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Course Introduction

Training Course on Geospatial Artificial Intelligence (GeoAl) Fundamentals provides a
comprehensive introduction to the rapidly evolving field where spatial science meets cutting-edge
artificial intelligence. Participants will gain foundational knowledge and practical skillsin
leveraging Al, machine lear ning, and deep lear ning techniques to analyze and interpret
geospatial data. The curriculum is designed to equip professionals with the tools to unlock
powerful insights from satellite imagery, remote sensing, GI S data, and real-time sensor feeds,
driving innovative solutions across diverse sectors. This course emphasizes hands-on application,
real-world case studies, and practical problem-solving, ensuring participants can immediately
apply their newfound expertise to complex spatial challenges.

The course delves into the synergy between geospatial technologies and advanced Al algorithms,
empowering participants to transform raw datainto actionable intelligence. From predictive
modeling and anomaly detection to automated featur e extraction and smart urban planning,
GeoAl isrevolutionizing how we understand and interact with our world. This program focuses on
building a strong understanding of data preparation, model selection, and ethical consider ations
in GeoAl, fostering a new generation of spatial data scientists capable of addressing critical global
issues such as climate change monitoring, disaster management, resour ce optimization, and
sustainable development.

Programme Curriculum

Training Cour se on Geospatial Artificial Intelligence (GeoAl) Fundamentals
Introduction

Training Course on Geospatial Artificial Intelligence (GeoAl) Fundamentals provides a
comprehensive introduction to the rapidly evolving field where spatial science meets cutting-edge
artificial intelligence. Participants will gain foundational knowledge and practical skillsin
leveraging Al, machine lear ning, and deep lear ning techniques to analyze and interpret



geospatial data. The curriculum is designed to equip professionals with the tools to unlock
powerful insights from satellite imagery, remote sensing, GI S data, and real-time sensor feeds,
driving innovative solutions across diverse sectors. This course emphasizes hands-on application,
real-world case studies, and practical problem-solving, ensuring participants can immediately
apply their newfound expertise to complex spatial challenges.

The course delves into the synergy between geospatial technologies and advanced Al algorithms,
empowering participants to transform raw data into actionable intelligence. From predictive
modeling and anomaly detection to automated featur e extraction and smart urban planning,
GeoAl isrevolutionizing how we understand and interact with our world. This program focuses on
building a strong understanding of data preparation, model selection, and ethical consider ations
in GeoAl, fostering a new generation of spatial data scientists capable of addressing critical global
issues such as climate change monitoring, disaster management, resour ce optimization, and
sustainable development.

Course Duration
10 days
Course Objectives

« Understand the core concepts of Geospatial Artificial Intelligence (GeoAl) and its
interdisciplinary nature, integrating GI S, remote sensing, and Al.

« Proficiently acquire, preprocess, and manage diverse geospatial big data from various
sourcesincluding satellite, drone, and 10T sensors.

« Implement machine lear ning algorithms for geospatial classification, regression, and
clustering tasks.

« Apply deep learning models (for advanced image classification, object detection, and
spatiotemporal prediction in geospatial contexts.

« Develop and evaluate predictive modelsto forecast spatial phenomena such as urban
growth, environmental changes, and resour ce distribution.

« ldentify and analyze spatial anomalies and outliers using Al -driven techniques for
proactive monitoring and risk assessment.

» Seamlessly incorporate GeoAl tools and models within existing Geogr aphic I nfor mation
Systems (GI S) platforms for enhanced analysis.

 Recognize and address the ethical implications and biases inherent in GeoAl applications
to ensure responsible and equitable deployment.

« Design and implement GeoAl solutions for environmental change detection, land cover
mapping, and climate impact assessment.

« Apply GeoAl techniquesto enhance early war ning systems, disaster response, and risk
reduction strategies.

«» Utilize GeoAl for smart resour ce management in sectors like agriculture, urban
planning, and infrastructure development.

« Extract and interpret complex spatiotemporal patter ns from large datasets using advanced
Al and data mining methods.

» Develop hands-on GeoAl projects addressing real-world geospatial challenges,
demonstrating practical application of learned skills.

Organizational Benefits



« By integrating Al-power ed geospatial intelligence, organizations can gain deeper insights
into their operational environments, leading to more informed and strategic decisions for
resour ce allocation, risk management, and planning. Thistranslates to proactive
problem-solving and a significant competitive edge.

o GeoAl automates labor -intensive geospatial data analysis and interpretation tasks, reducing
manual processes and improving response times. This streamlines workflows, optimizesfield
operations, and enables predictive maintenance and smart logistics, ultimately driving cost
savings and increased productivity across various departments.

Target Audience

o GIS Professionals and Analysts

 Data Scientists and AI/ML Engineers.

« Remote Sensing Specialists.

« Urban Planners and Developers

» Environmental Scientists and Conservationists.

« Disaster Management and Emergency Response Personnel.
» Researchers and Academics

« |T Professionas and Developers

Course Content M odules
Module 1: Introduction to GeoAl and Spatial Data Science

« Foundations of GeoAl.

« Key Conceptsin Spatial Data Science.

» The Big Geospatial Data L andscape

o GeoAl Applications Overview.

« Ethical Considerationsin GeoAl.

o Case Study: Anayzing how a smart city initiative used GeoAl to identify optimal locations
for public transport hubs, demonstrating data integration from various municipal sources and
citizen feedback to enhance urban mobility while considering equitable access.

Module 2: Geospatial Data Acquisition and Preprocessing

» Geogpatial Data Sources.

« Data Formats and Standards.

« Data Cleaning and Transformation.

« Feature Engineering for Spatial Data.

