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Abstract
The StraboSpot system has been developed for the collection, storage, and sharing of geologic data. The system consists of a mobile application, available for
free download in Google Play and the iOS App Store, and an online graph database which work seamlessly together to facilitate an all-in-one, open-source
data solution for geoscientists. While originally designed to accommodate Structural Geology and Tectonics data, StraboSpot is working to expand its
vocabulary and workflows to better include petrological, microstructural, and sedimentological data in the system.
Data collection, done though use of the mobile app, is based off the concept of a “Spot” which works similarly to mapping by station where the user inputs
a set of observations that are defined by a spatial extent. Spots are stored in a dataset and many datasets can be stored in a project on a user’s account
(Figure 3). Unlike other digital data systems based on storage in a relational database, StraboSpot’s graph database allows for rich and complex data entry and
easily incorporates images of all types (photos, sketches, etc.) which can even be used as basemaps. There are two ways of organizing Spots: spatially,
through nesting (Spots covering a smaller area are “nested” inside Spots spanning a larger area) and conceptually through the assignment of Tags (quick,
“sticky-note”-like categorization of data- one example is “geologic unit”). Due to this flexibility, a Spot can be a point, line, or polygon having either real world or
pixel (image basemap) coordinates and a StraboSpot dataset can hold any combination of these types of data.
Once data is uploaded from the mobile app to the database for storage, the user can export data in the following formats: .kmz, .shp, .xls, stereonet, and .pdf
field notebook view. There are also connections becoming available in Spring 2018 for interacting with the StraboSpot database within ArcGIS and QGIS.
These connections (an ArcGIS Add-In and QGIS Plug-In) will download existing StraboSpot projects for use in a GIS and upload any edits made to a
StraboSpot-native dataset during a GIS session or any GIS-native dataset which the user would like access to in the StraboSpot database. If the user opts to
make a project public, the data can become searchable through the online search interface.
Students at the 2016 and 2017 University of Kansas Field Camps have successfully used StraboSpot in mapping projects during two of the six weeks of
the course. The system has also been used in various undergraduate and graduate research projects for geologic mapping and sample collection. Geologists
at the Kansas Geological Survey have also experimented with using StraboSpot to collect data.

StraboSpot is not a GIS, so there was a need for user-friendly connections to GIS software for the system to continue to be an “all-in-one” solution for geologic mapping. In 2018, the
team will release ArcMap Add-Ins (for Desktop Versions 10.3^ and 10.6*) and a QGIS Plug-In (2.x*) with download/upload capabilities with StraboSpot.
^ = Beta Testing, email Emily Bunse if interested!
* = in development

ArcMap Add-In Features

Fig. 15: ArcMap session annotated to show major features of the
StraboSpot Add-In. The add-in is launched from either a ‘download’ or
‘upload’ button on the toolbar.
Download (StraboSpot to ArcGIS):
When users download dataset(s) an ArcGIS File Geodatabase is
created which is analogous to a StraboSpot Project and each
StraboSpot dataset chosen for download corresponds to an ArcGIS
Feature Dataset within the File GDB. Since one StraboSpot dataset
can contain points, lines, and polygons these geometries are put in
separate Feature Classes within their corresponding Feature Dataset.
Also added to the Feature Dataset are Feature Classes containing any
Tags. At the File GDB level, any images downloaded to the user’s
computer are converted to an images layer. Data can be linked through
table joins across Feature Classes using the “SpotID” field.
Upload (ArcGIS to StraboSpot):
If the user downloads the data, makes edits (e.g. runs topology), then
wants to push those edits to StraboSpot there are two options which
the add-in handles: Overwrite (preferred- works just like uploading in
the app) or Create New StraboSpot Dataset. Additionally, ArcGISnative (has never been in StraboSpot) data can be added either by
copying Feature Classes into add-in created File GDB’s and uploading
or by packaging and passing shapefiles automatically to the Shapefile
Uploader tool on the StraboSpot website.

What Can StraboSpot Do?

Collect
QGIS Plug-In Features

The QGIS Plug-In will have the same Download/Upload capabilities as the ArcMap Add-Ins, but there are a few differences in organizational options during download:
• User can opt to save to SpatiaLite or PostGIS database
• If the user doesn’t opt to save to a database, the data (Spots, Tags, Images) are still loaded into QGIS Vector Layers which can be saved in a QGIS Project (much like an
ArcMap .mxd file).

