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Course Introduction

In today's data-driven landscape, the demand for high-quality, diverse, and privacy-compliant data
is paramount for AI innovation, machine learning model training, and data analytics.
Traditional methods of data collection often face significant hurdles related to data privacy
regulations (like GDPR, HIPAA), data scarcity, and the inherent biases present in real-world
datasets. Synthetic data generation, powered by cutting-edge generative AI models, offers a
revolutionary solution. This course provides an in-depth exploration of how to create realistic,
statistically representative artificial datasets that unlock new possibilities for research and
development, secure data sharing, and robust model validation, all while ensuring privacy
preservation and enhancing data utility.

Training Course on Synthetic Data Generation using Generative Models: Creating Artificial Data
for Privacy and Augmentation empowers data professionals to master the techniques of generating
synthetic data. Participants will delve into the theoretical underpinnings of Generative Adversarial
Networks (GANs), Variational Autoencoders (VAEs), and other advanced deep learning
architectures for data synthesis. Through practical, hands-on exercises and real-world case studies,
attendees will learn to implement, evaluate, and deploy synthetic data solutions across various
industries, addressing critical challenges such as data imbalance, cold start problems, and the
need for secure data environments. This course is essential for anyone looking to leverage the
power of artificial intelligence to transform their data strategy and accelerate innovation.

Programme Curriculum

Training Course on Synthetic Data Generation using Generative Models: Creating Artificial
Data for Privacy and Augmentation

Introduction



In today's data-driven landscape, the demand for high-quality, diverse, and privacy-compliant data
is paramount for AI innovation, machine learning model training, and data analytics.
Traditional methods of data collection often face significant hurdles related to data privacy
regulations (like GDPR, HIPAA), data scarcity, and the inherent biases present in real-world
datasets. Synthetic data generation, powered by cutting-edge generative AI models, offers a
revolutionary solution. This course provides an in-depth exploration of how to create realistic,
statistically representative artificial datasets that unlock new possibilities for research and
development, secure data sharing, and robust model validation, all while ensuring privacy
preservation and enhancing data utility.

Training Course on Synthetic Data Generation using Generative Models: Creating Artificial Data
for Privacy and Augmentation empowers data professionals to master the techniques of generating
synthetic data. Participants will delve into the theoretical underpinnings of Generative Adversarial
Networks (GANs), Variational Autoencoders (VAEs), and other advanced deep learning
architectures for data synthesis. Through practical, hands-on exercises and real-world case studies,
attendees will learn to implement, evaluate, and deploy synthetic data solutions across various
industries, addressing critical challenges such as data imbalance, cold start problems, and the
need for secure data environments. This course is essential for anyone looking to leverage the
power of artificial intelligence to transform their data strategy and accelerate innovation.

Course Duration

5 days

Course Objectives

1. Comprehend and implement foundational generative models including GANs, VAEs, and
Diffusion Models for diverse data types.

2. Apply advanced techniques like differential privacy and homomorphic encryption to
ensure robust privacy in synthetic data generation.

3. Utilize synthetic data to effectively augment datasets for improved machine learning
model performance and robustness, especially in low-data regimes.

4. Evaluate the fidelity, utility, and privacy guarantees of generated synthetic data using
statistical metrics and machine learning benchmarks.

5. Implement methodologies to identify and mitigate biases in original datasets through
intelligent synthetic data generation.

6. Explore and analyze diverse industry-specific case studies showcasing the practical
application of synthetic data in healthcare, finance, automotive, and retail.

7. Understand the ethical implications and best practices for responsible deployment of
synthetic data in AI systems.

8. Design and implement efficient data pipelines for large-scale synthetic data generation and
management.

9. Leverage synthetic data for cross-domain applications and to enhance transfer learning
capabilities.

10. Navigate and comply with strict data privacy regulations by employing privacy-enhancing
synthetic data techniques.

11. Generate synthetic data for rare events and edge cases to improve the resilience and accuracy
of AI models.

12. Gain practical experience in coding and fine-tuning generative models using popular AI
frameworks like TensorFlow and PyTorch.

13. Develop strategies for creating secure, compliant, and accessible synthetic data environments
for collaborative research and development.



Organizational Benefits

Mitigate risks associated with handling sensitive real-world data, ensuring adherence to
regulations like GDPR, HIPAA, and CCPA, thus reducing legal and reputational exposure.
Overcome data scarcity and access high-quality, diverse training datasets faster and more
cost-effectively, significantly accelerating the development and deployment of robust AI and
machine learning models.
Lower the expenses associated with data acquisition, labeling, and anonymization, as
synthetic data can be generated on-demand and at scale.
Address issues like data imbalance and rare event representation, leading to more accurate,
generalizable, and unbiased AI models.
Foster a culture of experimentation by providing readily available, unrestricted datasets for
research, prototyping, and exploring new business opportunities without compromising real
data.
Enable secure sharing of valuable data assets with internal and external stakeholders (e.g.,
partners, researchers) without exposing sensitive information.
Create comprehensive test datasets for rigorous model validation, stress testing, and anomaly
detection, leading to more reliable and resilient AI systems.
Expedite the development and deployment of data-driven products and services by
streamlining the data provisioning process.

