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Figure 1: View of the lighthouse. | 'School of Earth and Environment, University of Leeds, Leeds, UK.
S — * Leeds College of Art, Leeds, UK.
1. Introduction www.see.leeds.ac.uk/virtual-landscapes/
We have created a series of screen-based virtual reality terrains, using the Unity ]
3D game engine, to demonstrate the 3D interaction of geology with topography 2 3D Geolog|ca| Maps
and the outcrop patterns produced. These interactive block models can be
rotated, enlarged, walked and flown around. We have taken the traditional block diagram of a
| | | N ,ﬂa)))ll)j"ll{(((\_‘i!lf' valley with two hills and a geological unit running
A geological map expresses the 3D relationship between geology and &‘ﬂ(%’ 'l(ﬂf[/{{’f}) through it used to teach outcrop patterns and 3. CIaSS room Use
topography in a 2D form; to understand and interpret a geological map created: oo NG v =g e . . . . .
o - - - ' N RERNS These interactive block models of geological maps have been used in a first year
It IS necessary to be able to visualize the 2D map in 3D. However, 3D _ _
T i’ d 3D/2D relationshi pt tudent 2 _ undergraduate geological sciences maps course at Leeds, UK (photo above).
struggle with and only fully appreciate once in the field. ,,;lllll“\\\w.u‘////ﬂ‘ rock outcrops can be mapped, allowing a student ey WS LSSt Il Ligss 1L CHVET 1 CONCEPLS &7 DULLIOP Patieins, sUeh as
éﬁ[‘ﬂﬂz%H to create their own field map ' ohish can then be ~ P v-ing in the valleys, the variations in apparent thickness of units with dip and
: : : — ’ B NG AT e how changes in strike effect the outcrop patterns. These were introduced
The worlds are built using the Unity development platform and -W--ﬁﬁ.. compared with the 3D answer (figures 1, 2 and 3). o [t T by the Iegcturer with the students iveFr)1 Z aper copy of the map and time
require the Unity Player (https://unity3d.com/webplayer) to play. - ) Iz y ) 9 2R Py p

Unity 5 is software, produced by Unity Technologies, that to explore the maps both during and outside of class time.

provides the basic 3D graphics technology needed to develop
a computer game (https://unity3d.com/). Our worlds are
designed for PC/laptops, but not mobile platforms (yet).

Figure 4: 2D geology map 2) A series of interactive 3D geological map block

of the natural landscape. models (figures 4, 5 and 6). The natural landscape version was used with a group of twenty

schoolchildren (17-18 year olds) (photo below). They created their
own geological maps of the area then compared how they had
done against the answer. This was followed by a discussion on
how understanding the relationship between the geology and
the topography shown by outcrop patterns can help in the
creation of geological maps.

3) A 3D block model of the topographic map / field

slip (figure 7 and 8).

Figure 8: Distant view of the 3D topographic map (left), ground view of the 3D
topographic map (centre) and ground view of the geoloigcal map (right).

All our virtual landscapes are freely available online at
www.see.leeds.ac.uk/virtual-landscapes/.
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Figure 5: 3D geological maps where
strike varies by 45° between each map, % |
whilst dip remains constant. >
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Flgure 2: Outcro_p amongst the ggrse
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Figure 6: 3D geological maps showing the variation in outcrop pattern with

Virtual Landscapes is a project to develop screen-based virtual changing dip. Dips: 0°,11°, 22°, 45°, 64° and 90° (clockwise from top left). 4. Eva|uating Student Res ponse

reality environments, using the Unity 3D game engine. These

games are used to enhance the training students receive in . a2 . A direct comparison between the student cohort using the inter-
preparation for fieldwork, and to help them develop their 3D "3 ‘ .. . active maps and the previous year’s cohort is difficult due to a
visualisation skills. ' \ change in teaching staff. However, the lecturer concerned
The project is a collaboration between the School of & £ [IPTULNF S ¥ feslwdséﬁsﬂ\:;tlhntﬁreagﬂ\ée b’I(OCk mcl)ldelsdeng?ggd tr}[ﬁ ir 3D

on b ject as well as developing their
Earth and Environment, University of Leeds and the — i visualisation skills and was at least partly responsible for
Leeds College of Art, UK. - ’ = the increase in the average exam mark from 53 -73%.

| x S M358 The schoolchildren’s response was also positive.
== ' " . e B ' “Exploring how geology patterns are actually
g, - e e, : mapped. ”
“Seeing the geological maps in 3D — it made it

V|rtua| LandSCa peS B .,;m;:-"‘"'”*#“"‘a-—.. _— . = - =N easier to understand and visualise.”

Geoscience Education in Digital Environments - _ -
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TR Y . —T T SN e . | et ' - Watching both groups use the landscapes
; = = - e = = et e — o T e W e S S R _ o has enabled us to refine and update their
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Figure 3: Panoramic view up the valley, taken from*the bridge on the coast. _—— - - L 2 ‘rl':’ e ' virtiial-landsca e —



