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Course Introduction

Training Course on Real-Time Geospatial Analytics with Stream Processing provides a
comprehensive deep dive into the cutting-edge domain of real-time geospatial analytics.
Participants will gain expertise in leveraging stream processing technologies to extract immediate,
actionable insights from high-velocity, location-awar e data. From 10T sensor networksto
geospatial big data streams, this program equips professionals with the skillsto design,
implement, and manage robust event-driven geospatial systems, driving situational awar eness
and accelerated decision-making in diverse industries. The curriculum emphasizes practical
application, hands-on labs, and real-world case studies, ensuring participants can immediately
trandate learning into impactful solutions.

In today's interconnected world, the ability to analyze and react to geospatial datain real-timeisno
longer aluxury but a strategic imperative. This course bridges the gap between traditional GI S and
modern big data ar chitectures, focusing on low-latency processing of dynamic spatial
information. Attendees will explore key concepts such as spatial indexing, geofencing, complex
event processing (CEP), and distributed stream processing framewor ks, empowering them to
build predictive analytics and proactive intelligence solutions that deliver significant
organizational benefits, fostering innovation and competitive advantage.
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Course Duration

10 days

Course Objectives

Upon completion of thistraining, participants will be able to:

1. Understand the fundamental concepts of real-time geospatial data, stream processing
architectures, and their convergence.
2. ldentify and evaluate various geospatial data sources for real-time analytics, including 10T,
mobile, and satellite data streams.
3. Design and implement robust data ingestion pipelines for high-volume, high-velocity
geospatial data.
4. Master the use of distributed stream processing frameworks (e.g., Apache Kafka, Apache
Flink, Spark Streaming) for real-time spatial analysis.
5. Apply advanced spatial indexing techniques (e.g., H3, S2) to optimize real-time geospatial
gueries and operations.
6. Develop and deploy complex event processing (CEP) logic for detecting patterns and
anomalies in geospatial data streams.
7. Integrate machine learning and geospatial Al models for real-time predictive analytics and
anomaly detection.
8. Utilize geospatial databases (e.g., PostGIS, Neo4j) optimized for real-time spatial data
storage and retrieval.
9. Create interactive real-time geospatial visualizations and dashboards for enhanced situational
awareness.
10. Implement geofencing and location-based services for real-time alerts and automated actions.
11. Understand security and privacy considerations in real-time geospatial data processing and
compliance.
12. Evaluate and select appropriate cloud-based platforms and services for scalable real-time
geospatial analytics.
13. Troubleshoot and optimize performance in high-throughput real-time geospatial systems.

Organizational Benefits

« Gain immediate insights into dynamic geographic events, improving response times for
critical operations.

« Streamline logistics, asset tracking, and resource allocation through real-time location
intelligence.



« Empower data-driven strategies with up-to-the-minute geospatial insights, leading to more
effective planning and risk management.

« Detect anomalies, predict events, and prevent issues before they escal ate using real-time
geospatial anomaly detection.

« Leverage cutting-edge technology to innovate services, optimize customer experiences, and
identify new market opportunities.

« Minimize waste, optimize routes, and reduce operational overhead by leveraging real-time
spatial optimization.

« Enhance security protocols and detect fraudulent activities through continuous monitoring of
spatial patterns.

« Optimize the deployment and utilization of geographically dispersed assets and personnel.

« Drive the development of intelligent urban systems and unlock the full potential of 10T data.

« Facilitate real-time tracking of environmental changes, pollution, and natural disasters for
rapid intervention.

Target Audience

GIS Professionals & Analysts

Data Scientists & Engineers

Software Developers

loT Engineers

Urban Planners & Smart City Innovators

Emergency Response & Disaster Management Professionals
Business Intelligence (Bl) Analysts

Researchers & Academics

© No gk wDdE

Course Outline
Module 1: Introduction to Real-Time Geospatial Analytics

« Defining Real-Time Geospatial Analytics: Concepts, challenges, and opportunities.

« Evolution from Traditional GIS to Streaming Geospatial Data.

« Key components of areal-time geospatial analytics pipeline.

» Use cases across industries: Logistics, Smart Cities, Environmental Monitoring, Emergency
Services.

« Case Study: Analyzing taxi fleet movementsin real-time to optimize dispatch and routing.

Module 2: Fundamentals of Geospatial Data for Real-Time Systems

» Geogpatial Data Models: Vector vs. Raster in streaming contexts.

« Coordinate Reference Systems (CRS) and transformations for dynamic data.

« Understanding spatial relationships: Proximity, Containment, Intersection.

» Common geospatial dataformats for streaming: GeoJSON, GPX, KML (streaming
adaptations).

« Case Study: Integrating real-time GPS data from delivery vehicles with road network
information.

Module 3: Introduction to Stream Processing Concepts

o What is Stream Processing? Batch vs. Stream processing paradigms.

» Key characteristics of data streams: Velocity, Volume, Variety, Veracity.

« Event-Driven Architectures (EDA) and their role in real-time systems.

« Concepts: Event time, processing time, watermarks, windowing.

» Case Study: Monitoring stock market trades in real-time to detect fraudulent patterns.



Module 4: Apache Kafka for Geospatial Data I ngestion

« Kafka Fundamentals: Topics, Producers, Consumers, Brokers.

« Designing scalable Kafka topics for geospatial event streams.

« Integrating diverse geospatial data sourcesinto Kafka.

» Schema management for geospatial messages (e.g., Avro, Protobuf).

« Case Study: Ingesting real-time sensor data from a smart city's traffic light network into
Kafka.

Module 5: Stream Processing with Apache Flink

« Flink Architecture: JobManagers, TaskManagers, Dataflow programming model.