Fig 1&2: Data collection is
done through the StraboSpot
mobile app- available for free
download in the Apple App
Store and Google Play.
Users collect data in a process
called ‘Spot Mode’ (similar to
mapping by station). A Spot
can be any collection of
measurements (everything is a
Spot!) and is defined as: “the
area over which a
measurement or quantity is
applicable” which can be in real
world (latitude/longitude) or
pixel/image coordinates.

Fig. 7: Most Spot input begins by placing a point, line, or polygon feature on the
Main Map screen (Rufledt, Walker, et. al., 2017). Basemaps available from
within the app include: Topo, Satellite, and Streets (from MapBox); the user can
add extra custom basemaps by connecting to a MapBox Style or Mapwarper.
Basemap tiles can be saved to the device for offline use.

Fig. 8: When the user places a Spot, the main data entry screen opens (Rufledt, Walker,
et. al., 2017). From this screen, all attributes can be added to the Spot by navigating
through the tabs (circled). Since Spots will later be stored in the graph database, data
entry can be complex- for example, one Spot can contain numerous images, samples,
orientations, and participate in various organizational features like nests (spatial
grouping) or relationships with other Spots, and tags (conceptual grouping).

Overarching StraboSpot to GIS Challenge: “Data Flattening”
The GIS Connections interact with StraboSpot through REST (Representational State Transfer) communication (client-server interaction). The two ways they communicate are
through “GET” (the GIS connection asks StraboSpot for information) and “POST” (the GIS connection gives StraboSpot information) commands. These interactions are detailed on
the StraboSpot API (https://strabospot.org/api). JSON (JavaScript Object Notation) and GeoJSON Feature Collections are the content types (representation/format of the data)
which are exchanged in these interactions that need to be translated into formats that the GIS connections can use.
In the case of ArcMap, the GeoJSON Feature Collection (containing the full dataset with points, lines, and polygons) must be parsed and changed to ESRI JSON to run the JSON
to Features tool.
QGIS readily accepts GeoJSON Feature Collections without modification but still separates points, lines, and polygons in order to render Vector Layers.

Fig. 16 (a-c): Demonstration of flattening Spot data formatted in GeoJSON (a) to three ESRI JSON objects or attributes (b) which then can be viewed when opening the resulting
feature class attribute table (c) as three rows. The Spot’s full data can be reconstructed in this table by using the field “SpotID” in a “Select By Attribute” query.

Store
Fig. 9: Example of Tag assignment in a
Spot. One Spot can be assigned multiple
Tags (Rufledt, Walker, et. al., 2017).

Fig. 10: *Coming Soon!* Stratigraphic
Column Spot creation over an image.

Fig. 11: StraboSpot’s built in compass can be accessed when creating an
orientation. Orientation data can easily be copied from the app into Rick
Allmendinger’s Stereonet Mobile app for on-the-fly analysis!

Fig 16(a): Part of GeoJSON Feature Collection
response from StraboSpot showing all the data for one
Spot named br165.

StraboSpot In Use
University of Kansas Field Camp 2016-2017

Fig 16(b): ESRI JSON generated for the Spot.

Fig 16(c): The Spot’s rows (highlighted) in the
resulting feature class.

Graph vs. Relational Databases
Two significant advantages of using graph over relational databases which were favorable to the StraboSpot team:
1.) Graph databases display no significant difference in performance times during queries of high quantities of data (Fig. 18).
2.) Graph databases have no schemas in comparison to the rigid schema of a relational database. A graph database evolves with additional data entry types whereas a relational
database must be rebuilt to evolve.

Fig. 3: The data hierarchy of a user’s account in the
StraboSpot system (Rufledt, Walker, et. al., 2017). Note
that Spots can be ‘nested’ within other spots and a
project (for example, ‘Field Camp 2018’) can contain
multiple datasets. From the StraboSpot app, users can
upload their Project to the online database for storage
and export to .shp, .kmz, .xls, stereonet, and/or .pdf.

