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Welcome note from the Editor
It’s that time of year again, with the short, cold days and Christmas only just round the corner, what better
way to warm up than with a cup of your favourite hot beverage and some exciting snippets of research
combining our favourite things (archaeology and remote sensing of course!).
The edition we have two contributions from the world of archaeological forensics. Andrew Wilson and
colleagues at the University of Bradford describe the use of 3D technology to improve the access to pathological
skeletal collections for teaching and research, while Emily Norton, winner of the President’s Cup at this years’
RSPSoc Annual Meeting, gives insight into her ongoing doctoral study of the potential for using airborne and
ground spectral sensors to detect vegetation change indicative of mass grave locations.
Over the past few years the potential for the use of citizen science to contribute to archaeological research
has been debated, particularly with respect to identifying features from the increasing wealth of airborne
remote sensing data available. In our final article, Gary Duckers reports of the results of his MA research, which
attempted to break down some of the technological and knowledge barriers to the use of airborne lidar by
community archaeology groups by enabling viewing and transcription of the data via webGIS.
The summary of upcoming events for 2014 is looking pretty busy which is great to see. Don’t forget to let
the editor know of any event you are planning around digital heritage be it conference, workshop or training.

Rebecca Bennett
on behalf of ArchSIG Steering Group
Chris Brooke, Paul Bryan, Keith Challis and Danny Donoghue
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Call for contributions
ArchSIG is looking for contributions for the next issue (Spring 2014). These should be introductory articles
with text (up to 500 words) and an image which give a flavour of your current research in remote sensing
techniques for archaeology and heritage management. We are looking for a diverse range of topics from
visualisation to mapping and imagery along with more technical studies, at a scale ranging from landscape to
artefact.
The newsletter provides an excellent way to introduce your research to other archaeological remote
sensing specialists. The editors welcome all expressions of interest as it is intended to issue the newsletter
quarterly.
Contributions should consist of the following:
text (circa 500 words),
images (300dpi in jpeg or png format)
your contact details.
Please send your articles to Rebecca Bennett (rebecca@pushingthesensores.com) for inclusion.
_____________________________________________________________________________________________________________________
The Remote Sensing and Photogrammetry Society ArchSIG does not claim to have a unified view; this
newsletter provides a forum and therefore any views expressed by contributors are not necessarily those of the
editor or steering committee.
Copyright is retained by the authors. Members are encouraged to contact authors directly should they have
comments about any article.
_____________________________________________________________________________________________________________________

3

‘Bradford Visualisation’ – Celebrating the work of Digitised Diseases
Dr Andrew Wilson, Bradford University
A.S.Wilson2@bradford.ac.uk
The University of Bradford has established a reputation for work on imaging and visualisation in
archaeology and anthropology through a number of high-profile projects. These capabilities are built around
expertise in 3d imaging of bones, artefacts, archaeological sites, heritage structures and landscapes. On 9th
December we launched the web resource Digitised Diseases at an event hosted by the Royal College of
Surgeons of England at Lincoln’s Inn Fields in London. The launch celebrated the contributions of a large
project team spread between the University of Bradford, and project partners Royal College of Surgeons and
MOLA (Museum of London Archaeology).
The Digitised Diseases website is an
open access resource featuring human
bones which have been digitised using 3D
laser scanning, CT and radiography. The
project focussed on a wide range of
pathological type specimens from
archaeological and historical medical
collections, specifically examples of
chronic diseases which affect the human
skeleton for which many of the physical
changes are often not directly observable
within clinical practice. Of major interest
to many will be high fidelity photorealistic digital representations of 3D
bones that can be viewed, downloaded

Project team members and guests celebrate at a pre-launch event in
Bradford. (Photo: Dr Adrian Evans)

and manipulated via computer, tablet or smartphone, using our online viewer, or with freely available software
such as MeshLab.
The resource includes more than fourteen hundred specimen descriptions and more than sixteen hundred
scans, representing in excess of ninety three thousand scan passes, with more than forty one thousand texture
photographs. The size of digital data produced, including raw and processed data is in excess of seven
terabytes. It is important to note that Digitised Diseases is a born-digital resource and whilst freely available for
use with clear attribution, is not available for derivatives including 3D printing following the wishes of our
project partners and their Trustees.
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Within the first three and a half days the resource had
received more than a million hits representing more than
thirteen thousand unique visitors from a total of one hundred
and eighteen countries, despite still only running in betaversion. The uptake of the web resource has benefited from
coverage by Guardian Online. Of vital importance was the
targeted approach to social media taken from the project
outset with regular blog posts
(http://digitiseddiseases.wordpress.com/ ), including the
popular ‘Pathology of the Week’ slot.
A digitised specimen from the collections at
Bradford showing changes to the cranium
associated with treponemal disease (syphilis).

