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Course Introduction

Training course on Passive and Active Remote Sensing Principles delves into the fundamental
principles of remote sensing, equipping participants with the knowledge and practical skillsto
harness both passive and active remote sensing technologies for diverse applications. In an era
demanding data-driven insights for environmental monitoring, resour ce management, and
disaster preparedness, understanding how satellites and airborne sensors capture and interpret
geospatial data is paramount. From the intricacies of electromagnetic spectrum interaction to
advanced image processing and geospatial analysis techniques, this program provides a robust
foundation for professionals seeking to leverage the power of Earth observation for informed
decision-making and sustainable devel opment.

The rapid advancementsin satellite technology, the proliferation of UAV's (drones), and the
integration of Artificial Intelligence (Al) and Machine Learning (ML) are transforming the
remote sensing landscape. This course not only covers the core theoretical concepts but also
emphasizes hands-on application of cutting-edge tools and softwar e for analyzing various remote
sensing datasets, including optical, thermal, radar (SAR), and LiDAR data. Participants will
gain expertisein interpreting satellite imagery, performing change detection, and deriving
valuable insights for sectors such as agriculture, urban planning, forestry, hydrology, and
climate change resear ch, ultimately contributing to a more sustainable future.
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Course Duration
10 days
Course Objectives

1. Comprehend the core principles of electromagnetic radiation, spectral signatures, and sensor
characteristics in both passive and active remote sensing systems.
2. Clearly distinguish between passive (e.g., optical, thermal, hyperspectral) and active (e.g.,
LIiDAR, SAR) remote sensing technologies and their respective applications.
3. Understand various data acquisition platformsincluding satellites, airborne sensors
(UAVg/drones), and ground-based systems.
4. Develop proficiency in essential image pr eprocessing techniques such as radiometric,
atmospheric, and geometric corrections.
5. Apply arange of image enhancement and featur e extr action methods, including image
fusion and spectral unmixing.
6. Execute both supervised and unsupervised classification techniques for land cover/land use
mapping and thematic information extraction.
7. Utilize remote sensing data for change detection and monitoring environmental processes
over time.
8. Seamlessly combine remote sensing outputs with Geographic Information Systems (G1S)
for comprehensive spatial analysis and visualization.
9. Leverage remote sensing for assessing defor estation, water quality, urban sprawl, and
climate change impacts.
10. Gain practical experience in processing and interpreting LiDAR point cloudsfor 3D
modeling and SAR data for all-weather monitoring.
11. Understand the capabilities and applications of hyper spectral imaging for detailed material
identification and spectral analysis.
12. Exploretheintegration of Artificial Intelligence and M achine L ear ning algorithms for
automated feature extraction, object detection, and predictive modeling in remote sensing.
13. Apply acquired remote sensing knowledge to contribute to sustainable resour ce
management, disaster risk reduction, and climate resilience strategies.

Organizational Benefits

« Equip staff with critical data and analytical capabilities for informed strategic and operational
decisions across various departments.



« Reduce reliance on expensive and time-consuming ground surveys by leveraging efficient
and scalable remote sensing technologies.

« Optimize the management of natural resources (land, water, forests) through precise
monitoring and assessment.

« Enable early detection and assessment of environmenta changes, pollution, and natural
hazards, leading to timely interventions.

« Streamline data collection, processing, and analysis workflows, leading to greater
productivity and faster insights.

« Develop in-house expertise in cutting-edge geospatial technologies, fostering innovation and
competitive differentiation.

« Enhance capabilities for disaster preparedness, response, and post-disaster assessment
through rapid and accurate damage mapping.

« Provide robust data and evidence to support the formulation and evaluation of effective
environmental and land-use policies.

Target Audience

Environmental Scientists and Managers.

Urban Planners and Developers.

Agricultural Specialists and Agronomists.

Geologists and Hydrol ogists.

Forestry Professionals.

Disaster Management and Humanitarian Aid Personnel.
GIS Analysts and Cartographers.

Researchers and Academics.

