 
individualization and trauma 

anatomy and medical science those with a need to understand the architecture of the body 
and the underlying framework for the skeletal muscles 
 

general public The 3D representation of this resource will be of widespread 
appeal to the general public and will enhance the wider 
Chichester archive 

1.6 Stakeholder Analysis 
 

Stakeholder Interest / stake Importance 
(H/M/L) 

Students Valuable resource of interest to diverse 
student groups. Enables direct access to 
type specimens for lepromatous leprosy, 
illustrating different clinical manifestations 
of the disease. 

H 

Chichester District Museum An opportunity to directly link to the 
osteological evidence and more widely 
disseminate the excavation archive 

H 

University of Bradford Staff Valuable resource for teaching/ research 
– highlights the significance of the BARC 
holdings to a wider community 

H 

Other institutions Ability to access type specimens for 
lepromatous leprosy, illustrating different 
clinical manifestations of the disease. 

H 

JISC Clear fit to the rapid digitisation theme 
and of relevance to other related projects/ 
developments in the field 

H 

Existing/future users of 3D digitising 
devices 

Project pipeline can be applied to any 
area (not just archaeology-based) that 
uses a digitising device to capture 3D 
point-clouds.  Representation using PDEs 
for compression and Level of Detail (LOD) 
will be of interest also. 

M 

 

1.7 Related Projects 
Non 

1.8 Constraints 
Time constraints are to be managed by a multi-disciplinary project team comprised of extant research-
active staff, project students and researchers. 

1.9 Assumptions  
The project has extant staff, instrumentation and collections to draw upon as specified within the 
project design. 

1.10 Risk Analysis 
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Risk Description Probability 
(P) 

1 – 5  
(1 = low 

 5 = high) 

Severity 
(S) 

1 – 5  
(1 = low 

 5 = 
high) 

Risk 
Score 
(PxS) 

Detail of action to be taken 
(mitigation / reduction / transfer / 

acceptance) 

Organisational 1 4 4 There are overlaps between 
researcher positions, to ensure 
continuity in the work-flow. The 
project is guided by the support of 
an advisory panel. A number of the 
advisory panel have already met 
with us (10

th
 March; 16

th
 May). 

Technical 1 3 3 We have a 3-year premium 
warranty which offers free repair 
and free loan of Arm + Laser Line 
Probe whilst this is being serviced. 

External suppliers 1 3 3 The project is not reliant on 
external suppliers, other than for 
software (already ordered) and 
consultancy (researcher already 
engaged). 

Sustainability 1 3 3 Sustainability plan to be developed 
and put in place together with ADS, 
Jorum and IT Infrastructure team at 
Bradford considering digital 
lifecycle and preservation of digital 
data. 

Intellectual property 1 2 2 The interactive viewer will use 
existing IP. A version showing 
lower-resolution models will be 
made freely available – high 
resolution models will be available 
through license purchasing. All raw 
scans freely available through 
ADS. 

 

1.11 Technical Development 
The project will apply existing technologies/ approaches developed at Bradford to the scanning of 
bone elements with pathological lesions. An important consideration is the recognition of normal as 
well as pathological bone and so adult non-pathological bones will be scanned to provide normal 
comparators. 
 
No open source software will be developed (See section 10), however Microsoft Silverlight 5 beta 
version will be used to integrate existing tools (compiled as *.dll library files) to render PDE 
representations of objects within the website and web-browser for the interactive viewer.  
 

1.12 Standards 
The following standards apply to our project: 

 

Name of standard or 
specification 

Version Notes 
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Ethics standards  various Compliance with UoB ethics policy, BARC 
human remains policy and policies 
governing human remains incl. Guidance for 
Best Practice for Treatment of Human 
Remains Excavated from Christian Burial 
Grounds in England  (CofE/EH 2005) and 
Human Bones from Archaeological Sites 
(EH 2004)  

Metadata  We will follow guidance from Jorum/JISC 
and ADS in archiving our digital data in 
these repositories. 

