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STRUCTURE FROM MOTION 

• The possibility to gather massive and accurate information 
without long presence on site.

• Moving of interpretation from the field to a post-processing 
step.

• Reduced costs and highly automated workflow.



THE INVENTION OF PHOTOGRAMMETRY: 
AIMÉ LAUSSEDAT (1819-1907)  

• Photogrammetry is the process of making measurements of 
features through analysis of overlapping photographs.

• Invented by French Army surveyor, Aimé Laussedat

• Great technical skill and extensive manual calculation were 
required

Image source: http://www.geometres-francophones.org/



EVOLUTION OF  PHOTOGRAMMETRY

• Aerial topographic survey of large areas

• In the last decades of the 20th century 
efforts to automate the process

• In the early 1990’s advent of digital 
photogrammetry

Image source: https://www.aboutcivil.org/



MULTI-IMAGE PHOTOGRAMMETRY

“The term ‘Multi-image Photogrammetry’ 
(sometimes used interchangeably with ‘Structure 
from Motion’) is used to describe an approach to 
photogrammetry, where stereo pairs are no longer 
the focus. Instead much larger datasets of 
overlapping digital images of a feature taken from 
different positions can be loaded into software 
capable of feature matching and reconstruction of 
3-Dimensional models, with minimal manual 
input.”

John McCarthy, 2014

Image source: https://www.researchgate.net/



CHARACTERISTICS OF SFM

• Use of consumer-grade digital cameras

• High degree of overlap between images

• Highly automated low-cost or free software

• Scale-independent

• Easy implementation with little specialistic knowledge

Image source: https://www.researchgate.net/
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GIS Layers:

❖ Cadastral map
❖ Sewage and electrical lines
❖ Aerial imagery
❖ Historic maps
❖ Excavations and GCP
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WORKFLOW

Step 1 – Control Points



WORKFLOW

Step 2 – Image Capture

• 5 Mpx resolution at least
• 60% of side overlap
• 80% of forward overlap
• Avoid plain/monotonous 

and glittering surfaces



WORKFLOW

Step 3 – Image Alignment



WORKFLOW

Step 4 – Dense Cloud
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Step 5 – Build Mesh
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Step 6 – Build Texture



WORKFLOW

Step 7 – Build DEM



WORKFLOW

Step 8 – Build Orthomosaic



WORKFLOW

Step 9 – QGis
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Step 9 – QGis
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• Efficiency – Highly automated process, rapid and accurate survey with short recording time 

• Flexibility - As long as a camera is available some attempt at a photogrammetric survey can be made

• Legacy datasets – Technique can be applied to historical images. Contemporary images can be re-processed

• Self-Occlusion – It allows to build 3D models of subjects with large amounts of self-occlusion

• Accuracy – It matches required standards for the accuracy of  archaeological surveys

• On site Interpretation – Risk of replacing on-site interpretation of phasing and context with SfM process

• Preservation – High volumes of data storage. Multiple output formats
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