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Course Introduction

In an eradefined by data proliferation, the convergence of Edge Computing and Geospatial Data
Processing is revolutionizing how we interact with the physical world. Training Course on Edge
Computing for Geospatial Data Processing provides a deep dive into leveraging distributed
processing capabilities closer to data sources, enabling real-time insights and optimized decision-
making for critical spatial applications. Participants will gain expertise in deploying intelligent
edge devices for geospatial analytics, minimizing latency, enhancing data security, and
maximizing the efficiency of 10T deploymentsin diverse geographical contexts.

This comprehensive program addresses the escalating demand for immediate processing of vast
geospatial datasets, from satelliteimagery and drone data to sensor networ ks and mobile
mapping. By mastering edge computing paradigms, professionals can overcome traditional cloud-
centric limitations, enabling autonomous systems, smart infrastructure, and precision
agriculture with unparalleled responsiveness. The curriculum emphasizes practical application,
equipping learners with the skillsto design, implement, and manage robust edge-to-cloud

ar chitectures for advanced spatial intelligence solutions.

Programme Curriculum

Training Course on Edge Computing for Geospatial Data Processing
Introduction

In an eradefined by data proliferation, the convergence of Edge Computing and Geospatial Data
Processing is revolutionizing how we interact with the physical world. Training Course on Edge
Computing for Geospatial Data Processing provides a deep dive into leveraging distributed
processing capabilities closer to data sources, enabling real-time insights and optimized decision-
making for critical spatial applications. Participants will gain expertise in deploying intelligent
edge devices for geospatial analytics, minimizing latency, enhancing data security, and



maximizing the efficiency of 10T deploymentsin diverse geographical contexts.

This comprehensive program addresses the escalating demand for immediate processing of vast
geospatial datasets, from satelliteimagery and drone data to sensor networ ks and mobile
mapping. By mastering edge computing paradigms, professionals can overcome traditional cloud-
centric limitations, enabling autonomous systems, smart infrastructure, and precision
agriculture with unparalleled responsiveness. The curriculum emphasizes practical application,
equipping learners with the skillsto design, implement, and manage robust edge-to-cloud

ar chitectures for advanced spatial intelligence solutions.

Course Duration
10 days
Course Objectives

1. Comprehend the core principles and architectures of edge computing, contrasting it with
traditional cloud models.
2. Learn techniques for efficient data ingestion from diverse geospatial sensorsand 10T
devices.
3. Implement methods for on-device processing and real-time analysis of spatial data streams.
4. Develop and deploy machine lear ning models and deep lear ning infer ence directly on edge
devicesfor spatial pattern recognition.
5. Design seamless data synchronization and hybrid cloud-edge ar chitectures for geospatial
workflows.
6. Enable immediate insights and automated actions based on processed geospatial data at the
edge.
7. Implement robust cyber security protocols and privacy measures for distributed spatial
datasets.
8. Understand and apply strategies for scaling edge infrastructur e to support large-scale
geospatial deployments.
9. Utilize technologies like Docker and Kubernetes for efficient deployment and management of
geospatial applications on edge devices.
10. 5G Integration for Edge Geospatial: Explore the synergy between 5G connectivity and
edge computing for enhanced real-time geospatial processing.
11. Apply edge analytics for predictive modeling and anomaly detection in geospatial
infrastructure.
12. Understand how edge computing facilitates the creation and updating of geospatial digital
twinsfor real-world assets.
13. Design fault-tolerant and highly available edge computing solutions for mission-critical
geospatial operations.

Organizational Benefits:

« Enable immediate data processing and decision-making for critical geospatial applications,
crucia for autonomous systems, disaster response, and smart city management.

« Minimize datatransfer to the cloud, leading to substantial reductionsin network bandwidth
consumption and cloud egress fees.

« Process sensitive geospatial data locally, increasing data sover eignty and compliance with
privacy regulations like GDPR.

« Streamline workflows and automate processes by providing localized intelligence and real-
time analytics at the source of data generation.



« Maintain operations even with intermittent network connectivity to the cloud, crucial for
remote sensing and field operations.

« Efficiently manage and process data from arapidly expanding number of 10T devices and
geospatial sensors.

« Unlock innovative services and products based on real-time spatial insights and edge-
power ed applications.

» Gain aleading edge in industries demanding fast and localized geospatial intelligence, such
asprecision agriculture, logistics, and environmental monitoring.

Target Audience

GIS Professionals & Analysts

loT Engineers & Developers

Data Scientists & Machine Learning Engineers.
Cloud Architects & DevOps Engineers.