3D Laser Scanning for 
Heritage: Advice and guidance 
to users on laser scanning in 
archaeology and architecture. 
(English Heritage 2007) 

 Guidelines on data capture and subsequent 
conversion of point clouds to representations 
such as polygon meshes.  Discusses 
various formats available for storing 3D scan 
data. 

Creating a custom Silverlight 
installation experience: 
Installation Experience White 
Paper, Microsoft, 2009. 

 Our interactive viewer will use Microsoft 
Silverlight to integrate the 3D graphics 
engine within the web-browser.  On the 
users end, this requires a software plugin to 
be installed.  This white paper offers detailed 
guidelines on how best to present this to the 
user so that it is quick and easy to load the 
viewer. 

 
The bones will be scanned using the FARO Arm Quantum Laser Scanner hardware with the Laser 
Line Probe V3 which when combined has an accuracy of 54 microns.  The PolyWorks Modeler 
software from InnovMetric will be used to capture the point clouds and surface with a polygon 
representation.  PolyWorks will also be used to post-process the mesh (remove noise, fill holes, etc.).  
The polygon mesh representation of the point clouds will be exported in *.obj format (Alias wavefront) 
and imported into Autodesk products Maya and Mudbox to apply photographs to create texture maps.  
A final version of each bone with correct UV texture coordinates and the given texture map will be 
exported as *.obj (the texture map is exported as a separate *.jpg file).  These will be archived within 
the ADS and Jorum. 

1.13 Intellectual Property Rights 
Our plan is to store all high resolution scans (fully-textured polygon meshes) within the ADS 
(Archaeology Data Service) and/or JORUM which will be downloadable for free, and open to all (not 
for commercial use).  Each bone will be stored in a separate file (open file format such as OBJ) for 
download with appropriate metadata.  The user can then import these bones into many standard 
packages such as 3D Studio MAX, Maya, or MeshLab which can be downloaded and used for free, 
and manipulate them as they wish. The next stage is to take those high resolution scans and 
represent them with Partial Differential Equations (PDEs) which, as stated in the above, allows for 
large data compression and also automatic levels of detail (ability to change the resolution).  This 
PDE representation will allow an interactive application to be built, which will contain the bones of the 
whole skeleton, and will contain basic operations such as rotate and zoom, as well as simple tools to 
measure bone length, area, and volume. The IPR issues arise because there is a patent in place on 
the PDE method, and so our proposition is to allow a version of the software which can be 
downloaded for free which allows the bones to be viewed at different levels of detail up to a 
predefined level which will not be the highest possible resolution.  If at any time the user requires to 
view a bone in more detail, they can download that full resolution scan and import it into one of the 
above mentioned packages (plus others) to view it separately, or they could purchase the full-license 
software which will allow the level of detail to be controlled from the lowest to the maximum resolution. 
The free software will be released with terms and conditions stating that it can be used for research 
and educational purposes only (i.e. not commercial). 
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2 Project Resources 

2.1 Project Partners 
At Bradford, the Biological Anthropology Research Centre (BARC) specialises in the analysis of 
human skeletal remains, both ancient and modern. The BARC houses the largest collection of human 
skeletal remains in an archaeology department in the UK. This includes material dating from the 
Neolithic to the 19th century. The BARC has significant holdings including the Chichester collection 
and a donated collection of historic x-radiographs that represent clinical manifestations of leprosy from 
living individuals. These specimen radiographs from Ethiopia taken by Dr Jos Andersen, some of 
which are accompanied by clinical notes, were donated to University of Bradford via Dr Keith 
Manchester. They are a valuable bridge between suspected modern cases and the major pathological 
remodelling seen in the morbid specimens from the former leprosarium at Chichester. The Centre for 
Visual Computing brings together unique computational, physiological and psychological expertise 
to undertake world-leading R&D in digital imaging, visualisation, human visual perception, computer-
based simulations and machine learning. This combined expertise coupled with state-of-the-art 
equipment, offers key advantages in measurement, evaluation, modelling, visualisation and intelligent 
analysis of 2D and 3D data. The Centre addresses problems in areas of medical imaging, biometrics, 
and face recognition, and works with organisations in healthcare, visual media, personal care and 
security in a number of ways providing services ranging from R&D and consultancy to bespoke 
software development and digital content creation. Project Partner Chichester District Museum has 
an extensive archaeological collection, holding roughly 300,000 objects from Chichester and District, 
dating from the Palaeolithic to present day. Their outreach and learning service works with schools, 
community groups and families to encourage a direct engagement with the past through the handling 
of museum objects. 
 
