
●

●

●

●
●

●

●
●

●

●

●
●
●
●
●
●

●
●

●
●
●

●

●
●
●
●
●
●

●

●

●
●
●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Virtual Field Training (J Houghton)
Pros: Inclusive, accessible, cheap, providing additional 
information, easy to give feedback even during classes, 
many additional sources and tools
Cons: Disengagement, loss of social component, lack of 
direct contact, perceived as extra work
Status: Widely used to various degrees
How accessible? Very good
Virtual Landscapes

Augmented/mixed reality (F Hawemann)
Pros: Immersive, providing additional information, use in field classes 
AND labs, contributes to spatial understanding
Cons: Preselection of information
Status: Some apps available
How accessible? Very good
Vision? Significant potential
https://meetingorganizer.copernicus.org/EGU2017/EGU2017-13655-1.pdf

Hardcopy 3D (M Ketterman)
(3D printed outcrop models)
Pros: Tactile and haptic, supports 3D understanding, cheap, bridges gap 
between VR and field
Cons: Accessibility, potentially expensive
Status: Just starting
How accessible? Not very, depending on data and printers
Vision? Coupling with virtual outcrops

Virtual microscopy (J Urai)
Pros: Accessibility, cheap, standardisation, interactivity (image 
analysis/annotation), can be used in exams 
Cons: Potentially less basic light microscopy, hardware-intensive
Status: Several platforms available for use
How accessible? Very good
Vision? Thin section database with background information on samples
www.ged.rwth-aachen.de/index.php?cat=Virtual_Microscope

3D virtual outcrops (A Cawood)
Pros: low carbon footprint, safety/accessibility, efficiency, repeatability, motivation
Cons: distraction, resilience, user difficulties, lack of uniqueness and haptic feedback
Issues: People not sharing their data, risk of replacing actual field work
Status: Growing, but databases still small
How accessible? Through abundant freeware
Vision? Integrate students in data acquisition, a unified database
erock: Home

Virtual reality (J Lamarche)
Pros: Immersive, seasonal independence, 
interactive data manipulation, aids 3D 
understanding, intuitive
Cons: Triggers seasickness in some users
Issues: Disconnects from haptics
Status: Already in use for visualization
How accessible? Available for phones
Vision? Significant potential 

Digital input devices (in the field) (V Toy)
Pros: Lots of data, better statistics, cheaper, faster, more efficient, works with magnetic rocks, good in bad weather, 
integration with photos and GPS, instant analysis, sharing, assessment
Cons: Data quality, battery life, accuracy, reduced 3D understanding, distractions, not good for foundation classes
Status: Already widely used
How accessible? Very good, good devices expensive though
Vision? Advanced sensors for improved accuracy

Unmanned Aerial Vehicles - UAVs (B Grasemann)
Pros: Fast and efficient method to capture high resolution photographic data; straightforward generation of 
structure from motion models; digital preservation of short-lived outcrops; sharing of virtual outcrops
Cons: Legal restriction of flying drones; run-time and computational overhead of high-resolution 3D models
Status: Getting more and more popular especially in connection with virtual field trips
How accessible? Very good; cheap drones with high resolution cameras; cloud service for 3D models
Vision? Implementation of other sensors like radar, multispectral, infrared, LIDAR

Supported by:

http://www.see.leeds.ac.uk/virtual-landscapes/
https://meetingorganizer.copernicus.org/EGU2017/EGU2017-13655-1.pdf
http://www.ged.rwth-aachen.de/index.php?cat=Virtual_Microscope
https://www.e-rock.co.uk/