« Processing geospatia datawith Flink's DataStream API.

« Windowing and aggregations for spatial event streams.

« Fault tolerance and state management in Flink for continuous operations.

« Case Study: Aggregating real-time pedestrian density data within defined urban zones using
Flink's windowing capabilities.

Module 6: Real-Time Geospatial Analyticswith Spark Streaming

« Introduction to Spark Streaming: DStreams, micro-batching.

« Integrating Spark Streaming with Kafka for geospatial data.

« Performing real-time spatial transformations and filters with Spark.

» Comparison of Spark Streaming and A pache Flink for geospatial workloads.

« Case Study: Filtering and processing real-time drone imagery streams for anomaly detection
in agricultural fields.

Module 7: Spatial Indexing for High-Perfor mance Queries

» The importance of spatial indexing in real-time systems.

« Popular spatial indexing techniques. R-trees, Quadtrees, Geohashes.

« Understanding and applying Hierarchical Geospatial Indexing (H3, S2).

» Optimizing query performance for real-time spatial searches.

« Case Study: Using H3 indexing to rapidly identify all mobile devices within a specific
hexagonal grid cell for targeted advertising.

Module 8: Geospatial Databasesfor Real-Time Storage

» PostGIS for real-time spatial data management.

« Time-series databases with spatial extensions (e.g., TimescaleDB).

« NOSQL databases for geospatial data (e.g., MongoDB, Cassandra with spatial capabilities).

» Designing schemafor high-throughput, low-latency spatial data.

« Case Study: Storing and querying real-time weather sensor data with geographic coordinates
in PostGI S for immediate environmental monitoring.

Module 9: Complex Event Processing (CEP) for Geospatial Streams

« Introduction to CEP: Detecting patterns and sequences of events.

« Defining spatial events and their attributes.

« Developing rules and logic for geospatial CEP.

» Tools and frameworks for implementing CEP (e.g., Apache Flink CEP, Drools).

« Case Study: Identifying unauthorized entry into arestricted geofenced area based on a
sequence of location events from tagged assets.

Module 10: Geospatial Al and Machine Learning in Real-Time



« Integrating machine learning models for real-time geospatial predictions.

« Anomaly detection in spatial-temporal data streams.

« Predictive analytics for traffic congestion, resource demand, or disaster spread.

» Edge computing for on-device geospatia Al.

« Case Study: Rea-time prediction of traffic bottlenecks using historical traffic dataand live
vehicle speed streams, powered by machine learning.

Module 11: Real-Time Geospatial Visualization and Dashboards

« Principles of effective real-time geospatial visualization.

« Tools for building interactive web maps and dashboards (e.g., Deck.gl, Mapbox GL JS,
Grafana).

 Streaming data to visualization front-ends.

« Creating custom alerts and notifications based on real-time insights.

« Case Study: Developing alive dashboard to visualize the spread of awildfire and the
movement of firefighting units.

Module 12: Geofencing and L ocation-Based Services (LBS)

« Implementing geofencing for dynamic boundary detection.

« Triggering actions based on entry/exit events.

 Proximity analysis and nearest neighbor queriesin real-time.

o Use casesfor LBS: Asset tracking, mobile marketing, smart cities.

» Case Study: Notifying afleet manager in real-time when a delivery vehicle enters or leaves a
customer's designated delivery zone.

Module 13: Cloud Platformsfor Real-Time Geospatial Analytics

« Overview of cloud services (AWS, Azure, GCP) for stream processing and geospatial.

« Managed Kafka services (MSK, Confluent Cloud).

« Serverless stream processing (AWS Kinesis, Azure Stream Analytics).

« Deploying and scaling real-time geospatia applicationsin the cloud.

» Case Study: Building a scalable real-time public transport tracking system using AWS
Kinesis, Lambda, and DynamoDB.

Module 14: Security, Privacy, and Governancein Real-Time Geospatial Data

« Data privacy regulations (GDPR, CCPA) and their impact on location data.

« Anonymization and pseudonymization techniques for geospatial data.

« Securing data streams and access control.

« Ethical considerationsin real-time location tracking.

» Case Study: Implementing privacy-preserving techniques for areal-time smart parking
system in a public space.

Module 15: Advanced Topicsand Future Trends

« Distributed Ledger Technologies (DLT) for trusted geospatial data.

« Digital Twins and their integration with real-time geospatial data.

» Edge computing and 5G for ultra-low latency geospatial processing.

« Spatial Graph Databases for complex relationship analysis.

» Open standards and interoperability in the real-time geospatial ecosystem.

« Case Study: Exploring the use of blockchain for secure and verifiable real-time supply chain
tracking of goods with geospatial provenance.



Training M ethodology

This course employs a blended lear ning appr oach to maximize engagement and knowledge
retention. The methodology includes:

« Interactive L ectures: Core concepts are delivered through clear, concise presentations with
real-world examples.

« Hands-on Labs: Practical exercises are a cornerstone of the training, allowing participants to
apply learned concepts using industry-standard tools and frameworks.

« Live Coding Demonstrations: Instructors will walk through coding examples, illustrating
best practices and common patterns.

« Case Study Analysis: In-depth discussions and analysis of real-world scenarios to
understand practical challenges and solutions.

o Group Discussions & Collaborative Problem Solving: Fostering peer-to-peer learning and
diverse perspectives on complex problems.

o Q& A Sessions. Dedicated time for addressing participant queries and clarifying concepts.

« Practical Assignments: Small projects or coding challenges to reinforce learning outside of
structured sessions.

« Resour ce Sharing: Providing accessto code repositories, datasets, and relevant
documentation.

Register asa group from 3 participantsfor a Discount

Send usan email: info@fineskilltrainingcenter.com or call +254769199797

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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