© No gk wDdE

Course Outline
Module 1: Introduction to Remote Sensing and Earth Observation

« Definition and fundamental concepts of remote sensing.

« Historical development and evolution of remote sensing technology.

« Components of aremote sensing system: energy source, atmosphere, target, sensor, and data
processing.

« Applications of remote sensing across various disciplines.

» Case Study: Monitoring global deforestation rates using time-series Landsat imagery.

Module 2: Electromagnetic Radiation and Spectral Signatures

« Understanding the electromagnetic spectrum (EMS) and its relevance to remote sensing.

« Interaction of EMR with atmosphere and Earth's surface

« Spectral reflectance curves of common Earth surface features

« Atmospheric windows and their importance in remote sensing.

o Case Study: Identifying healthy vs. stressed vegetation using NDV | and other spectral
indices.

Module 3: Passive Remote Sensing Systems. Optical & Thermal

« Principles of passive sensing: relying on natural energy sources

« Characteristics of optical sensors. spatial, spectral, radiometric, and temporal resolution.

 Types of optical sensors. panchromatic, multispectral, and hyperspectral.

» Thermal remote sensing principles and applications

« Case Study: Mapping land surface temperature variations in urban areas using L andsat
thermal bands.



Module 4: Active Remote Sensing Systems. LiDAR and Radar (SAR)

« Principles of active sensing: emitting own energy and measuring reflected signal.

« Introduction to LIiDAR (Light Detection and Ranging): principles, data acquisition, and point
clouds.

« Introduction to Radar (Radio Detection and Ranging): principles, microwave spectrum, and
Synthetic Aperture Radar (SAR).

« Advantages and limitations of active vs. passive sensing.

» Case Study: Deriving high-resolution Digital Elevation Models (DEMS) using airborne
LiDAR datafor flood plain mapping.

Module 5: Remote Sensing Platforms and Data Acquisition

« Ground-based platforms (spectroradiometers, ground penetrating radar).

« Airborne platforms (aircraft, drones’lUAVs) and their applications.

« Spaceborne platforms (satellites): orbits (geostationary, polar-orbiting) and constellations.

« Common satellite missions (e.g., Landsat, Sentinel, Planet, MODIS).

» Case Study: Utilizing drone-acquired multispectral imagery for precision agriculture
applications like crop health assessment.

Module 6: Remote Sensing Data Preprocessing: Radiometric & Atmospheric Correction

« Importance of data preprocessing for accurate analysis.

« Radiometric correction: converting digital numbers to radiance/reflectance.

« Atmospheric correction techniques: removing atmospheric effects.

« Geometric correction: georeferencing and rectification of imagery.

» Case Study: Correcting for atmospheric haze in satellite images to improve land cover
classification accuracy.

Module 7: Remote Sensing Data Preprocessing: | mage Enhancement

« Contrast enhancement techniques (linear, histogram equalization).

« Spatia filtering (low-pass, high-pass filters) for noise reduction and edge detection.

« Image fusion techniques (e.g., pan-sharpening) for improved resolution.

« Band ratios and spectral indices (e.g., NDVI, NDWI) for feature extraction.

« Case Study: Enhancing satellite imagery to highlight geological features for mineral
exploration.

Module 8: Visual Image Inter pretation and Elements

« Principles of visual interpretation: tone, shape, size, pattern, texture, shadow, association, site.

» Developing interpretation keys and classification schemes.

« Stereoscopic viewing and its applicationsin 3D visualization.

« Introduction to photogrammetry basics.

« Case Study: Interpreting aerial photographs to identify urban growth patterns over several
decades.

Module 9: Digital Image Classification: Supervised Approaches

« Fundamentals of image classification: grouping pixelsinto meaningful classes.

« Supervised classification algorithms: Maximum Likelihood, Support Vector Machine (SVM),
Random Forest.

« Training data collection and signature file creation.

« Accuracy assessment of classification results (confusion matrix, kappa coefficient).



« Case Study: Creating aland cover map of a protected area using supervised classification of
Sentinel-2 imagery.

Module 10: Digital Image Classification: Unsupervised & Advanced Approaches

» Unsupervised classification algorithms. K-Means, ISODATA.

