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Introduction
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I-GUIDE

• I-GUIDE: NSF Institute for Geospatial 

Understanding through an Integrative Discovery 

Environment

• Proudly funded by NSF

• Collaboration with other universities and scientific 

organizations

• Illinois, Purdue, USU, MSU, UMTC, etc.

• CUAHSI, UCGIS, etc.
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I-GUIDE Focus Areas
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When you start a new geospatial project
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• Big spatial dataset
• Heavy computation
• Potential problems
• Data storage
• Memory
• Infrastructure maintenance
• Scalability



What could you do?

• Upgrade your infrastructure?
• Expensive
• Time consuming
• Waste of resource

• Just wait due to slow performance?
• Time wasted on waiting
• Slow debugging

• Explore I-GUIDE Platform
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I-GUIDE Platform

• Browser-based
• Easy to use
• Portable

• Remote infrastructure
• Data are stored safely on our server
• No infrastructure maintenance

• Provides geospatial researchers and developers:
• A powerful cloud infrastructure - JupyterHub
• A knowledgebase – Data Catalog
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I-GUIDE Platform Diagram
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I-GUIDE Platform
JupyterHub
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Access portal
Go to I-GUIDE website at i-guide.io
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Landing Page
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I-GUIDE Platform JupyterHub
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Single Sign-on - CILogon
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Server Options
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Sample Jupyter Notebooks
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Kernel Selection
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Easy to install and use libraries/modules

4/23/24 18I-GUIDE



Data Visualization
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Interactive Maps powered by Leaflet
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Create your own Notebooks
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Create a new Notebook
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Select Notebook languages (Kernels)
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Python
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R Language
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Featured Libraries

• GIS related
• GeoPandas
• PyGEOS
• netCDF4

• Others
• Dask
• Xarray
• Scipy
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GIS Libraries

• GeoPandas
• Pandas + geometric spatial operations

• PyGEOS
• Vectorization + geometry functions

• netCDF4
• Handles Network Common Data Form (NetCDF)
• Array-oriented scientific data
• Interface to the netCDF C library
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Other Libraries

• Dask
• Parallel computing

• Xarray
• More human-readable multi-dimensional array operations

• Select rows
• Insert data

• Scipy
• Almost everything you need for scientific computation

• Linear algebra
• Optimization
• Image manipulations

4/24/24 28I-GUIDE



EWD Kernel

• EWD: Educational Workforce Development
• With libraries for more specific uses
• Featured libraries
• GDAL: Programs the Geo Data Abstraction Library
• Rasterio: Handles geospatial raster data
• PySAL: Analyzes geospatial vector data
• OSMnx: Operates street network
• mplleaflet: Combines matplotlib with Leaflet

4/23/24 29I-GUIDE



I-GUIDE Platform
Data Catalog
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Access portal
Go to I-GUIDE website at i-guide.io
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Landing Page
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Data Catalog
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Catalog list
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Dataset
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Dataset – spatial visualization
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I-GUIDE Platform Diagram
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I-GUIDE Platform
Technical Support
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Technical support or questions
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Demo
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Future
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Future

• Integrate Hypercube
• Use machine learning models to extract geographic terms

• Integrate Body of Knowledge to the Data Catalog
• Search geographic terms and ontology

• Improve the connection between the JupyterHub and Data Catalog
• Increase computational power
• More GPUs
• Better equipped for machine learning
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Hypercube
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UCGIS Body of Knowledge
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Related VCO recording

• VCO on January 17, 2024
• The I-GUIDE Cyberinfrastructure Platform: Supporting Open, Reproducible 

Convergence Science at Scale
• Speaker: Jeff Horsburgh
• Link: https://i-guide.io/i-guide-vco/cyberinfrastructure-platform/ or visit I-

GUIDE website, then “Events”, then “Virtual Consulting Office”
• Features more technical and infrastructure side of I-GUIDE Platform
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Questions?
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Questions related to this VCO: zhiyuan5@Illinois.edu
I-GUIDE technical support: help@i-guide.io

mailto:zhiyuan5@Illinois.edu