We have brought together a distinguished panel of experts who will form our advisory panel. The 
panel will be kept up-to-date via email and will be invited to two advisory panel meetings. Panel 
members include: Dr Keith Manchester (Palaeopathologist and GP, developed Bradford collections; 
clinical x-rays were donated to Bradford via KM); Prof Don Ortner (Palaeopathologist; former director 
of NMNH, Smithsonian Institution, Washington DC; Visiting Professor UoB); Dr Alan Odgen 
(Palaeopathologist, Retired Dental Lecturer and Honorary Research Fellow UoB); Anthea Boylston 
(Palaeopathologist, Honorary Research Fellow UoB); Anooshka Rawden (Museum Officer 
(Archaeology), Chichester District Museum); Dr Marina Bloj (Assoc Dean for Research/ Director of 
Institute for Life Sciences Research; Assoc Dir Centre for Visual Computing); James Kenny 
(Archaeology Officer, Chichester District Council – involved in the original post-excavation analysis of 
the site and now responsible for promoting archaeology of the district, its preservation and wider 
public interest in it); Prof Peter Hartley (National Teaching Fellow/ Professor of Education 
Development and expert in innovative engagement with wider educational communities). 
 

2.2 Project Management 
Project management will follow the model suggested by JISC‟s Project Management Guidelines (May 
2008). Dr Andrew Wilson will be responsible for the Project Management and delivery of core project 
documents, including liaison with the JISC Programme Manager. A total of 60 hours of Wilson‟s time 
is allocated to Project Management. The Project Manager will be responsible for the overall 
management of the project. The management committee will comprise Buckberry, Ugail and Gaffney. 
Wilson will be responsible for the day-to-day running of the project, with specific supervision provided 
by other members of the management committee as appropriate. Formal academic oversight relating 
to the Chichester collection and supervision of the placement student will rest with Dr Jo Buckberry. 
Technical supervision (3D scanning, web interface) will be provided by Professor Hassan Ugail 
together with Dr Christopher Watkins. The project team will comprise two experienced full-time 
Research Assistants whose time will be committed as follows: to the databasing, scanning, surfacing, 
texturing, PDE engine development, and website text production.  Dr Christopher Watkins will 
supervise a mixed team of undergraduate and postgraduate students who will be responsible for 
texturing the bones.  Development of the web interface and GIS interface will be outsourced and will 
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be supervised by Dr Chris Gaffney. Time is allocated within the budget for attendance at two JISC 
Programme Meetings/ events. 

