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ABSTRACT

StraboSpot2 is a Geographic Information System (GIS) platform engineered to support
geologic mapping, primarily for mobile devices digitally. StraboSpot2 field app is built on
the core concepts and successes of its predecessor, StraboSpot Mobile, with a
revamped user interface (UI) and an expandable design, allowing for the addition of
multiple disciplines and industries. The technical structure of StraboSpot2 utilizes the
React Native framework, allowing more effective use of native sensors, native UI, and a
philosophy of “write once run everywhere,” which can be written and used on multiple
platforms (i.e., iOS, Android, web). The key to StraboSpot2's functionality is its backend
infrastructure, community-driven lexicon, and workflows, enabling users to efficiently
organize, manage, and analyze geospatial data. The platform's exporting functionality
empowers users to export data in various formats, enhancing interoperability and
facilitating collaboration.

The backend infrastructure of the StraboSpot data system is hosted at the JetStream2
supercomputer center at Indiana University. The JetStream2 cloud infrastructure
ensures that the StraboSpot data system has the resources to maintain data integrity
and network reliability. To complement this, the StraboSpot data system also employs a
graph database (Neo4j) that allows data to be easily stored in a hierarchical fashion,
maintaining complex parent-child relationships using nodes, edges, and properties. The
StraboSpot data system uses a fully customizable API for transferring data, which has
the added benefit of being source-agnostic, meaning anyone can write software to
leverage the API to download and upload data to the StraboSpot data system.

The StraboSpot data system provides a mechanism called “StraboSpot My Maps,”
which allows users to upload a spatially referenced GeoTIFF file and receive a unique
code that can be entered into the StraboSpot2 field app to add a custom map to the
field app interface. This functionality allows users to use their own custom-defined maps
and means that they don’t have to rely on the Strabo-provided map layers when
collecting data.



StraboSpot’s custom backend architecture can be easily transferred and hosted
between other hosting systems using Docker containers. We currently provide a Docker
container called “StraboSpot Offline” that allows users in the field to host their own
offline backend with no internet connection required.

To enhance the workflow and collaboration efforts for the StraboSpot2 field app, we
worked with discipline-specialized community teams to create lexicons used by
StraboSpot for structural geology, rocks, minerals, and sedimentology. This information
is organized into pages in the StraboSpot2 field app. Each page has its form and
corresponding data input parameters. Some common fields for data input include basic
text and numeric inputs, select boxes (pick lists for single or multiple choices), dates,
timestamps, and sliders.

Customization of these forms is currently handled in two ways. The first is through the
‘Other’ option in most pick lists. This allows the user to input vocabulary that is not
already defined in StraboSpot. The second way is by incorporating new forms during
the development process. Community users found that the preset vocabulary didn’t
fulfill the needs for earthquakes, tephra, and site safety data, so their teams approached
the StraboSpot team about creating custom pages with their lexicon. Their user teams
met to formalize their vocabulary. Then, they created forms on the user-friendly form
builder website, KoBoToolbox, which would capture the data they wanted. The
StraboSpot development team could then incorporate the forms from KoBoToolbox into
new pages in the app. Page visibility can be toggled independently on or off for each
page so users can decide if specific pages are useful for their workflow.

Outside of forms, another powerful tool for customizing data in StraboSpot is the use of
Tags. Tags can be applied to Spots and to specific features within Spots. Any number of
Tags can be applied. There are a few predefined Tags, but users can also define their
own Tags. Tags allow the user to group their data in ways that support their workflows.

Once user-generated field data has been uploaded to the StraboSpot data system,
there are many download options available:
Shapefile: ESRI-compatible shapefile format suitable for use with many standard GIS
software packages.
KMZ: The Google KMZ file format is suitable for use in Google Earth, Google Maps, and
common GIS software packages.
XLS: Common spreadsheet format.
Stereonet Mobile: File format compatible with Rick Allmendinger’s excellent Stereonet
software.



Field Book: File format containing a summary of all data in a PDF file, suitable for
sharing without special software.

In summary, StraboSpot2 represents a transformative leap forward in GIS technology,
offering a powerful and versatile spatial analysis and mapping platform. By combining
robust data management, advanced analytics, and intuitive visualization tools,
StraboSpot2 empowers users to tackle complex spatial challenges and unlock insights
that drive informed decision-making and innovation.
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• GIS for Geologic Mapping

o StraboSpot2 (2021)

o StraboSpot Mobile (2018)

o Tablets & Phones (iOS & Android)

o Web (updated)

• Improvements over manual collection

o Speed of entering observations & 

measurements

o Data coalescing & processing

o Sharing

What Is 
StraboSpot2?



Community Driven

DO GEOLOGY BETTER!!
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• React Native framework

o Cross-platform compatibility (iOS, 

Android, web)

o Bridged to Java/Kotlin (Android) or 

Objective-C/Swift (iOS)

o Better utilize native user interface 

(UI) themes and sensors

• Similar look and functionality on web

Technical 
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• JetStream2

o University of Indiana

o NSF Funded

o StraboSpot has 20 terabytes reserved

o Cloud infrastructure

Backend
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• JetStream2

o University of Indiana

o NSF Funded

o StraboSpot has 20 terabytes reserved

o Cloud infrastructure

Backend
Infrastructure

• Neo4j graph database

o Hierarchical data storage

o Fully customizable API

• Complex parent-child relationships

o Nodes, Edges, and Properties

o Complex multi-generational nested relationships



• What is a Docker Container?

o An isolated environment for your code

• StraboSpot ecosystem can be transferred 

and hosted

• “StraboSpot Offline"

o Enables offline backend hosting

o No internet connection required

o Custom backend for security

Docker
Container
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► Organized in a hierarchy 

► Project

► Datasets

► Spots

• Spots

• Points

• Lines

• Polygons

• Contain the data 
• measurements, 
• photos, 
• sketches, 
• external links,
• documents, 
• rocks units 
• and more. 



• Virtual Field Notebook

• Pages

• Camera

• Samples

• Tags

• Notes

• Slides in from right

• Doesn’t obstruct the map 

view

• Maps

• Custom

• Offline

• Shortcuts



• Projects

• Datasets

• Spots (Stations)

• Point, line, and polygons

• Notebook

• Photos

• Sketches

• Tags

• Maps

• Custom

• Offline

• Shortcuts



• StraboSpot MyMaps

• Upload custom GeoTIFF files, 
enhancing mapping flexibility

• Spatially referenced

• Users can create and utilize their 
custom-defined maps

• Mapbox Styles Custom Maps

• Copy and paste URL into Map Details 
when adding a custom map
   

Custom Map 
Integration
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• Lexicon

• Structural

• Petrology

• Sedimentology

• Data input 

• KoboToolbox => XLSForm

• Basic text and numeric inputs, select 

boxes (pick lists for single or multiple 

choices), dates, timestamps, and 

sliders

• Quick-Entry Modals

Forms
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• Pick List 'other' option

• Custom Pages

o Tephra, Earthquakes, Site Safety

o Created in conjunction with 

development team

o Page visibility can be toggled

Data Entry
Customization

• Tags

o Spots and features

o Assigned Color

o Predefined and user generated
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• QAQC

o User-defined constraints

o Rules to check datasets

• Group Workflows

o Multiples users contributing to same 

project simultaneously

o Contributions acknowledgement

Ongoing
Development

I STRABO’ED 
THAT!



Questions?
Contact:

Nathan Novak
nnovak@ku.edu

strabospot@gmail.com
www.strabospot.org
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