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Course Introduction

The proliferation of geospatial data from diverse sources like satellites, drones, and ground sensors
has ushered in an era of unprecedented opportunities for understanding our planet. However,
leveraging this voluminous and often heterogeneous data for advanced analytical tasks, particularly
with deep learning (DL) models, presents significant challenges. A primary hurdle is the inherent
scarcity of richly annotated training datasets, which are crucial for the robust performance of DL
architectures. Geospatial data augmentation emerges as a critical technigque to overcome this
limitation, enabling the creation of diverse synthetic training samples from existing data and thereby
improving model generalization and robustness. This course delves into the theoretical foundations
and practical applications of these cutting-edge techniques.

Training Course on Geospatial data augmentation for Deep Learning offers a comprehensive
exploration of advanced geospatial data preprocessing, featur e engineering, and augmentation
strategiestailored for deep learning applications. Participants will gain hands-on experience with
state-of-the-art tools and methodol ogies for generating synthetic geospatial data, balancing datasets,
and enhancing model performance across various GeoAl tasks such asland cover classification,
obj ect detection, and change detection. By mastering these techniques, professionals can unlock
the full potential of geospatial big data, drive innovation in their respective fields, and contribute to
data-driven decision-making in critical sectors like environmental monitoring, urban planning, and
disaster management.
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leveraging this voluminous and often heterogeneous data for advanced analytical tasks, particularly
with deep learning (DL) models, presents significant challenges. A primary hurdle is the inherent
scarcity of richly annotated training datasets, which are crucial for the robust performance of DL
architectures. Geospatial data augmentation emerges as a critical technigque to overcome this
limitation, enabling the creation of diverse synthetic training samples from existing data and thereby
improving model generalization and robustness. This course delves into the theoretical foundations
and practical applications of these cutting-edge techniques.

Training Course on Geospatial data augmentation for Deep Learning offers a comprehensive
exploration of advanced geospatial data preprocessing, featur e engineering, and augmentation
strategies tailored for deep learning applications. Participants will gain hands-on experience with
state-of-the-art tools and methodol ogies for generating synthetic geospatial data, balancing datasets,
and enhancing model performance across various GeoAl tasks such asland cover classification,
object detection, and change detection. By mastering these techniques, professionals can unlock
the full potential of geospatial big data, drive innovation in their respective fields, and contribute to
data-driven decision-making in critical sectors like environmental monitoring, urban planning, and
disaster management.

Course Duration

10 days

Course Objectives

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

Understand the fundamental concepts of deep learning and its application to geospatial data.
Identify the challenges of data scarcity and imbalance in geospatial deep learning.

Master various geospatia data augmentation techniques

Apply advanced preprocessing and feature engineering methods for diverse geospatial
datasets.

Utilize open-source libraries and frameworks (e.g., TensorFlow, PyTorch, GDAL,
Geopandas) for geospatial data manipulation.

Implement augmentation pipelines to improve model generalization and reduce overfitting.
Evaluate the impact of different augmentation strategies on deep learning model performance.
Develop robust deep learning models for geospatial image classification and segmentation.
Perform object detection and change detection using augmented geospatial imagery.

10. Address class imbalance issues effectively through targeted data augmentation.

11. Leverage cloud-based geospatial platforms for scalable data augmentation workflows.

12. Design and execute end-to-end GeoAl projects incorporating data augmentation.

13. Stay updated with trending research and best practices in geospatial data augmentation for
deep learning.
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Organizational Benefits

« Develop more accurate and robust deep learning models by overcoming data limitations,
leading to better insights and predictions.

« Minimize the need for extensive, costly, and time-consuming manual data collection and
annotation efforts by effectively leveraging existing datasets.

» Enable data-driven decisions in critical areas like urban planning, disaster response,
environmental conservation, and resource management.

« Foster innovation and gain a competitive edge by deploying cutting-edge GeoAl solutions.

« Improve efficiency in various operations by automating complex geospatial analysis tasks.



« Empower teams with specialized skills in advanced geospatial Al, enhancing internal
capabilities and productivity.

« Enhance predictive capabilities for natural disasters, infrastructure failures, and other
geospatial risks.

Target Audience

Geogpatial Analysts and Scientists

Data Scientists and Machine Learning Engineers data.

Remote Sensing Specialists

GIS Professionals

Urban Planners and Environmental Researchers

Academics and Students.

Software Developers

Professionals in Agriculture, Forestry, and Disaster Management.
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Course Outline
Module 1: Introduction to Deep L earning for Geospatial Data

« Understanding the convergence of GIS, Remote Sensing, and Al

» Overview of Deep Learning architectures.

« Challenges and opportunitiesin Geospatial Deep Learning

« Introduction to popular Deep Learning frameworks.

« Ethical considerations and biasesin GeoAl

« Case Study: Analyzing historical satellite imagery trends using traditional GIS vs. deep
learning approaches for identifying urban sprawl and its environmental impact, highlighting
the efficiency gainsof DL.

Module 2: Geospatial Data Fundamentals and Preprocessing

« Types of geospatia data

o Geospatial data formats and standards

« Core preprocessing techniques:

« Handling missing data and outliers

« Feature engineering for spatial contexts

 Case Study: Preprocessing Sentinel-2 imagery for land cover classification by applying
atmospheric correction, masking clouds, and normalizing reflectance values across different
bands.

Module 3: Introduction to Data Augmentation

« What is data augmentation

« Why data augmentation for geospatial data

« Categories of data augmentation techniques.