2.3 Project Roles 
 

Team Member Name Role Contact Details Days on the 
project 

Dr A Wilson PI Arch Sci, Bradford Uni  

Dr Jo Buckberry Co-I Arch Sci, Bradford Uni  

Dr Chris Gaffney Co-I Arch Sci, Bradford Uni  

Prof Hassan Ugail Co-I Vis Comput, Bradford Uni  

Dr Chris Watkins Researcher/ Manager Vis Comput, Bradford Uni  

Mr Andy Holland Researcher  Arch Sci, Bradford Uni  

Dr Becky Storm Researcher  Arch Sci, Bradford Uni  

Mr Tom Sparrow Researcher Arch Sci, Bradford Uni  

Dr Keith Manchester Honorary Researcher/ 
Advisory Panel Member 

Arch Sci, Bradford Uni  

Dr Alan Ogden Researcher/ Advisory Panel 
Member 

Arch Sci, Bradford Uni  

Ms Rachel Holgate  Placement intern (BARC) Arch Sci, Bradford Uni  

Mr Patrick Garwood:  Placement intern (texturer) Vis Comput, Bradford Uni  

Mr James Thompson: Placement intern (texturer) Vis Comput, Bradford Uni  

Mr Tom Newbold Placement intern (texturer) Vis Comput, Bradford Uni  

Mr Toby Ogbogu Placement intern (texturer) Vis Comput, Bradford Uni  

Dr Marina Bloj  Advisory Panel Member Vis Comput, Bradford Uni  

Mrs Anthea Boylston Advisory Panel Member Arch Sci, Bradford Uni  

Prof Don Ortnor Advisory Panel Member Smithsonian Institution  

Dr John Follows Honorary Researcher/ 
Advisory Panel Member 

Arch Sci, Bradford Uni  

Ms Anooshka Rawdon Advisory Panel Member Chichester District Museum  

Mr James Kenny Advisory Panel Member Chichester District Museum  

Prof Peter Hartley Advisory Panel Member CED, Bradford Uni  

The following training needs will be met throughout the project: 
 

 Use of the Faro 3D laser scanner and laser safety training (Andy Holland) 

 Macro-photography (Rachel Holgate) 

 Familiarisation workshops (basic osteology and key palaeopathological features) for texturers 
from Visual Computing 

2.4 Programme Support 
-Help with Jorum compliance 
-Support for wider publicity for British Science Festival event. 
-Support and guidance for evaluating the impact of our outputs and resources. 
 

3 Detailed Project Planning 

3.1 Evaluation Plan 
 

Timing Factor to Evaluate Questions to Address Method(s) Measure of Success 

Month 1 Scanning process Time per element, 
mounting methods, 
scanning resolution, 

3D laser 
scanning 

Number of bones 
scanned successfully 
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optimum conditions 
(e.g. lighting, 
background)  

Month 2 Texturing/ post-
processing 

Time per element, 
number/ type of 
photographs and 
accuracy of 
photographic overlay 

Photography, 
computer 
processing 

Good quality 3D 
images that accurately 
represent original 
bones. 

Month 3 Web layout/ design 
criteria 

Sequence of 
information to be 
viewed 

Discussion 
within project 
team/ 
involvement of 
advisory panel 

Consensus 

Month 4 Functionality of web 
interface 

General appraisal of 
the tool/ functionality 

Polling of MSc 
students/ 
members of 
CED 

Feedback 

Month 5 
onwards 

Dissemination uptake Online/ 
personal 
correspondence 

Expressions of 
interest/ website hits 

3.2 Quality Assurance 
 

Output  

Timing Quality 
criteria 

QA method(s) Evidence of 
compliance 

Quality 
responsibilities 

Quality tools  
(if 

applicable) 

1 Accuracy of 

scans 

Comparison with 

element 

Cleanup of 

extraneous scanned 

information 

RA1/RA2  

2 Functionality 

of 

Interactive 

graphics 

engine (free 

navigation, 

measurement 

tools) 

Compare virtual 

measurements to 

real-world 

measurements,  

Test usability with 

MSc HOP students. 

RA2/RA1  

 

3.3 Dissemination Plan 
 

Timing Dissemination Activity Audience Purpose Key Message 

Sep 2011 Imaging the Past Session – 

linked to launch in local 

media (both Bradford/ 

Chichester) 

British Science 

Festival (Bradford) 

– General interested 

public, media, and 

specialists. 

