
Open-Source GeoAI & Spa1al Intelligence 
Dura%on: 5 Days 

Note: All demonstra%ons will be conducted using the open-source tools. 

 

 

Module 1: Open Geospa%al Data Ecosystem & Spa%al Intelligence 

• Understanding Modern Geospa1al Data Ecosystems 
• Open Geospa1al Consor1um (OGC) Standards 
• Working with OpenStreetMap (OSM) Data 
• Satellite Data Sources: Sen1nel, Landsat & MODIS 
• Spa1al Data Quality & Valida1on 
• Coordinate Systems & Spa1al Accuracy 
• Geospa1al Data Discovery & Catalogs 
• Spa1al Metadata & Data Governance 
• Hands-on: Acquiring & Exploring Open Geospa1al Datasets 

 

Module 2: Advanced Remote Sensing & Raster Analy%cs 

• Raster Data Fundamentals 
• Mul1-band Satellite Imagery Analysis 
• Spectral Indices (NDVI, NDWI, NDBI) 
• Terrain & Eleva1on Analysis using DEM Data 
• Time-series Satellite Data Analysis 
• Land Surface Temperature Analysis 
• Flood, Vegeta1on & Urban Change Detec1on 
• Raster Analy1cs using QGIS & GDAL 
• Cloud-Op1mized GeoTIFF (COG) Concepts 
• Hands-on: Environmental & Urban Analy1cs using Satellite Data 

 

Module 3: GeoAI, Computer Vision & Spa%al Machine Learning 

• Introduc1on to GeoAI Concepts 
• Spa1al Feature Engineering 
• Spa1al Clustering & Hotspot Detec1on 
• Geospa1al Classifica1on Models 
• Geospa1al Computer Vision Fundamentals 
• Object Detec1on in Satellite Imagery using YOLO 
• Image Segmenta1on for Spa1al Analysis 
• Deep Learning for Land Cover Predic1on 
• Spa1al Anomaly Detec1on 



• AI-assisted Geospa1al Decision Intelligence 
• Hands-on: GeoAI & Geospa1al Computer Vision Workflows 

 

Module 4: Spa%al Databases & Geospa%al Data Engineering 

• Spa1al SQL using PostGIS 
• Managing Large Geospa1al Datasets 
• Spa1al Indexing & Query Op1miza1on 
• Vector & Raster Data Pipelines 
• Geospa1al Data Transforma1on using GDAL/OGR 
• GeoParquet & Cloud-Na1ve Geospa1al Formats 
• DuckDB for Spa1al Analy1cs 
• Real-1me Spa1al Data Streams 
• Apache Sedona Fundamentals 
• Distributed Spa1al Data Processing Concepts 
• Hands-on: Spa1al Database & Data Engineering Workflows 

 

Module 5: Spa%al Graph Analy%cs & Mobility Intelligence 

• Introduc1on to Spa1al Network Analysis 
• Graph-based Geospa1al Rela1onships 
• Route Op1miza1on Concepts 
• Road Network Analysis using OpenStreetMap 
• Mobility & Transporta1on Analy1cs 
• Supply Chain Geospa1al Intelligence 
• Accessibility & Catchment Area Analysis 
• Spa1al Connec1vity Modeling 
• Urban Mobility Intelligence Workflows 
• Hands-on: Spa1al Graph Analy1cs using Open-Source Tools 

 

Module 6: AI-Powered Spa%al Visualiza%on & Decision Intelligence 

• AI-assisted Spa1al Visualiza1on Concepts 
• Interac1ve Geospa1al Dashboards using Streamlit 
• Spa1al Visualiza1on using Kepler.gl 
• Interac1ve Mapping using Folium 
• LLM-assisted Spa1al Querying & Insights 
• Genera1ve AI for Geospa1al Repor1ng 
• AI-assisted Map Interpreta1on 
• Spa1al Storytelling & Decision Intelligence 
• Responsible AI in Geospa1al Systems 
• Hands-on: AI-Powered Spa1al Dashboard Development 

 

Module 7: Smart Ci%es, IoT & Real-Time Spa%al Systems 



• Introduc1on to Smart City GIS Concepts 
• IoT & Sensor-based Spa1al Systems 
• Real-1me Spa1al Monitoring Architectures 
• Spa1al Analy1cs for Urban Intelligence 
• Environmental Monitoring using Geospa1al Data 
• Real-1me Mobility & Asset Tracking Concepts 
• Geospa1al Digital Twin Fundamentals 
• Open-source Tools for Smart Spa1al Systems 
• Spa1al Event Processing Concepts 
• Hands-on: Smart City Spa1al Analy1cs Workflows 

 