« Object-Based Image Analysis (OBIA): segmenting images into objects for classification.

« Introduction to deep learning for image classification (Convolutional Neural Networks -
CNNs).

« Challenges and considerations in image classification.

» Case Study: Automatically identifying and mapping different forest types using OBIA on
high-resolution drone imagery.

Module 11: Change Detection and Time Series Analysis

« Concepts and importance of change detection in remote sensing.

« Different change detection techniques (image differencing, image rationing, post-
classification comparison).

» Time series analysis of remote sensing data for monitoring dynamic processes.

« Applicationsin deforestation, urban expansion, and water body changes.

« Case Study: Monitoring the expansion of informal settlements around amajor city over a
decade using multi-temporal satellite imagery.

Module 12: GISIntegration and Spatial Analysiswith Remote Sensing

« Fundamentals of GIS and its relationship with remote sensing.

« Integrating remote sensing derived products into a GIS environment.

« Vector and raster datamodelsin GIS.

« Spatial analysistechniquesin GIS using remote sensing inputs

« Case Study: Combining land cover maps (from RS) with demographic data (from GIS) to
assess population exposure to environmental hazards.

Module 13: Applications of Remote Sensing in Environmental Monitoring

« Monitoring water resources. quality, extent, and changes in water bodies.

« Assessing vegetation health, biomass, and agricultural productivity.

« Tracking deforestation, forest degradation, and land cover change.

« Monitoring urban growth, infrastructure, and smart city applications.

« Case Study: Using satellite data to monitor and quantify the impact of drought on
agricultural lands in a specific region.

Module 14: Advanced Remote Sensing Technologies & Future Trends

» Hyperspectral remote sensing: advanced spectral analysis and applications

« Integration of Artificial Intelligence (Al) and Machine Learning (ML) in remote sensing
workflows.

« Cloud-based remote sensing platforms (e.g., Google Earth Engine, AWS).

« Emerging trends: SmallSats, CubeSats, big data analyticsin Earth observation.

» Case Study: Utilizing machine learning algorithms to automatically detect and map illegal
mining activities from high-resolution satellite imagery.

Module 15: Project-Based Learning & Practical Applications

« Hands-on project work applying learned principles and techniques.
« Problem-solving exercises based on real-world remote sensing scenarios.



« Presentation of individual or group projects.

« Discussion on ethical considerations and limitations of remote sensing.

« Case Study: Participants work on a project to assess flood susceptibility in agiven areausing
a combination of active (LiDAR-derived DEM) and passive (optical imagery for land cover)
remote sensing data.

Training M ethodology

Thistraining course will employ a blended |earning approach, combining theoretical lectures with
extensive hands-on practical sessions and real-world case studies.

« Interactive L ectures: Engaging presentations covering core concepts, principles, and
theories.

« Software Demonstrations. Live demonstrations of industry-standard remote sensing and
GIS software (e.g., ArcGIS Pro, QGIS, ENVI, SNAP for SAR processing, Cloud Compare
for LIDAR).

« Hands-on Exercises: Practical exercises designed to reinforce theoretical knowledge and
develop practical skillsin data processing, analysis, and interpretation.

« Case Studies: In-depth analysis of real-world scenarios and successful applications of remote
sensing to foster critical thinking and problem-solving.

« Project-Based L earning: Participants will undertake a capstone project to apply their
acquired knowledge to arelevant problem, fostering independent learning and practical
application.

« Group Discussions: Facilitated discussions to encourage knowledge sharing, peer learning,
and exploration of diverse perspectives.

o Q& A Sessions. Dedicated time for participants to ask questions and clarify concepts with
instructors.

« Practical Tipsand Best Practices: Sharing of industry best practices, common pitfalls, and
efficiency tips.

Register asa group from 3 participantsfor a Discount

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

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized
certificate.

Tailor-Made Course
We also offer tailor-made courses based on your needs.

Key Notes
a. Upcoming Scheduled Sessions
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Ready to enroll or request a customized program? Book online or contact us:
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