Urban Planners & Smart City Innovators
Environmental Scientists & Researchers.
Logistics & Supply Chain Managers.
Agricultural Technologists.
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Course Modules
Module 1: Introduction to Edge Computing and Geospatial Data

« Defining Edge Computing: Concepts, rationale, and evolution.
« The Intersection of Edge and Geospatial: Why it matters for spatial data.
» Challenges of Centralized Geospatial Processing: Latency, bandwidth, security.
« Benefits of Edge for Geospatial: Real-time, autonomy, cost efficiency.
» Key Use Casesin Geospatial: Smart cities, precision agriculture, autonomous vehicles.
o Case Study: Real-time traffic flow optimization in a smart city using edge cameras and
localized data processing for traffic signal control.

Module 2: Geospatial Data Sour cesfor Edge Environments

» Overview of Geospatial Data Types: Raster, vector, point clouds, time-series.

o lOoT Sensorsfor Geospatial: GPS, IMUs, environmental sensors, lidar, cameras.

« Drone and Satellite Data Acquisition: On-board processing and data filtering.

» Data Formats and Standards for Edge: GeoJSON, MQTT, Protobuf.

« Pre-processing and Filtering at the Source: Reducing data volume for efficient transmission.

o Case Study: A network of agricultural sensors on afarm collecting soil moisture and

nutrient data, with initial filtering at the edge gateway before transmitting summarized
insights.

Module 3: Edge Computing Ar chitecturesfor Geospatial

« Edge Node Types: Gateways, micro data centers, on-device processing.

« Fog Computing vs. Edge Computing: Differentiating distributed paradigms.

« Hybrid Cloud-Edge Architectures: Designing integrated spatial intelligence systems.

» Network Topologies for Geospatial Edge: Mesh, star, hierarchical.

« Hardware Considerations for Geospatia Edge Devices. Processing power, memory,

connectivity.
o Case Study: A manufacturing plant using edge gateways to monitor machinery

vibrations and temperature, sending only critical anomaly alerts to the cloud for deeper
analysis.



Module 4: Data I ngestion and M anagement at the Edge

« Protocols for Edge Communication: MQTT, CoAP, AMQP.
« Stream Processing Frameworks for Geospatial: Apache Kafka, Flink (edge considerations).
« Edge Databases: Lightweight options for local storage (e.g., SQLIite, time-series DBS).
« Data Synchronization and Consistency: Handling intermittent connectivity and data integrity.
« Data Governance and Lifecycle Management at the Edge.
o Case Study: A fleet of autonomous delivery robots using local storage for route
planning and real -time obstacle avoidance, synchronizing mission completion data with
acentral cloud.

Module 5: Real-time Geospatial Analyticsat the Edge

« Spatial Indexing and Querying on Edge Devices.

« Geometric Operations at the Edge: Buffering, intersection, union.

« Topological Analysisfor Real-time Spatial Relationships.

« Real-time Geofencing and Proximity Analysis.

» Event-Driven Architectures for Spatial Triggers.

o Case Study: A smart building system using edge devices to detect occupancy and

optimize HVAC based on real-time spatial distribution of people within different
Zones.

Module 6: Edge Al and Machine L earning for Geospatial

« Introduction to Edge Al: TinyML, on-device inference.

Lightweight Machine Learning Models for Spatial Data: CNNs for image classification,

anomaly detection.

Model Training and Optimization for Edge Deployment.

Toolsfor Edge Al: TensorFlow Lite, OpenVINO, ONNX.

Federated Learning in Geospatial Edge Networks.

o Case Study: Drones equipped with edge Al performing real-time object detection (e.g.,

identifying damaged infrastructure after a natural disaster) and sending only bounding
box coordinates to the cloud.

Module 7: Geospatial Visualization and User I nterfaces at the Edge

« Local Data Visualization Techniques: Dashboards on edge devices.
» Web-based Mapping Libraries for Edge Integration (e.g., Leaflet, OpenLayers with local
data).

« Augmented Reality (AR) and Virtua Reality (VR) Integration with Edge Geospatial.

« Designing User Experiences for Edge-Powered Geospatial Applications.

« Offline Mapping and Navigation Capabilities.

o Case Study: A construction site foreman using a tablet with an edge-enabled

application to visualize real-time progress updates and equipment locations on a
localized map without constant internet access.

Module 8: Security and Privacy in Edge Geospatial Computing

« Threat Landscape for Edge Environments. Physical security, network attacks.
« Device Authentication and Authorization at the Edge.

« Data Encryption (in transit and at rest) for Distributed Geospatial Data.
 Secure Boot and Firmware Updates for Edge Devices.