At the end of 2013 we also launched our new Hub for Imaging
and Visualisation at the University of Bradford with seed-

monies from HEIF. The function of this facility is two-fold - essentially to act as a focus for developing further
grant-funded projects with external partners and as a conduit for commercial activity. The establishment of
‘Bradford Visualisation’ (http://bradford-visualisation.com/ ) comes on the tail of major funded projects
‘Digitised Diseases’ (Jisc Content Programme 2011-13, Mass Digitisation); ‘From Cemetery to Clinic’ (Jisc Rapid
Digitisation 2011); ‘Visualising Animal Hard Tissues’ (AHRC Science & Heritage Programme Research
Development Award 2013-14); ‘Fragmented Heritage’ (AHRC Digital Transformations Theme Large Grant
2013-17) and as a major component of the ‘DART’ project (AHRC Science & Heritage Programme Large Grant)
led by the University of Leeds.
Our capabilities take us from the landscape scale, with particular focus on combining aerial imagery with
other terrestrial imagery centred on survey, photogrammetry and geophysical prospection, down to expertise
in the digital documentation and presentation of human skeletal remains, animal tissues and other
archaeological objects using a wide range of capabilities including laser scanning, structured light scanning,
photogrammetry, focus-stack macrophotography, object movies and RTI. Our expertise in surface metrology
also caters for materials science interests at the sub-millimetre level. We undertake research and commercial
work with institutions that want to make their collections more widely accessible; as well as archaeologists and
heritage bodies that are interested in digital documentation of bones, artefacts, standing buildings and
archaeological sites.

www.digitiseddiseases.org

www.fragmentedheritage.com

www.3dbones.org/visual

http://www.barc.brad.ac.uk/FromCemeterytoClinic/
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The Prospection of Mass Graves: A Multi-Platform Approach
Emily Norton*, Andrew Ford and Paul Cheetham School of Applied Sciences, Bournemouth University
enorton@bournemouth.ac.uk
Mass graves occur as a result of mass disasters, human rights abuses, war and conflict. They are a
worldwide, societal, political and humanitarian issue with approximately 200 site excavations taking place
every year since 1996 in Bosnia and Herzegovina alone (Personal Communication, ICMP). Mass graves are of
huge forensic importance as they are the principle source of physical evidence for criminal proceedings and
investigations. Such proceedings are becoming increasingly common internationally, and consequently the
detection and location of mass graves is currently at the forefront of international forensics. The ability to
detect such sites confidently and efficiently using airborne or orbital/multispectral imagery would be
revolutionary.
Previous research has been
carried out by Kalacska et al,
(2009) into the application of
remote sensing for the detection
of clandestine mass graves. This
research, carried out in the Costa
Rican tropics using cows as
analogues for human remains,
suggested that the presence of
buried organic remains alters
the vegetation surrounding and
directly above mass graves,
particularly vegetation stress, as
measured using the gradient of
the Red Edge (see Figure 1).
The research that is
currently being undertaken by
the authors investigates the
results found by Kalacska et al
(2009) through carrying out two
Figure 1 – Spectral responses of the experimental mass grave and the
false grave using the ASD FieldSpec. Note the temporal lag in the
gradient of the Red Edge on the true grave.
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UK based studies. The first study utilises a foot and mouth mass burial from the 2001 epidemic as a proxy;
containing ~139,000 animal carcasses in six mass burials. This site was selected in order to ascertain whether
it is possible to detect mass burials a decade after burial through observed phonological differences.
Archive Landsat imagery from 1992 through to 2010 was acquired and NDVI images produced. It was
found that five years post interment (2006) there was a clear difference in NDVI on mass graves containing
cattle versus other land surface types (including undisturbed grass and empty burials – see Figure 2). Flights
were requested during March/April (spring/summer) and mid-August (peak stress) where spectral and aerial
data including Eagle and Hawk as well as LiDAR will be acquired by NERC ARSF (expected 2014). Simultaneous
field spectroscopy using a GER 1500 (provided by NERC FSF) will be carried out for calibration purposes; in
addition, photogrammetry will also be used to demonstrate subsidence of the graves and geophysical surveys
will be carried out to detail the extent and size of the graves.