Launch of 

interactive web 

interface/ content 

Value to wide-

ranging audience 

Jul-Aug 

2011 

Academic paper Anthropology Overview of 

method as applied 

to pathological 

lesions 

Detail of method/ 

appropriate 

standards 

May-Aug 

2011 

Project blog General To promote the 

ongoing work of the 

wider project team 

Importance of the 

work 



Project Identifier: From Cemetery to Clinic 
Version: 2 

Contact: Dr AS Wilson/ Dr Christopher Watkins 

Date: 13
th

 July 2011 

 

Page 12 of 16 
Document title: JISC Project Plan Template 
Last updated: Feb 2011 – v2.0 
 

 

May-Jun Video piece General To promote the 

ongoing work of the 

wider project team 

Importance of the 

work 

 

3.4 Exit and Embedding Plans 
 

Project 
Outputs/Outcomes 

Action for Take-up & Embedding Action for Exit 

Interactive Web Resource Hosted/ maintained in conjunction 
with UoB IT Infrastructure team 

Minimum maintenance for 3 
years 
post-project; Launch event at 
the 
British Festival of Science 

Develop interface for 
extant BARC database/ 
project website 

Key infrastructure already exists The BARC is a key area within 
Archaeological Sciences at 
Bradford, as such there is a 
vested 
interest in maintaining this 
resource 

Archiving of raw scans These will be converted to open 
source format with associated 
metadata 

These will be hosted by ADS 
and 
JorumOpen 

Methodological 
development – 
Optimisation of 3D 
digitization of 
osteological remains 

Method development will be a key 
aspect of the initial phases – with 
RA1 and RA2 in particular needing 
to work closely together 

The outputs will be checked by 
core staff, members of the 
advisory 
panel and current students 

Journal paper Proposed journal paper ‘Towards a 
sustainable osteological resource 
using 3D laser scanning- informing 
best practice’ 

We will target an appropriate 
peer-reviewed journal with good 
impact 
e.g. American Journal of 
Physical 
Anthropology 

 

3.5 Sustainability Plans 
 

Project Outputs Why Sustainable Scenarios for Taking 
Forward 

Issues to Address 

Interactive Web 
Resource 

Teaching resource, 
national/international 
interest, institutional 
support, need for 
further digitisation. 

Resource to be maintained 
within BARC, seek further 
institutional support 
(repository/dedicated 
backup) 
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Appendices 

Appendix A. Project Budget 
In hosting the project at the University of Bradford we are in the unique position to have in-house the 
majority of the collections that we seek to digitise (with the exception of the original excavation 
archives, which are curated by Chichester District Museum). Furthermore, we have the diverse skill-
sets to deliver a high quality 
product based on a deep knowledge and understanding of the osteological material and the technical 
expertise and equipment to be able to make it happen. 
 
Staff costs: We have anticipated the need for two dedicated full-time experienced RAs (RA1 and 
RA2), with further specialist input from RA3 in producing clinical descriptions of the x-radiographs 
(~600). A discrete work 
package to geo-reference selected material from the original excavation archive as searchable GIS 
content will be undertaken by Tom Sparrow (outside consultant – GIS). The cost of scanning x-
radiographs, plans and slides will be covered by three months payment to a placement student. RA4 
will be recruited internally and will develop the main web-interface part-time over 3-months. 
Equipment & consumables: The University of Bradford has key in-house capabilities (facilities and 
resources) that extend the potential value of the project award. In particular, the Centre for Visual 
Computing has non-contact 3D digitising facilities, including a FARO Arm Quantum Laser Scanner 
(purchased May 2010) which will be sited within BARC for the duration of the project. The BARC has 
an Agfa FS50B x-ray film scanner which will be available for scanning the clinical radiographs from 
Ethiopia and those of the Chichester skeletons. We envisage the need to purchase an additional 
software license (PolyWorks Modeler, InnovMETRIC) so that scanning and surfacing can be 
performed concurrently and an external hard-drive in order to ensure regular backup of the scanned 
data. 
Travel & subsistence: Travel and subsistence costs will be kept to a minimum because both the 
osteological material and the hard-ware for scanning these remains is maintained in-house. The 
limited costs requested include funds for three return visits for colleagues from Chichester District 
Museum, as well as the opportunity for members of the Advisory Panel to attend periodic meetings at 
the University of Bradford. 
Dissemination: The project outputs will be available for widespread scrutiny from members of the 
general public to students engaged in human osteology training. The cost of the interface at the 
University of Bradford will be kept to a minimum because the project will build upon the existing BARC 
database. All raw scans will be stored within ADS (£10k) in an optimised form which will permit free 
and open access to the resource. We intend using the fact that the University of Bradford plays host 
to the British Festival of Science (12

