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What is photogrammetry?
Photogrammetry is a means of capturing and representing 3D
objects from the ‘real world’ as digital models. Multiple
photographs of an object are stitched together using 3D
imaging software, yielding detailed and realistic results. The
technique is an inexpensive alternative to 3D scanning and can
also be used to make 3D prints. This guide outlines the basic
considerations, equipment and steps involved in making your
own 3D digital models.
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Equipment and set up
You can create a basic portable studio for your projects with
the following kit:
 Camera
A digital SLR camera with manual
settings and a minimum of 6 mega
pixels resolution is recommended,
though smartphones and digital
compact cameras can be used. Avoid
using the digital zoom or select a
single setting for all photographs.
 Turntable
This enables you to rotate and
photograph the object in small
increments rather than moving
around it with your camera. A
Lazy Susan or cake-decorating
turntable works fine for small
objects. An electric turntable is
better for large or heavy objects.

Images licensed under Creative Commons
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 Tripod, Lights & Tent

© Richard Ng, licensed under Creative Commons.

 You will need a tripod in order to hold the camera steady
and obtain sharp photos.

 The object must be evenly lit, so invest in a couple of
studio lights or improvise with clamp / angle poise lamps!
Position them opposite each other to reduce shadows.
Diffusers also help.
 Choose a neutral backdrop so the camera does not pick
up details which might interfere later with the modelling
process. Use a softbox photography tent or suspend a
sheet of grey paper or fabric behind and under the object,
as shown above.
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Choose your objects
 Size
This technique works best with small to medium-sized (1040cm) objects. Have you enough space on your turntable and
in the immediate area? Remember the object size may not be
obvious to someone viewing the model so do include
measurements at the upload stage.
 Shape and stability
Choose an object that will sit steady on the turntable and check
it’s not too fragile for handling. Avoid anything with very
angular or complicated shapes - these can cause shadows
which result in ‘holes’ or inaccuracies in the final model.
 Surface and colour
The object should have a matt finish with a reasonable amount
of surface detail. Avoid highly reflective materials like glass or
metal which also result in distortions (we had real difficulties
capturing a 4cm glass bottle). Check the object colour contrasts
sufficiently with your backdrop.
This object, a baby
feeder, is very
angular and was not
easy to photograph.
Consequently, the
software has not
aligned reference
points correctly.
See final model after re-photographing:
https://sketchfab.com/models/441bc39eaec84facb10eb9e58dfac5cd
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Image capture
 Once your object is positioned, check your camera
settings and take a few test shots to make sure the image
is sharp and the exposure is correct.
 Slowly rotate the turntable, taking a photo every 30˚ until
you have completed a circuit.

 Now you need to do the same thing, working from a
higher angle. Adjust the camera on the tripod and repeat
the circuit.
 Take a new series of shots around the object from a low
angle.
 Lastly, turn the object upside down to capture the
underside. Be sure to include any overhangs.
 Overall, you are aiming for around 40-50 shots with plenty
of overlap between the images.
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Model creation
 After photographing an object, it’s worth checking the
images and tidying them up in Photoshop or a similar
programme. Removing background noise or distractions
can save time later.
 You are now ready to process the photographs and create
the 3D model!
 For our project, we have been using Agisoft PhotoScan, a
common and reliable software package.
 Other popular software packages are: Autodesk ReCap,
Autodesk Remake and 3DF Zephyr.
 One of the best platforms for sharing models is Sketchfab,
which is free: www.sketchfab.com
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Step 1: Add photos
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Step 2: Align photos


Step 3: Build dense cloud
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Step 4: Build the mesh


Step 5: Build texture
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Step 6: Export model
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Upload to Sketchfab


Visit our Sketchfab page!

https://sketchfab.com/bridges
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Our Team:
 Prof Rebecca Sweetman, Project Lead, School of Classics
(rs43@st-andrews.ac.uk)
 Ms Alison Hadfield, Learning and Access Curator, MUSA
(alh10@st-andrews.ac.uk)
 Ms Hannah Sycamore
 Ms Sophia Mirashrafi
 Dr Ioannis Georganas
Please feel free to get in touch with us!

Our Work:
See our work and follow our progress on:
 https://thebridgescollection.wordpress.com/
 https://sketchfab.com/bridges
 https://www.facebook.com/bridgescollection/

Sources and Advice:
 http://www.instructables.com/lesson/Shooting-for-Photogrammetry/
 https://3dscanexpert.com/beginners-guide-3d-scanningphotogrammetry/
 https://eulacmuseums.net/index.php
 http://nimbuspin.com/blog/#top
 Historic Environment Scotland ed, 2018 Applied Digital
Documentation in the Historic Environment, Short Guide 13,
www.historicenvironment.scot/archives-and-research/publications/
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