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Photogrammetry – taking overlapping photographs of an object and converting them into 3D digital models – is increasingly popular as a technique for recording, analysing, and providing digital access to heritage collections.
This poster explores steps taken at the University of St Andrews Libraries and Museums to preserve the outputs of our photogrammetry activity, including research in to emerging good practice, lessons learned, and potential future steps.
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I. Introduction 
Photogrammetry has become business as usual at the University of St Andrews Libraries and Museums. Driven by the push to provide more, different, and better types of online access to our collections for teaching and learning during the pandemic, we now have over 170 examples on our IIIF-based Collections site. Many of the models have already been used in our Exhibit teaching and engagement tool, developed to provide new, curated, almost tactile encounters with digital objects.
Photogrammetry (and other 3D recording and visualization techniques) has developed rapidly over the past two decades as the related technology improves and other costs and barriers to entry fall. It is an increasingly mainstream technique across the heritage sector, and in other areas including architecture, engineering, surveying, medicine, entertainment and private recreation.
II. Emerging Good Practice
While photogrammetry techniques have existed for some time, good practice in preservation of photogrammetry outputs is an emerging topic. Authoritative guidance includes Digital Preservation Coalition event recordings1, blog posts2, and Technology Watch Reports3. There is also a professional community growing around the US-based Community Standards for 3D Data Preservation (CS3DP)4 project, which includes working groups, published resources and events.
III. Lessons learned
After engaging with the emerging best practice, we settled on the following principles to guide our approach to photogrammetry preservation. They are largely informed by a preprint from the forthcoming 3D Data Creation to Curation: Community Standards for 3D Data Preservation.5
1) Keep tiffs of the source object (additionally keeping raw files might be desirable but has significant storage implications). Tiffs should be 8 bit and LZW compressed to reduce storage requirements while maintaining acceptable quality.
2) Keep point cloud data, ideally as a text file, or in some other open format. We may need to have a text file explaining how these relate to the tiffs, as file locations in the metadata may no longer work.  
3) Keep a record of any control points system documenting the model’s relationship to real-world measurements, ideally in some open format such as a text file.
4) Keep the .obj file of the 3d object – other formats may be suitable, but we already produce this in our workflow and it is listed as an 'acceptable' file format by the Library of Congress.6 Note that this may require preserving a separate image texture file. 
5) Generate and keep a project report (in our case, a pdf generated by Metashape), documenting some of the technical settings and fully quantifying any errors.
6) Document hardware and software used, and workflow. This could be saved as a text file. Note that workflow is iterative and may change from object to object.  
7) Ideally all this information will be saved with the item record in our repository. 
8) .glb files will continue to be used as the access version of the object as they are small, quick to load, and work in the IIIF viewer
IV. Conclusions and Potential future steps
It is anticipated that our approach to preserving photogrammetry will need periodic review as good practice in the sector changes, and our own needs and capabilities develop.
A.	Changes in Good Practice
To understand and contribute to changes in good practice we will need to better engage with the relevant communities, and not just those in the heritage sector – this poster is a first step. The Digital Preservation Coalition and  Community Standards for 3D Data Preservation (CS3DP) project provide a framework for ongoing engagement. We note that the best practice community for 3D preservation is largely US-based and heritage-focussed – we and others need to do more to make sure that other experiences and interests are represented in these discussions
B.	Changes in Our Own Needs and Capabilities
The obvious downside to your current approach is that we are keeping rather a lot, which has consequent costs and environmental impacts. However, photogrammetry technology is constantly improving, and we’re anticipating that the emerging ability to re-render 3d objects from our existing data in new and better ways will outweigh the potential costs of having to rescan the objects in the future. We will need to keep this under review and do more work to weigh the costs of preservation of photogrammetry outputs against the benefits.
We will also need to gather data over time about how our stakeholders are using our photogrammetry outputs. Ultimately these will define what we need to keep, and what we do not, as well as what data we make available and how.
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