th
 Sept 2011) to officially launch the web interface in a session co-

hosted by Dr Chris Gaffney draft title ‘Imaging the past’. 
Evaluation: The project will be scrutinised by an advisory panel (requiring only travel and 
subsistence); the interactive web resource will be evaluated by current Masters students during their 
studies; Centre for 
Educational Development (CED) at Bradford will undertake an independent evaluation leading to 
publication. 
Engagement at JISC programme level: Two days have been allocated for engagement at JISC 
programme level over the course of the award with the production of promotional content for hosting 
on the JISC website. 
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Appendix B. Workpackages 
Work package 1 (Scanning/photography of bone elements) - We plan to scan approximately 600 
skeletal elements. These estimates were based on pilot assessment of the time taken to scan trial 
bones (femur and cranium) and on the number of skeletons from Chichester that are known to yield 
evidence of leprosy.  A more accurate number cannot be provided as in reality, some of the bones, 
due to their fragile state, require extra care with handling which will undoubtedly increase the time 
take to scan. Handling time will vary depending on the fragility of the given bone. 
 
Work package 2 (Surfacing & texturing) – This package runs concurrently with WP1.  The point 
clouds and photographs for each bone from WP1 are used to produce a fully-textured polygon mesh 
of each bone – as this process will take at least double the time of WP1(as a minimum), we have set 
a more realistic target of 200-300 bones to fully texture.  The process is: 1) generate polygon mesh 
automatically using PolyWorks; 2) clean the surface by filling holes, removing noise, and redefining 
sections that we not scanned well; 3) generate the UV map  for texturing; 4) Apply photographs to UV 
map and then re-apply to polygon mesh for final textured 3D model (with colour) and output as .OBJ 
file format . 
 
Work package 3 (Scanning of radiographs/ Excavation archives) – This will largely be done by 
Rachel Holgate with some input from Tom Sparrow and Dr Jo Buckberry. 
 
Work package 4 (Development of Interactive PDE engine) – The engine will be developed to 
render/display in real-time and interactively a selection of the digitised bones within the web-browser 
(as part of the web-interface developed in WP5).  These bones will not be the polygon meshes from 
WP2, but the PDE curve/patch representation.  Hence, the following process will be followed: 1) Build 
user-interface and rendering engine and integrated into web-browser using Microsoft Silverlight – 2) 
Build on existing in-house technology to define PDE-based curves and patches for each bone; 3) 
Integration of bones into viewer by linking to underlying database. 
 
Work package 5 (Web-interface development) – this will be guided by the management team to 
ensure that Tom Sparrow and Andy Holland liaise with appropriate personnel to develop the web-
interface around the digital content provided. 
 
Work package 6 (Evaluation) – This will be by both individuals familiar with palaeopathology (current 
MSc HOP students) and those not familiar with palaeopathology (via the Centre for Educational 
Development) to ensure that we have input from relevant parties in trialling the output before full web-
launch. 
 
Work package 7 (Dissemination) – We will use a variety of media (project blog; British Science 
Festival launch; academic papers – both conference presentations and journal articles) to promote the 
final web-based product. 
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