» Geospatial Data Visualization

« Case Study: Examining a project where a conservation organization preprocessed diverse
satellite and drone imagery, combined with ground-truth data, to create a high-resolution map
of deforestation hotspots in the Amazon rainforest.

Module 3: Introduction to Machine Learning for Geospatial Analysis

» Fundamentals of Machine Learning

» Regression Technique

« Classification Algorithms.

o Clustering Methods.

« Model Evaluation and Validation.

» Case Study: A municipality used Random Forest classification on aerial imagery and census
datato identify informal settlements prone to flooding, enabling targeted infrastructure
improvements and disaster preparedness.



Module 4: Deep Learning for Advanced GeoAl

« Neural Network Architectures:

 Image Classification with CNNs.

« Object Detection and Segmentation.

« Spatiotemporal Deep Learning.

o Transfer Learning in GeoAl.

« Case Study: An agricultural tech company utilized a CNN-based model to analyze drone
imagery for early detection of crop diseases, demonstrating how deep learning can
significantly reduce yield |oss and optimize pesticide application.

Module 5: GeoAl for Environmental Monitoring and Climate Change

« Land Use/Land Cover (LULC) Mapping.

« Deforestation and Forest Change Detection.

o Water Quality Monitoring and Prediction.

o Climate Impact Assessment.

« Biodiversity Conservation.

« Case Study: A government environmental agency implemented a GeoAl system to monitor
coastal erosion and predict future shoreline changes, integrating satellite data, tidal
information, and historical erosion ratesto inform coastal protection strategies.

Module 6: GeoAl in Urban Planning and Smart Cities

« Urban Growth Modeling

« Infrastructure Planning and Optimization.

« Traffic Management and Mobility Analysis

« Urban Heat Island Effect Analysis

« Smart City Applications.

« Case Study: A city planning department used GeoAl to analyze demographic data, public
transport routes, and commercial activity to optimize the placement of new commercial
zones, aiming to reduce traffic congestion and promote walkability.

Module 7: GeoAl for Disaster Management and Risk Assessment

« Early Warning Systems.

« Damage Assessment and Post-Disaster Response.

 Vulnerability and Risk Mapping.

« Disaster Preparedness and Mitigation.

o Humanitarian Aid and Logistics.

« Case Study: Following amgjor earthquake, a disaster relief organization utilized GeoAl to
rapidly assess building damage from satellite imagery, prioritizing areas for immediate
assistance and streamlining search and rescue operations.

Module 8: GeoAl for Agriculture and Food Security

« Precision Agriculture.

« Crop Yield Prediction

» Soil Analysis and Mapping.

« Drought Monitoring and Management.

« Food Security Analysis

» Case Study: A large-scale farm deployed GeoAl-enabled drones to monitor crop health,
detecting early signs of disease and nutrient deficiencies in specific zones, leading to targeted
interventions and significant reductions in fungicide use.



Module 9: GeoAl for Public Health and Epidemiology

« Disease Surveillance and Outbreak Prediction

« Environmental Health Risk Assessment

« Healthcare Access and Equity.

« Vector-Borne Disease Mapping.

« Public Health Intervention Planning

« Case Study: Public health officials used GeoAl to analyze geographic clusters of a specific
illness, integrating patient location data with environmental factors and population density to
identify potential sources and implement targeted interventions.

Module 10: GeoAl in Transportation and L ogistics

« Route Optimization and Network Analysis.

« Predictive Maintenance for Infrastructure.

« Autonomous V ehicle Mapping.

« Public Transit Optimization

« Logistics and Supply Chain Management

« Case Study: A logistics company implemented a GeoAl-powered system to optimize
delivery routesin real-time, considering traffic, weather, and customer density, resultingin a
15% reduction in fuel consumption and delivery times.

Module 11: Geospatial Big Data Analytics and Cloud Computing

 Processing Large-Scale Geospatial Data

 Cloud-Based GeoAl Platforms.

« Distributed Computing for GeoAl.

» Geospatial Databases

« Performance Optimization in GeoAl

« Case Study: A research institute leveraged Google Earth Engine to analyze historical satellite
imagery on aglobal scaleto study long-term land cover changes, demonstrating the power of
cloud computing for large-scale GeoAl projects.

Module 12: Interpretability and Explainable Al (XAl) in GeoAl

« Introduction to XAl.

 Techniquesfor Model Interpretation

« Visualizing Model Decisions

« Addressing Algorithmic Bias.

o Trustworthy GeoAl

« Case Study: A financial institution used XAl techniques to explain the factors contributing to
GeoAl-driven credit risk assessments in specific geographic areas, ensuring transparency and
compliance with regulatory requirements.

Module 13: GeoAl Model Deployment and I ntegration

» Deployment Strategies

« Integrating GeoAl with Web GIS.

« Model Monitoring and Maintenance

« Version Control for GeoAl Projects

« Scalability and Performance Optimization

» Case Study: A utility company deployed a GeoAl model to predict infrastructure failures,
integrating it with their existing asset management system and providing field crews with
real-time alerts and predictive maintenance schedules.



Module 14: Advanced Topicsand Emerging Trendsin GeoAl

« Generative Al for Geospatial Data:

» Reinforcement Learning in GeoAl.

o Graph Neural Networks (GNNSs) for Spatial Networks

 Federated Learning in GeoAl

o Quantum Computing and GeoAl (Future Outlook).

« Case Study: A startup experimented with generative Al to create synthetic but realistic urban
landscapes for training autonomous vehicle navigation systems, overcoming limitations of
real-world data availability.

Module 15: GeoAl Project Capstone and Future Directions

« Project Definition and Scoping
« Upcoming Scheduled Sessions

Start Date End Date Location

10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200
24 Aug 2026 04 Sep 2026 Online $2,200
31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200
28 Sep 2026 09 Oct 2026 Online $2,200
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