Figure 2 – Difference in NDVI values for full graves versus empty graves and the other airfield segments.
Source: Norton et al, 2013.
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The second study site is located on a private estate in Dorset where two simulated mass graves have been
purposely created; one containing ~350kg of pig remains and the other a control and therefore empty. This
long term study is designed to ascertain whether new mass graves can be detected weeks/months/years after
burial due to seasonal phonological differences. Each of the graves has two surface types; where half is returfed and the other, bare soil. Reflectance spectra have been and will continue to be collected on each of the
graves and on a control, undisturbed area of grass using a GER 1500 (provided by NERC FSF). Intensive
geophysical surveys are also being undertaken regularly to monitor the extent of the graves as well as
decomposition over time. Field photographs are also being collected in order to produce digital surface models
(DSM) using Structure from Motion (SfM) as demonstrated within Figure 3. It is anticipated that the DSM’s will
reveal subsidence over time.

Figure 3 – DSM of Empty Grave created using Structure from Motion (SfM).
Source: Norton et al, 2013.

Both of the two studies are on-going, with future research being to employ fine spatial resolution
multispectral imagery to detect and locate real human clandestine mass graves in temperate environments
such as Bosnia and Herzegovina.
Kalacska, M.E., Bell, L.S., Sanchez-Azofeifa, G.A., and Caelli, T., 2009. The Application of Remote Sensing for Detecting
Mass Graves: An Experimental Animal Case Study from Costa Rica. Journal of Forensic Sciences, 54 (1), 159-166.
Norton, E.A., Ford, A.L.J., and Cheetham, P., The Prospection of Mass Graves: A Multi-Platform Approach. In RSPSoc
2013: Earth Observation for Problem Solving. Glasgow, 3rd-6th September 2010.

_____________________________________________________________________________________________________________________
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Crowdsourcing Point Clouds - challenging barriers to community driven
interpretations of lidar data
Gary Duckers
g.duckers@hotmail.co.uk

Currently, several barriers to the utilisation of spatial technologies and data by community and
archaeological groups are evident. The primary factors that prohibit the use of GIS in archaeology and
humanities research are the cost of software and the knowledge and skills necessary to utilise the available
tools effectively (Jessop 2008). The expense of data capture and acquisition is also a barrier when considering
utilising remote sensed datasets (Anand et al 2010). These factors contribute to the creation of a ‘geospatial
divide’ between those with necessary expertise and resources and those engaged in relevant activities but
lacking the necessary expertise to use geospatial data (Owen, Green & Elias 2009). Significantly, hegemonic
practices that encourage the primacy of non-inclusive methods of data interpretation are not congruent with
current and arguably dominant paradigms in archaeological discourse that promote multivocality.
To challenge these barriers, a research project was conducted in part fulfilment of a master’s degree at the
University of Birmingham, which explored the potential of web-based tools for archaeological interpretation of
lidar data by a non-expert audience. This was accomplished through the creation of bespoke web-based tools
designed to facilitate crowd-sourced transcription of archaeological features and trialled through a case study
using lidar data covering 100km swathe of the Cotswolds, Gloucestershire. During this trial, a group of nonexpert volunteers were tasked with transcribing archaeological features and generating feedback on
effectiveness of the application and their user experience.
The web-based tools utilised an open source 'Geostack' of software, consisting of a PostgreSQL/PostGIS
database, GeoServer, OpenLayers and GeoExt JavaScript frameworks to create a browser based platform to
enable volunteers to analyse and interpret data processed using a range of lidar visualisation techniques such
as Principal Component Analysis [PCA] and Sky View Factor [SVF] (Figure 1).
Once features were identified the data could be exported to range of traditional GIS software packages or
viewed in software such as Google Earth and taken into the field on a tablet or laptop as a tool to locate and
‘ground truth’ features (Figure 2).

9

Figure 1: WebGIS application and examples of multiple lidar visualisation methods used in project by volunteers
to investigate the landscape of the Cotswolds.
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Figure 2: Results can be
displayed and
interrogated in the
WebGIS application or
via third party software
such as Google Earth.

Results indicated a speed of transcription similar to rapid assessments conducted by professional bodies.
However, identification and accuracy of interpretation was not always of a consistent standard.
Understandably, given the non-expert user base, was a tendency to use broad terminology when describing
features or attributes and principally transcribe only easily identifiable or obvious features types. However, as
shown in Figure 3, feature types such as ridge and furrow were regularly identified some of which had not been
previously recorded in Historic Environment Records [HER] for the region, highlighting the usefulness of
process in generating new data despite inconsistencies of interpretation due to lack of experience.
The analyses conducted also assessed the effectiveness, from a non-expert perspective, of the Google Earth
imagery, Hillshade, Slope, PCA and SVF visualisation methods. The PCA method proved marginally more
effective method in terms of feature visibility, as a single visualisation product, but the project also illustrated
the value of using multiple complimentary visualisation methods during interpretation to ensure the maximum
level of feature recognition and accuracy of transcription.
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Figure 3: Example WebGIS transcription of previously unrecorded ridge and furrow earthworks in project
area.