Fig. 4: The StraboSpot system is a powerful approach to geologic mapping
due to the use of a graph database for storage. The graph above shows
the relationships between all components which comprise a fold. See
discussion of graph vs. relational databases in third panel for more
information about graph databases.

Fig. 12: Photos from KU Field Camp 2017. StraboSpot has been extensively tested by students and faculty in the field and student input has led to
refinements and bug fixes. Students use StraboSpot for 2 of the 6 weeks of field camp and typically take about 1-3 days to fully acclimate to mapping with
iPad Minis rather than pen and paper. For more pictures and testimonials from student and GTA perspectives use the QR Code to view the AGU New
Orleans eLightning poster: “Beta Testing StraboSpot: Perspectives on mobile field mapping and data collection.”

Fig. 17: An example of graph
database structure showing a
user’s shopping history.
Graph databases are made
up of nodes/vertices (“name:
Alice”) and the
edges/relationships
(“MOST_RECENT”,
“PLACED”) between them. In
spite of being a relatively new
method of data storage
(graph databases were
developed in the late 1990s),
graph databases have
become ubiquitous, leading
to the proliferation of online
shopping and social media
sites (Robinson, Webber,
Eifrem, 2015).

Figure 18: Depth can be thought of as similar to performing a join within a relational
database; an example of depth from a graph database is friends of friends in a social
media platform. The second column shows times for a relational database, which
grow exponentially with increasing joins ending with a query not completed. The
third column represents querying times for the Neo4j graph database system. It is
clear from this comparison that graph databases are the most powerful tool in
querying increasingly complex data. (Robinson, Webber, Eifrem, 2015)

Graduate/Undergraduate Research Projects

For more information visit:
Sign Up, Account Access, and Help: https://strabospot.org
View Our Code: https://github.com/StraboSpot
Subscribe to the ‘Strabo Spot’ channel on YouTube for detailed tutorials!
Like Us On Facebook! @strabospotsystem
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Fig. 5: From the online database, users can opt to
make their project “public” which makes the data
searchable. This can be especially helpful when
publishing data- the user can direct the reader
here where data can be viewed and filtered.

Fig. 14: StraboSpot Map View capture of the dataset used for sample collection in
the Western Sierra Nevada from Fig. 13.

Fig. 6: The StraboSpot Search interface shows all publicly available datasets. Users can zoom in to see
individual Spots within the dataset and can query for specific dataset features (e.g. datasets which
contain samples, orientations, images, etc.). The search interface is a work in progress.

Fig. 13: StraboSpot provides lists of certain attributes of a dataset. Above is a list of samples
from an M.S. project which used StraboSpot to collect and organize rocks for
geochronological analysis. Additionally, filters can be applied to the Spots list.

The StraboSpot app is increasingly being used as the primary mapping tool of
graduate and undergraduate students who are collecting data for a variety of
reasons ranging from sample collection for geochronologic analysis, fault/fracture
analysis (orientations can be extracted for stereonet input), regional mapping, or
simply keeping a log while on field trips.

Fig. 19: While StraboSpot may not have a built in schema,
we have been able to develop a lexicon through working
with various subdisciplines within the geosciences.
•
Currently, we are working with the Sedimentology, Petrology,
and Microstructural communities to incorporate their lexicons •
into ours. Through development of these lexicons, we are
able to produce customized dialogs for the app (forms are
•
made in KoBo Toolbox) for each community.

References:
Robinson Ian, Webber Jim, Eifrem, Emil, Graph Databases. (O’Reilly). Copyright 2015 Neo Technology, Inc., 978-1491-93089-2.
Rufledt, Carson, Walker, J. Douglas, et al. 2017. StraboSpot Help Guide.
https://strabospot.org/files/Strabo_Help_Guide.pdf.

Acknowledgements:
We gratefully acknowledge funding from NSF Geoinformatics to BT, JDW and JN as well as NSF EarthCube to BT
and JDW for the Structural Geology and Tectonics domain workshop where the idea began.
EB would like to acknowledge Jason Ash and Kristen Jordan-Koenig (DASC at the Kansas Geological Survey) for
their input, advice, and support in development of the StraboSpot/GIS connections.
Field Camp Photo Credit (Fig. 12) goes to Diane Silver.

