


Figure 6-3: Sequential images from the Sunset Crater Trail video
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6.1.4 Shavano Valley Petroglyph Geovisualization

The Shavano Valley Petroglyph visualization depicts the petroglyph that was
georeferenced and displayed in 3D through the process described in Section 5.3. This
visualization is meant to showcase the petroglyph and its ability to coincide with the land
scape it is believed to represent as described in section 2.4. The camera simply pans
around the scene zooming into different areas to display features in greater detail. A
transparency of 35 percent was applied to the petroglyph so viewers are able to view the
landscape underneath.
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Figure 6-4: Sequential images from the Shavano Valley petroglyph video
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6.2 Client and Viewer Feedback

The project’s client, Professor Chris Beach, was very enthusiastic about having a GIS
expert create visualizations for his project. He explained that the work on this project
helped fend off any doubts about GIS playing a role in the visual design of a theater
production. He stated that the 3D visualizations could help play a major role in helping
the stakeholders present and read through the play. The 3D visualizations provided
inspiration for writing characters. He wrote that GIS implementation provided a good
framework for learning about the central character’s motivations and methods during the
plot. He also said that this project’s input has also been helpful in the formulation of the
unique design of a Geodesic theatre space well suited to the projection design concept for
the show (Beach, personal communication, July 26, 2015).

The San Francisco Mountain, Shavano Valley, and Canyon De Chelly videos
were all displayed at the 2015 Esri User Conference as a part of a presentation in the
Designing the New Map cartography paper session. At the conclusion of the presentation
the visualizations were met with praise and compliments. One attendee stated that the
idea to georeference a petroglyph was very creative. Another attendee stated that the
visualizations were very enjoyable to watch. It is fair to say that the visualizations were
well received by the audience of GIS professionals.
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Chapter 7 — Conclusions and Future Work

The result of the 3D Cartography for a Theater Production project was a set of
geovisualizations made in the ArcGlobe module of ArcGIS 10.2.2. They were exported
to an AVI video format that could be easily implemented on a stage via a video projector.
The geovisualizations are of different sites that are significant to the plot of the theater
production. They include trails that were walked by characters in the play or trails that
were mentioned in the book Where the Rain Children Sleep (Engelhard 2004). The
geovisualizations were made from raster data such as DEMSs, topographic maps, National
Park Service visitor maps, and an image of a petroglyph. The raster data were then
projected into 3D and exported as video geovisualizations. The geovisualizations were
meant to be projected on stage and interacted with by actors in the production. These
videos were delivered to the client before the first rehearsal. The videos were praised by
an audience of GIS professionals at the Esri User Conference, and the client found them
useful to his project. Instructional documents on how to recreate the project were also
written so that GIS users at the University of Redlands Center for Spatial Studies are able
to recreate the project and produce additional geovisualizations. It was not possible to test
projection mapping software and hardware because it was not available at the time of this
project’s implementation.

The videos produced for this project were only about 30 seconds in length In the
future it may be desired to create videos that are several minutes long. The software
certainly allows for this extended length but it would take much longer to record these
extended videos. The process for creating these videos could be applied to many different
projects that require data to be displayed in a dynamic and engaging way.

There are currently no official cartographic standards or conventions that
professional 3D maps must adhere to. As 3D maps become more prevalent a cartographic
standard may be developed and the 3D visualizations could be revised to meet the new
standard.

As ArcGIS Pro continues to advance it may be more efficient to produce
geovisualizations entirely on that platform. Currently it has no video exporting
capabilities but this may be remedied in the future. The use of GeoPDF files would have
also been very useful to this project; it would have made the process of creating scenes
faster and more efficient. There would have been no need to convert files from PDF
format to JPEG format. The use of the TerraGo extension would have allowed for the
implementation of GeoPDF documents from the USGS website alongside other data in
ArcGIS. However this software was unavailable during this project’s implementation.
Future work in creating 3D geovisualizations could benefit from using the TerraGo
extension, especially if files are pulled from the USGS website.

The instructional document provided to the University of Redlands Center for
spatial studies served its purpose in providing a workflow so users can easily reproduce
certain aspects of the project. If Professor Beach requires additional videos or if another
faculty member on the University of Redlands campus requires 3D visualizations, they
will be directed to the Center for Spatial Studies where GIS staff will be able to assist
them with their project.
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Appendix A. Geovisualization Instructional Document

Creating the Scene
A. Downloading data from the USGS National Map Viewer

Select and download data from map viewer
http://viewer.nationalmap.gov/viewer/

Zoom to the required study area

Click the “Download Data” button at the top left of the screen

Select “Click Here to draw and download by bounding box”. Draw a box on your
map around the study area.

Check “Elevation DEM Products” This will provide the elevation data set that
you will drape the other data upon. Check any other data you require for your
study, such as orthographic images or hydrography click “Next”

In this panel you will select which data you would like to use in your project. This
will depend on what your project needs are. (If you click inside the info box
without clicking the graphic that is inside it you can see the footprint of the
dataset before you download it.)

Click “Next”

Click on “Checkout”

Enter your email and click “Place Order”

From your email, download your data order. Save to a folder you have designated
to use for this project. (Downloading could take 10 minutes or more depending on
amount of data you selected.)

When done downloading, unzip the files.

Create a folder connection to the unzipped file within ArcCatalog.

B. Customizing the scene

Load a digital elevation model into ArcGlobe. A dialogue box will appear asking
if you would like to use the DEM as an elevation source or an image source.
Check “Use this layer as elevation source”

Click “Finish”

Load a georeferenced raster dataset into digital globe. It may ask you if you
would like to draw pyramids. Click yes to draw the pyramids.

Zoom to the location of the raster dataset

To set the elevation source for the raster dataset right click the raster dataset and
select “Properties”

Go to the elevation tab and check “Floating on custom surface” select the DEM as
the custom surface. This allows you to use elevation from your own selected
DEM.

To cache the raster dataset right click the raster in the table of contents and select
“Generate Data Cache...” select the appropriate extent of the cache. Depending
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