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Course Introduction

Training Course on LiDAR Data Processing, Classification, and DEM/DSM Generation provides a
comprehensive deep dive into LiDAR technology, equipping participants with the essential
geospatial skills to effectively process, classify, and generate highly accurate Digital Elevation
Models (DEMs) and Digital Surface Models (DSMs). As industries increasingly adopt 3D spatial
data for critical decision-making, mastering LiDAR workflows has become paramount. This
program emphasizes practical, hands-on experience with industry-standard software and real-
world case studies, ensuring participants gain immediate applicability in diverse fields like urban
planning, environmental monitoring, infrastructure development, and disaster management.

The curriculum covers everything from fundamental LiDAR principles and data acquisition
methods to advanced point cloud processing, feature extraction, and quality control. Participants
will learn to handle large datasets, implement robust classification algorithms, and produce high-
fidelity terrain and surface models crucial for modern geospatial analysis. This course is designed
to empower professionals with the technical expertise and critical thinking necessary to unlock the
full potential of LiDAR data, driving innovation and efficiency in their respective organizations.
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world case studies, ensuring participants gain immediate applicability in diverse fields like urban
planning, environmental monitoring, infrastructure development, and disaster management.

The curriculum covers everything from fundamental LiDAR principles and data acquisition
methods to advanced point cloud processing, feature extraction, and quality control. Participants
will learn to handle large datasets, implement robust classification algorithms, and produce high-
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Course Duration

10 days

Course Objectives

Upon successful completion of this training course, participants will be able to:

1. Master fundamental LiDAR principles, including laser scanning, point cloud acquisition, and
sensor technologies.

2. Proficiently perform LiDAR data preprocessing, including noise reduction, outlier detection,
and data cleaning for optimal quality.

3. Accurately classify LiDAR point clouds into distinct categories like ground, vegetation,
buildings, and infrastructure using advanced algorithms.

4. Generate high-resolution Digital Elevation Models (DEMs) and Digital Surface Models
(DSMs) from classified LiDAR data.

5. Utilize industry-leading geospatial software (e.g., ArcGIS Pro, QGIS, LASTools, Pix4D) for
efficient LiDAR data management and analysis.

6. Apply advanced filtering techniques to extract specific terrain features and enhance data
usability.

7. Conduct robust quality control and assurance for LiDAR-derived products, ensuring data
accuracy and reliability.

8. Integrate LiDAR data with other geospatial datasets (e.g., orthophotos, satellite imagery) for
comprehensive spatial analysis.

9. Perform volumetric calculations, change detection, and 3D modeling using classified LiDAR
point clouds.

10. Analyze and interpret LiDAR-derived products for applications in flood modeling, urban
canopy assessment, forestry management, and civil engineering.

11. Develop efficient workflows for large-scale LiDAR data processing, leveraging cloud-based
solutions and automation tools.

12. Understand the ethical considerations and best practices in LiDAR data handling and
dissemination.

13. Effectively communicate LiDAR analysis results through compelling 3D visualizations and
reports.

Organizational Benefits

Equip teams with the ability to extract precise, actionable insights from LiDAR data, leading
to more informed strategic decisions across departments.
Reduce errors and project timelines by leveraging accurate 3D spatial data for surveying,
mapping, design, and construction, leading to cost savings and higher quality deliverables.
Foster a skilled workforce capable of utilizing cutting-edge geospatial technologies,
positioning the organization as a leader in 3D mapping and spatial intelligence.



Facilitate better planning and management of natural resources, infrastructure assets, and
urban spaces through detailed LiDAR analysis.
Minimize fieldwork time and expenses by adopting efficient LiDAR data acquisition and
processing workflows, leading to faster project completion.
Improve hazard assessment, disaster preparedness, and environmental impact analysis
through precise terrain and surface modeling.
Empower teams to explore new applications and develop innovative solutions using advanced
LiDAR capabilities, opening up new revenue streams.
Ensure adherence to industry standards and regulatory requirements by generating high-
quality, verifiable geospatial products.

Target Audience

1. Geospatial Analysts and Specialists.
2. Surveyors and Mappers.
3. Civil and Environmental Engineers.
4. Urban Planners and Architects.
5. Forestry and Natural Resource Managers.
6. Disaster Management and Emergency Response Professionals.
7. Researchers and Academics.
8. Drone Operators and UAV Data Processors.

Course Outline

Module 1: Introduction to LiDAR Technology and Principles

Understanding Light Detection and Ranging (LiDAR): Active vs. Passive Remote Sensing.
Components of a LiDAR System: Laser scanner, GPS, IMU.
LiDAR Data Acquisition Platforms: Airborne, Terrestrial, Mobile, UAV/Drone LiDAR.
LiDAR Data Characteristics: Point clouds, intensity values, multiple returns.
Applications of LiDAR: Overview across various industries.
Case Study: Analyzing the use of airborne LiDAR for generating high-resolution
topographic maps in coastal erosion monitoring projects in Kenya.

Module 2: LiDAR Data Formats and Software Ecosystem

Common LiDAR Data Formats: LAS, LAZ, ASCII.
Introduction to LiDAR Processing Software: ArcGIS Pro, QGIS, CloudCompare, LAStools.
Data Import and Export procedures within various platforms.
Understanding Coordinate Reference Systems (CRS) and Georeferencing LiDAR data.
Basic Point Cloud Visualization and navigation.
Case Study: Examining the workflow of importing and visualizing a large-scale urban
LiDAR dataset in ArcGIS Pro for initial assessment and quality check.

