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This paper looks at the challenges of how archaeologists engage with ‘Big’ 3D 
landscape-scaled data, such as airborne laser scanning, and complex data, such as 
hyperspectral imaging. These provide opportunities for rapid and extensive 
topographic recording and many (new) ways of seeing through multiple 
visualisations and analyses.  
However, these data beg some questions.  

• How effective are established techniques for feature identification (a basic 
building-block of landscape survey)?  

• What role for ‘computer vision’ in landscape survey?  (computer vision is used 
here as umbrella term for all methods by which imagery/data can be 
processed, analysed and understood using algorithms, with reference to the 
replication of the abilities of human ocular perception)  

• What are the synergies between established approaches to survey and how 
do we deal with different sources of information/knowledge? 

 
Extensive image processing and feature enhancement/extraction have a relatively 
long history in Remote Sensing Archaeology, where they were mainly introduced by 
satellite specialists. Initially, there was widespread hostile reception by 
archaeological practitioners (mainly aerial photo interpreters) to often naive 
applications, but the last decade has seen slow development towards mutual 
understanding, in tandem with rapid developments in computer vision techniques 
(simple = number plate recognition / complex = medical imaging). At the heart of the 
debates in this area of archaeological practice are tensions between those who 
believe that ‘computers’ have a limited or no role in feature extraction, to those who 
believe that computer vision is a valuable tool to help with complex analyses of 
complex, highly variable data. However, polarised positions are inherently unhelpful, 
and increasingly sophisticated medical applications demonstrate the potential as 
they routinely combine multiple datasets within a suite of approaches to diagnosis 
(see for e.g., http://www.comp.leeds.ac.uk/drm/).   
 
Given this potential and the increasing availability of complex/extensive landscape 
data it is important to look critically and reflexively at landscape survey practice, in 
particular to address the following questions.  
 

• Does the human observer have the same ability as a computer vision based 
system to order large amounts of information and to be entirely systematic?  

• Should human/field observation have primacy over all other forms of 
observation? 

• Do we privilege sources of information/forms of observation?  
• How prejudiced are we about different/new approaches– and does this get in 

the way of creating reliable knowledge?  
• Do we see such developments as opportunity or threat – and why? 
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It is my view that traditional observation alone will fail to exploit the complexity and 
scale of data such as Airborne Laser Scanning. Moreover, with the rapid 
developments in computer vision landscape archaeologists will do well to engage in 
exploring this area of practice where the potential to fuse field experience and 
observation and novel imaging and feature extraction techniques is enormous.   
 
 

Further Reading: 

General 
Bennett, R, D Cowley, & V De Laet 2014 The data explosion: tackling the taboo of automatic feature 
recognition in airborne survey data. Antiquity 88 (341) 896–905. 
http://antiquity.ac.uk/ant/088/ant0880896.htm  
 
Cassana, J 2014 Regional-Scale Archaeological Remote Sensing in the Age of Big Data. Automated 
Site Discovery vs. Brute Force Methods. Society for American Archaeology. 
https://www.academia.edu/8168390/  
 
Cowley, D 2013 In with the new, out with the old? Auto-extraction for remote sensing archaeology. In 
Hookk, D (ed) Papers of the First International Conference on Virtual Archaeology, St Petersburg 
2012 The Hermitage, 18-30. 
https://www.academia.edu/4716969/In_with_the_new_out_with_the_old_Auto-
extraction_for_remote_sensing_archaeology  
 
Cowley, DC, V De Laet & RA Bennett 2013 Auto-extraction techniques and cultural heritage 
databases, in W Neubauer, I Trinks, R Salisbury & C Einwögerer (eds) Proceedings of the 10th 
International Conference on Archaeological Prospection, Vienna, May 29–June 2 2013 406–408. 
Vienna: Ludwig Boltzmann Institute. https://www.academia.edu/4716929/   
 
 

http://landscapesurvey.org/?page_id=143
http://landscapesurvey.org/?page_id=143
http://antiquity.ac.uk/ant/088/ant0880896.htm
https://www.academia.edu/8168390/
https://www.academia.edu/4716969/In_with_the_new_out_with_the_old_Auto-extraction_for_remote_sensing_archaeology
https://www.academia.edu/4716969/In_with_the_new_out_with_the_old_Auto-extraction_for_remote_sensing_archaeology
https://www.academia.edu/4716929/


LSG Conference 2014 
www.landscapesurvey.org 

 

Algorithms and 'feature-extraction'  
- what role in landscape survey? 
Dave Cowley 
 

Archaeological examples 
Bofinger, J & Hesse R 2011 As far as the laser can reach… – Laminar analysis of LIDAR detected 
structures as a powerful instrument for archaeological heritage management in Baden-Württemberg, 
Germany. In Cowley, DC (ed) Remote sensing for archaeological heritage management.  
Proceedings of the 11th EAC Heritage Management Symposium, Reykjavík, Iceland, 25-27 March 
2010. 161-171. https://www.academia.edu/1045951/  
 
De Laet, V, E Paulissen & M Waelkens 2007 Methods for the extraction of archaeological features 
from very high-resolution Ikonos-2 remote sensing imagery, Hisar (southwest Turkey). Journal of 
Archaeological Science 34 830–41. http://dx.doi.org/10.1016/j.jas.2006.09.013  
 
Hesse, R 2013 The changing picture of archaeological landscapes: lidar prospection over very large 
areas as part of a cultural heritage strategy in Opitz, RS & Cowley, DC (eds) Interpreting 
archaeological topography 171-183. Oxbow, Oxford. 
 
Lambers, K & I Zingman 2013 Texture segmentation as a first step towards archaeological object 
detection in high resolution satellite images of the Silvretta Alps in W Neubauer, I Trinks, R Salisbury 
& C Einwögerer (eds) Proceedings of the 10th International Conference on Archaeological 
Prospection, Vienna May 29–June 2 2013 327–29. Vienna: Ludwig Boltzmann Institute. 
https://www.academia.edu/3661988/  
 
Risbøl, O, OM Bollandsas, A Nesbakken, H Ørka, E Næsset & T Gobakken 2013 Interpreting cultural 
remains in airborne laser scanning generated digital terrain models: effects of size and shape on 
detection success rates Journal of Archaeological Science 40 4688–700. 
http://dx.doi.org/10.1016/j.jas.2013.07.002  
 
Trier, Ø & L Pilø 2012 Automatic detection of pit structures in airborne laser scanning data 
Archaeological Prospection 19 103–21. http://dx.doi.org/10.1002/arp.1421  
 
Trier, Ø, S Larsen & R Solberg 2009 Automatic detection of circular structures in high-resolution 
satellite images of agricultural land Archaeological Prospection 16 1–15.  
http://dx.doi.org/10.1002/arp.339  
 
 
 
 
 
 
 
 
 
 
 

 

 

 

This paper summarises the author’s presentation at the Landscape Survey Group’s  
conference in Sheffield, 2014.  It does not necessarily express the views of the Landscape Survey 
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