« Compliance and Regulatory Considerations (GDPR, data residency).



o Case Study: A surveillance system processing video feeds at the edge to detect
security breaches, with sensitive personal data being anonymized locally before any
aggregated datais sent to the cloud.

Module 9: Scalability and Orchestration of Geospatial Edge Deployments

« Containerization with Docker for Geospatial Microservices.

« Orchestration with Kubernetes (K3s, MicroK8s) for Edge Clusters.

« Remote Device Management and Provisioning.

« Edge-aware Load Balancing and Resource Allocation.

« Monitoring and Logging for Distributed Geospatial Systems.

o Case Study: A large-scale smart farm managing hundreds of edge devices for various

agricultural tasks, using Kubernetes for automated deployment and scaling of spatial
analytics applications.

Module 10: 5G and Edge Computing for Advanced Geospatial Applications

« The Role of 5G in Edge Computing: Low latency, high bandwidth, massive connectivity.
« Network Slicing for Geospatial Critical Applications.
» Multi-access Edge Computing (MEC) for Geospatial Services.
« Private 5G Networks for Dedicated Geospatial Operations.
« Impact on Autonomous Systems and Real-time Mapping.
o Case Study: An autonomous vehicle leveraging 5G and MEC for ultra-low latency
processing of LIiDAR and camera data, enabling real-time navigation and obstacle
avoidance in complex urban environments.

Module 11: Geospatial Digital Twins and Edge Computing

« Concepts of Digital Twins for Physical Assets and Environments.
« Real-time Data Integration from Edge Devicesinto Digital Twins.
» Edge-powered Simulation and Predictive Modeling for Geospatial Digital Twins.
« Visualization and Interaction with Geospatial Digital Twins at the Edge.
« Applicationsin Infrastructure Management, Urban Planning, and Asset Monitoring.
o Case Study: A city maintaining adigital twin of its water infrastructure, with edge
sensors providing real-time pressure and flow data to detect |eaks and predict
mai ntenance needs.

Module 12: Edge Computing for Precision Agriculture

« 10T Sensorsfor Crop Monitoring and Soil Analysis.

« Drone-based Imaging and Edge Processing for Field Mapping.

» Variable Rate Application (VRA) powered by Edge Analytics.

« Livestock Monitoring and Health Management at the Edge.

« Predictive Yield Modeling and Disease Detection using Edge Al.

o Case Study: A smart sprayer using edge computing to precisely apply pesticides only

where needed, based on real -time disease detection from on-board cameras and Al
models.

Module 13: Edge Computing for Environmental Monitoring and Disaster Response

« Real-time Environmental Sensor Networks at the Edge.

« Wildfire Detection and Spread Prediction using Edge-enabled Cameras.
 Flood Monitoring and Early Warning Systems with Edge Devices.

» Damage Assessment and Resource Allocation in Disaster Zones.



« Offline Capabilities for Remote and Challenging Environments.
o Case Study: Remote weather stations with edge processing capabilities detecting
unusual atmospheric conditions and sending immediate alerts for impending storms or
environmental hazards.

Module 14: Edge Computing in Autonomous Systems and Robotics

« Sensor Fusion at the Edge for Autonomous Navigation.
« Real-time Mapping and Localization (SLAM) on Edge Devices.
« Path Planning and Obstacle Avoidance for Autonomous Robots.
» Human-Robot Interaction and Edge-based Decision Making.
« Applicationsin Autonomous Vehicles, Drones, and Industrial Robotics.
o Case Study: An autonomous drone performing inspection of power lines, using edge
processing to identify defectsin real-time and alert human operators instantly.

Module 15: Future Trends and Ethical Considerationsin Edge Geospatial

« Quantum Computing and its Potential Impact on Edge Al.

« Serverless Edge Computing and Function-as-a-Service (FaaS).

« Ethical Al and Biasin Geospatial Data Processing at the Edge.

« Regulatory Landscape and Future Policy Directions for Edge Computing.

« Emerging Technologies and Research Directions in Edge Geospatial.

o Case Study: Discussion on the ethical implications of using facial recognition on edge

devicesfor public safety, considering privacy concerns and potential biasesin Al
models.

Training M ethodology

« Interactive Lectures.

« Hands-on Labs and Practical Exercises

o Case Study Analysis.

 Group Discussions and Collaborative Problem-Solving
« Project-Based Learning.

« Upcoming Scheduled Sessions

Start Date End Date Location Price

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



Start Date End Date Location

28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/training-course-on-edge-computing-for-geospatial-data-processing