Module 3: LiDAR Data Preprocessing and Quality Control

Noise Reduction Techniques: Filtering outliers and erroneous points.
Data Thinning and Downsampling for efficient processing.
Registration and Alignment of Point Clouds: Merging multiple scan passes.
Artifact Removal and interpolation of missing data.
Quality Assessment Metrics: Positional accuracy, density, completeness.
Case Study: Applying noise filtering techniques to a mobile LiDAR dataset of a highway
corridor to remove vehicle artifacts and improve data quality for road design



Module 4: Fundamentals of Point Cloud Classification

Introduction to Point Cloud Classification: Differentiating ground from non-ground features.
Classification Algorithms: Bare Earth Extraction, morphological filters, progressive TIN
densification.
Automated vs. Manual Classification workflows.
Understanding LiDAR Return Types and their role in classification.
Challenges in Complex Terrain Classification.
Case Study: Classifying a mountainous LiDAR dataset to accurately extract bare earth for
hydrological modeling and watershed analysis.

Module 5: Ground Classification and Digital Terrain Model (DTM) Generation

Advanced Ground Classification Algorithms: Iterative processes and parameter tuning.
Creating Digital Terrain Models (DTMs) from classified ground points.
Interpolation Techniques for DTMs: TIN, IDW, Kriging, Natural Neighbor.
DTM Accuracy Assessment and validation.
Applications of Bare Earth DTMs: Floodplain mapping, engineering design.
Case Study: Generating a high-precision DTM for a proposed construction site to inform
foundation design and earthwork calculations, demonstrating cut-and-fill analysis.

Module 6: Non-Ground Classification and Digital Surface Model (DSM) Generation

Classifying Vegetation: Low, medium, and high vegetation.
Building Classification and Extraction: Identifying building footprints and heights.
Other Features Classification: Power lines, vehicles, bridges.
Creating Digital Surface Models (DSMs) from all first return points.
DSM vs. DTM: Understanding their differences and applications.
Case Study: Classifying building rooftops from a city LiDAR dataset to create a
comprehensive DSM for urban heat island studies and solar panel potential assessment.

Module 7: Advanced Classification Techniques and Feature Extraction

Machine Learning Approaches for LiDAR classification (e.g., Random Forest, SVM).
Object-Based Image Analysis (OBIA) with LiDAR data.
Feature Extraction for specific applications: Tree crowns, power lines, road surfaces.
Semantic Segmentation of Point Clouds.
Tools and scripts for Automated Feature Extraction.
Case Study: Using supervised classification to identify and extract individual tree crowns for
forest inventory and timber volume estimation in a plantation.

Module 8: Introduction to DEM/DSM Applications

Topographic Mapping and Contour Generation.
Hydrological Modeling: Flow direction, accumulation, watershed delineation.
Slope, Aspect, and Hillshade Analysis.
Volume Calculation: Stockpile estimation, cut and fill volumes.
Visibility Analysis and Line-of-Sight.
Case Study: Conducting a flood inundation mapping project using a high-resolution DEM to
simulate flood scenarios and identify vulnerable areas for emergency planning.

Module 9: LiDAR for Urban Planning and Infrastructure

3D City Modeling: Creating realistic urban environments.



Urban Canopy and Green Infrastructure Analysis.
Infrastructure Asset Management: Roads, railways, utility networks.
Building Information Modeling (BIM) integration with LiDAR.
Site Suitability Analysis for Development.
Case Study: Utilizing LiDAR-derived building heights and urban canopy data to assess
potential for rooftop solar installations and urban ventilation planning in a dense city.

Module 10: LiDAR for Environmental Monitoring and Natural Resources

Forestry Applications: Biomass estimation, tree height, forest structure.
Coastal Erosion and Change Detection: Monitoring shoreline dynamics.
Geological and Geomorphological Mapping: Landslides, fault lines.
Habitat Mapping and Biodiversity Assessment.
Water Resource Management: Reservoir volume, river bathymetry (if applicable with
bathymetric LiDAR).
Case Study: Monitoring glacier volume change over several years using multi-temporal
LiDAR datasets to understand the impacts of climate change on alpine environments.

Module 11: LiDAR Data Integration and Analysis with Other Geospatial Data

Combining LiDAR Point Clouds with Orthophotos/Satellite Imagery.
Rasterization of Point Clouds for further analysis.
Vectorization of LiDAR-derived features.
Spatial Database Management for LiDAR data.
Advanced Geostatistics for LiDAR product validation.
Case Study: Integrating LiDAR data with multispectral imagery to improve land cover
classification accuracy for a regional land use planning project.

Module 12: Data Management, Storage, and Cloud Processing

Managing Large LiDAR Datasets: Storage solutions, data compression.
Cloud-Based LiDAR Processing Platforms: Advantages and workflows.
Big Data Analytics for Point Clouds.
Data Security and Privacy Considerations.
Scalability of LiDAR Workflows.
Case StudyUpcoming 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



Start Date End Date Location Price

21 Sep 2026 02 Oct 2026 Online $2,200

28 Sep 2026 09 Oct 2026 Online $2,200
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