In conclusion, the project demonstrates that further development of conceptual and methodological
framework underpinning WebGIS in archaeological contexts can potentially lead to greater opportunities for
the creation of collaborative projects that can positively contribute to our understanding of the historic
environment. Facilitating a necessary epistemological shift from a narrative of exclusive expertise to a praxis
embracing a plurality of viewpoints and collective learning through the empowerment of disenfranchised
groups. Additionally, in a climate of increasing pressure on budgets of local HER departments and resources,
methods that can engage the public and augment the diminishing resources of professional organisations
should be encouraged. In the near future, the project will seek to explore cloud based GeoServer hosting to
minimise server costs and update the application to utilise the newly released JavaScript frameworks of GeoExt
2 and OpenLayers 2.13.1 adding functionality and improving usability.
Anand, S. Batty, M., Crooks, A., Hudson-Smith, A., Jackson, M., Milton, R. & Morley, J. 2010. Data mash-ups and the
future of mapping. http://www.jisc.ac.uk/whatwedo/services/techwatch/reports/horizonscanning/hs1001.aspx
Jessop, M. 2008. 'The Inhibition of Geographical Information in Digital Humanities Scholarship. Lit Linguist Computing
23, 39-50. http://dx.doi.org/10.1093/llc/fqm041
OpenGeo. 2012. White Paper: The OpenGeo Architecture, Available from:
http://boundlessgeo.com/whitepaper/opengeo-architecture/
Owen, D., & Green, A. & Elias, P. 2009. Review of Spatial Data Needs and Resources.
http://www.esrc.ac.uk/_images/Geospatial_report_Dec09_tcm8-5421.pdf

_____________________________________________________________________________________________________________________
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Announcements / Notices
This section will announce upcoming conferences, meetings, seminars. If you have an item for inclusion in
the next issue please send details to the editor.
12-13th
February

Conference

Digital Past 2014
http://www.rcahmw.gov.uk/HI/ENG
/Our+Services/Outreach+/

Llandudno, Wales

25th
February

Course

Archaeological Survey using Airborne
Lidar
http://tinyurl.com/OUDCE-lidar

Department for Continuing
Education, Oxford
University

6th March

Workshop

Computational Imaging – Field and
Lab Recording
CAA Greece/ArcLand workshop
http://www.caagr.org/2014/?q=workshop

Rethymno, Crete

26-28th
March

Workshop

TRAIL2014 workshop - LiDAR in
forested areas
http://trail2014.univfcomte.fr/pages/fr/menu5162/index.
html

Frasne, France

9th-11th
April

Conference

Institute for Archaeologists annual
Conference: Research in practice
http://www.archaeologists.net/confe
rence/2014theme

Glasgow, Scotland

22nd-25th
April

Conference

Computer Applications & Quantitative
Methods in Archaeology (CAA)
http://caa2014.sciencesconf.org/

23rd-27th
June

Course

Summer school: 2D/3D
documentation for archaeology
http://www.ariadneinfrastructure.eu/Services/2014TNA-call

Université Paris 1
Panthéon-Sorbonne Institut d’art et
d’archéologie, Paris
Pisa, Italy

9th-10th
July

Course

Aerial Photography: Archaeological
Interpretation course
http://tinyurl.com/OUDCE-Aerialphoto

Department for Continuing
Education, Oxford
University

8th-11th
July

Workshop

Lidar Visualisation and Interpretation
Workshop
http://www.archaeolandscapes.eu/li
daresslingen.html

Esslingen, Germany

2nd-5th
September

Conference

RSPSoc Annual Conference
“New sensors for a Changing World”
http://rspsoc.aber.ac.uk/en/

Aberystwyth University,
Wales
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22nd – 25th
September

Conference

SPIE 2014
http://spie.org/remote-sensingeurope.xml

Ansterdam, Netherlands

24th-27th
September

Conference

Aerial Archaeology Research
Conference
http://www.univie.ac.at/aarg/php/c
ms/index.php

Dublin, Ireland

13-15th
October

Conference

Space2Place: 5th International
Conference on Remote Sensing in
Archaeology
http://space2place.classicalstudies.du
ke.edu/call-participation

Duke University, Durham
North Carolina
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