« Common pitfalls and best practices.

» Measuring the impact of augmentation.

« Case Study: Augmenting a small dataset of drone images for defect detection on solar panels
by applying basic rotations, flips, and brightness adjustments to increase training sample
diversity.

Module 4: Geometric Data Augmentation Techniques

« Rotations, flips, and tranglations.



« Scaling and cropping.

« Elastic deformations.

« Random erasing and cutout

« Implementation with image processing libraries

« Case Study: Augmenting satellite imagery for road network extraction by applying random
rotations and shifts to train amodel robust to different road orientations and positions.

Module 5: Photometric Data Augmentation Techniques

« Brightness and contrast adjustments.

« Color jittering and saturation changes

« Adding noise (Gaussian, Salt & Pepper)

« Blurring and sharpening.

o Combining geometric and photometric augmentations

« Case Study: Improving a deep learning model's ability to classify crop types under different
weather conditions by augmenting drone imagery with varying brightness, contrast, and color
shifts.

Module 6: Advanced Augmentation: Generative Models (GANYS)

« Introduction to Generative Adversarial Networks (GANS).

« GANSsfor synthetic geospatial image generation

« Conditional GANs (cGANS) for specific scenarios:

« Evaluating GAN-generated synthetic data

» Challenges and limitations of GANsin geospatial contexts.

« Case Study: Generating synthetic urban scenes using GANs to augment datasets for training
models to detect specific building types, overcoming privacy concerns or data acquisition
limitations.

Module 7: Advanced Augmentation: Variational Autoencoders (VAES) and Diffusion M odels

« Understanding Variational Autoencoders (VAES).

« VAEsfor geospatia data reconstruction and generation.

« Introduction to Diffusion Models.

« Applying Diffusion Models for geospatial data augmentation.

» Comparison of GANs, VAES, and Diffusion Models for augmentation

« Case Study: Using VAESsto generate augmented climate model outputs, creating more
diverse scenarios for training predictive models for extreme weather events.

Module 8: Augmentation for Specific Geospatial Data Types

» Hyperspectral and Multispectral Data Augmentation

« Lidar Point Cloud Augmentation.

» Time-Series Geospatial Data Augmentation

« Vector Data Augmentation

o Multimodal Geospatial Data Augmentation

» Case Study: Augmenting alidar point cloud dataset to improve a deep learning model's
ability to classify individual treesin aforest, simulating variations in scanning angles and tree
structures.

Module 9: Data Augmentation for Class I mbalance

« Understanding class imbalance in geospatial datasets
« Strategies for addressing imbalance with augmentation



« SMOTE and its variants for spatia data.

» Adversaria training for robust classifiers.

« Evaluation metrics for imbal anced datasets.

» Case Study: Balancing a dataset for landslide detection where landslide instances are rare, by
synthetically generating additional landslide examples using augmentation techniques to
improve model sensitivity

Module 10: Augmentation Pipelines and Frameworks

« Building custom data augmentation pipelines.

« Using built-in augmentation features in TensorFlow/Keras and Py Torch.

« Automated data augmentation

« Efficient dataloading and augmentation for large datasets.

« Deployment considerations for augmented models.

« Case Study: Setting up an automated augmentation pipeline for training a CNN to classify
land cover on a continental scale, streamlining the data preparation process for massive
datasets.

Module 11: Geospatial Object Detection with Augmented Data

« Introduction to object detection in geospatial imagery

« Common object detection architectures.

« Augmentation strategies specific to object detection

« Training and evaluating object detection models

» Applications of object detection in geospatial contexts.

« Case Study: Detecting illegal mining sites from satellite imagery, using augmented data to
improve the model's ability to identify small, irregularly shaped objects under various
environmental conditions.

Module 12: Geospatial Semantic Segmentation with Augmented Data

« Understanding semantic segmentation

« Architectures for semantic segmentation

« Augmentation techniques for segmentation masks.

« Training and evaluating semantic segmentation models

« Applicationsin land cover mapping and change detection.

« Case Study: Mapping urban green spaces with high precision using augmented aerial
imagery, allowing for better identification of vegetation types and distribution at a pixel level.

Module 13: Geospatial Change Detection and Time Series Augmentation

« Principles of change detection.

« Deep learning approaches for change detection

« Augmenting multi-temporal geospatial datasets

» Handling temporal variations and seasonal changes

o Applicationsin disaster assessment, deforestation, and urban growth monitoring.

» Case Study: Monitoring deforestation in the Amazon rainforest using bi-temporal satellite
images, employing time-series augmentation to account for seasonal variations and improve
the detection of illegal logging activities.

Module 14: Cloud-Based Geospatial Deep L earning and Augmentation

« Leveraging cloud platforms for scalable GeoAl
« Distributed training of deep learning models
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Start Date

10 Aug 2026

17 Aug 2026

24 Aug 2026

31 Aug 2026

07 Sep 2026

14 Sep 2026

21 Sep 2026

28 Sep 2026

End Date

21 Aug 2026

28 Aug 2026

04 Sep 2026

11 Sep 2026

18 Sep 2026

25 Sep 2026

02 Oct 2026

09 Oct 2026

Location

Online

Online

Online

Online

Online

Online

Online

Online

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

Register Online Now

Price

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

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


https://www.fineskilltrainingcenter.com/courses/training-course-on-geospatial-data-augmentation-for-deep-learning

