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« During the COVID19 pandemic, we developed virtual field trip resources. These had some
advantages over in-person fieldwork:
- Not restricted by having to stand (safely) on the ground.

- Lots of measurements can be collected very quickly.
- We wanted to integrate virtual & in-person fieldwork to create a best-of-both-worlds exercise.

- We had the opportunity to develop a virtual fieldwork environment using Unreal Engine.




- Video game controls (WASD and 1991
“mouselook”) are familiar to the
target audience.

- The tools to create these games

(e.g. Unreal Engine, Blender)

are available to the public and 1997
often free.

- Unreal Engine provides all the
functionality to make modern-
looking video games. 1998

3d Rendering in
Videogames

WASD input as
standard

Unreal Engine
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Fmdmgs from Pilot:
Requirements to Build an Unreal Fieldtrip

- Little programming background
needed due to modern tools.

- But requires high quality source
material (e.g. outcrop pictures/
models).

e ;’ editor (left) and lit in the

- Simulated lighting is very N
; %Y level (right).

important for highlighting (or
obscuring) key features.
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Virtual Tools Supplement
In-Person Teaching

« Our goalis to combine virtual and in-person
field experiences.

- On areal field trip to a quarry our bachelors
students characterised discontinuities in a
sandstone (analogue geothermal reservoir rock).

- The following week in class they revisited the
outcrop virtually.
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— 0-30neu (n = 22)

— 70-90neu (n = 68)

. Poles to 70-90neu (n = 66)

. Poles to 0-30neu (n = 22)

Poles to 0-30neu: Kamb Contours (std dev)
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— Planes PSO 0-30 (n = 6)

— Planes PSO 70-90 (n = 40)

= Poles to Planes PSO 70-90 (n = 40)

. Poles to Planes PSO 0-30 (n = 6)

Poles to Planes PSO 0-30: Kamb Contours (std dev)

Fig. 1: Stereonet plot showing the predominant orientations of discontinuities normals (here poles to
measured planes) observed in the outcrop (own measurements from different groups made in the
field using a compass across a scanline); created by using Stereonet 11

Fig. 3: Stereonet plot based on data derived from a PSO model (photogrammetric model of the
outcrop); created by using Stereonet 11 (poles 1o measured planes depicted); types of discontinuities

Sector stereonet plot | Dip direction (°) | Dip (°) Main types of discontinuities

Centre 150,83 81,08 fractures, bedding

NE 37,33 S joints, fractures

SE 117,86 3,75 joints, fractures

SW 225 2,5 joints, fractures, ripple marks, clay-rich
layers

NW | 301,14 2,14 joints, fractures, faults

Fig. 2: Average orientation of observed discontinuities (poles to measured planes; average vector of
each of the five major groups of orientation lines)

not available for this dataset

Sector stereonet plot | Dip direction Dip
Centre 130 75
NE 45 2
SE 120 3
SW 221 2
NW 302 1

Fig. 4: Average orientation of observed discontinuities (poles to the measured planar features; data

based on PSO model)
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Student Feedback:

- Student opinion was mixed...
- Half the students loved it!
- Half the students couldn’t even make it work!
- Ensure something can be learned from the exercise through other aspects of the work.
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- Biggest complaint was that the key to return to the top-level menu wasn't what they
expected. This highlights:

- Familiarity with user interface expectations is a strength unless we break those
expectations.

- Students don't always comment on what we want them to.
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Outcdmes:

Our reliance on student laptops caused problems. In future, we would use a computer lab.
Approximately half of the class encountered technical difficulties.

We also had problems with server capacity for PSO.

Nevertheless, 75% of the class were able to submit a report that coherently discussed the
concept of orientation bias and the quality of the field vs. virtual measurements.

- Virtually revisisting an outcrop students have already visited worked well.
- We encourage others to try similar blended-learning execises.

Goal of teaching principally achieved!
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