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Assessing and classifying rocks on the basis of their visual traits has been a long standing practise 
for geoscience fields. For planetary geoscience the interaction with astrogeological materials such as 
meteorites and impactites contributes to the comprehension of their properties, alteration and, ulti
mately, solar system formation processes. In the wake of the SARS-CoV-2 (COVID-19) pandemie we 
explored alternative options to involve meteorites and impactites in remote teaching. Simultaneously, 
this opened up the integration of meteorites in teaching activities for large groups of learners. We have 
developed a workflow using Structure from Motion (SfM) photogrammetry to render high-resolution 
digital 3D models of meteorites and impact rocks. This procedure was used to create a virtual collec
tion with tens of examples that were made publicly accessible in an online environment. The digital 
3D models can be inspected by rotating and zooming, while annotations in clickable pop-ups direct 
users to key features or provide background information and data. We evaluated the user experience 
and discuss how virtual collections can be created and used for blended learning. Meanwhile, we have 
explored the use of models in the 'Delft Meteorite Lab' in academie teaching, public outreach and 
science applications. The virtual collection also offers a potential resource to aid the identification of 
putative meteorite finds by the general public. Looking towards the future, a new 'Dutch Meteorite 
Lab' aims become a national hub for education and research to explore meteorites and meteorite 
taxonomy based on specimen available in various study collections across the Netherlands. 

1 Introduction 

Evaluating the visual traits of rocks and minerals is 
a common approach in the field of geology to classify 
rocks. A common teaching practise to acquire these ba
sic skills in geology is through the use of hand specimen. 
Similarly, we can use meteorites and analogue materi
als to familiarize ourselves with first-order properties of 
solar system materials, which can potentially offer an 
important formative learning experience for bath stu
dents and experienced researchers. The main challenge 
with using meteorites is their preservation and handling 
due their vulnerability and heritage value. Prompted by 
the shift to remote learning formats during the SARS
CoV-2 (COVID-19) pandemie we started to explore an 
online format for a teaching activity with meteorites 
that takes consideration of the aforementioned aspects. 
This resulted in the creation of a virtual teaching collec
tion of high-fidelity 3D models: the Delft Meteorite Lab. 
Our working premise is that we perceive and recognise 
features by moving, rotating and tilting of an object. 
This means that object motion of a digital 3D model 
on a screen can provide similar cues and information 
as that of a real-world object. In this light, digital 3D 
models can also convey more information than digital 
still photography. This suggests that it will be easier 
using 3D models to convey and point out key proper
ties that helps users when assessing objects, than based 
on 2D imagery. With these concepts in mind, this pa
per will explored how digital 3D models can offer a rich 
source of information in a variety of user cases. 

2 Prelude to a virtual collection 

The creation of the Delft Meteorite Lab finds its origin 
in the events following the theft of the Serooskerke frag
ment of the Ellemeet diogenite meteorite in 2014 and 
its subsequent retrieval (de Vet, 2015). As only few pic
tures existed at the time of the meteorite, aften from a 
similar viewpoint due to its exhibition years before, it 
raised the question about how Dutch meteorites were 
documented. A digital preservation project was started 
by the author to create 'digital twins' of the known 
Dutch meteorites. What started as an amateur initia
tive has now evolved into a navel virtual meteorite col
lection of 3D models embedded in an academie frame
work for research and education. The current workflow 
evolved based on practical experience gained over sev
eral years of method exploration ( de Vet, 2016) and has 
contributed to identifying new applications (Aduru & 
de Vet, this issue; Veithen & de Vet; this issue). Here 
I will describe the experiences with creating 3D models 
and applications in science, education and outreach. 

3 Photogrammetry and online 

collect ion 

We used a workflow based Structure from Motion (SfM) 
photogrammetry using the software Agisoft Metashape 
Professional (vl.6.5 and later) to render high-resolution 
digital 3D models of meteorites and meteorWrongs (Fig
ure 1). This procedure was used to compile a virtual 