Target Audience

1. Data Scientists & Machine Learning Engineers.
2. AI Researchers.
3. Privacy Officers & Compliance Managers
4. Software Developers & DevOps Engineers.
5. Data Analysts
6. Product Managers.
7. Solutions Architects
8. Business Leaders & Executives.

Course Outline

Module 1: Introduction to Synthetic Data and Generative AI

Understanding Synthetic Data: Definition, types (fully synthetic, partially synthetic), and its
importance in modern data ecosystems.
Challenges of Real-World Data: Data scarcity, privacy concerns, regulatory hurdles (GDPR,
HIPAA), and bias in traditional datasets.
Overview of Generative Models: Introduction to the concept of AI models capable of creating
new data instances.
Key Concepts in Generative AI: Latent space, probability distributions, data fidelity, and
utility.
Foundations of AI Ethics: Responsible data practices and the ethical considerations in
synthetic data generation.
Case Study: Overcoming Data Scarcity in Rare Disease Research using Synthetic Patient
Records.

Module 2: Generative Adversarial Networks (GANs) for Tabular Data



GAN Architecture: Generator and Discriminator networks, their adversarial training process,
and objectives.
Training GANs: Practical considerations, common challenges (mode collapse, training
instability), and mitigation strategies.
Implementing Tabular GANs: Hands-on coding examples for generating synthetic tabular
datasets (e.g., customer demographics, financial transactions).
Evaluating Tabular Synthetic Data: Metrics for assessing statistical similarity, utility, and
privacy of generated data.
Advanced GAN Techniques for Tabular Data: Conditional GANs (cGANs), WGAN-GP for
improved stability.
Case Study: Synthetic Financial Transaction Data for Fraud Detection Model Training and
Regulatory Compliance.

Module 3: Variational Autoencoders (VAEs) for Complex Data

VAE Architecture: Encoder-decoder networks, latent variable models, and the evidence lower
bound (ELBO).
VAE for Data Generation: Understanding the generative process and its probabilistic nature.
Application to Image and Text Data: Hands-on implementation of VAEs for generating
synthetic images and short text sequences.
Comparing GANs vs. VAEs: Strengths, weaknesses, and appropriate use cases for each
architecture.
Disentangled Representations: Exploring how VAEs can learn interpretable features in the
latent space.
Case Study: Generating Synthetic Medical Images (e.g., X-rays, MRI scans) for AI
diagnostics without patient privacy breaches.

Module 4: Diffusion Models and Advanced Generative Techniques

Introduction to Diffusion Models: The forward diffusion process and the reverse denoising
process.
Sampling from Diffusion Models: Techniques for generating high-quality synthetic data.
Emerging Generative Architectures: Brief overview of normalizing flows, autoregressive
models, and their applications.
Hybrid Approaches: Combining elements of different generative models for superior
performance.
Computational Considerations: Hardware requirements, distributed training, and optimization
for large-scale synthetic data generation.
Case Study: Creating Realistic Synthetic Environments for Autonomous Vehicle Training and
Simulation.

Module 5: Privacy-Preserving Synthetic Data Generation

Fundamentals of Data Privacy: Anonymization, pseudonymization, and the concept of re-
identification risk.
Differential Privacy: Theory, implementation techniques, and its role in guaranteeing privacy
in synthetic data.
Secure Multi-Party Computation (SMC) & Federated Learning: Integrating these concepts
with synthetic data generation for collaborative privacy.
Privacy-Enhancing Technologies (PETs): Overview and their synergy with synthetic data.
Measuring Privacy Leakage: Quantifying the risk of information disclosure in synthetic
datasets.



Case Study: Enabling Cross-Organizational Data Collaboration in Healthcare Research
using Differentially Private Synthetic Data.

Module 6: Synthetic Data for Data Augmentation and Model Training

Strategic Data Augmentation: When and how to use synthetic data to expand limited datasets.
Improving Model Robustness: Training models on synthetic data to enhance generalization
and resilience to adversarial attacks.
Addressing Class Imbalance: Techniques for generating synthetic samples for minority
classes to improve model performance.
Cold Start Problem Mitigation: Using synthetic data to bootstrap models in scenarios with
insufficient real data.
Transfer Learning with Synthetic Data: Fine-tuning pre-trained models using synthetic
datasets for new domains.
Case Study: Boosting E-commerce Recommendation Systems with Synthetic User Behavior
Data.

Module 7: Evaluation, Quality, and Deployment of Synthetic Data

Quantitative Evaluation Metrics: Statistical tests (e.g., KS test, propensity score), machine
learning utility metrics (e.g., classification accuracy on synthetic data).
Qualitative Assessment: Visual inspection, domain expert review, and user feedback.
Bias Detection and Mitigation: Advanced techniques for identifying and correcting inherent
biases in synthetic data.
Deployment Strategies: Integrating synthetic data generation into existing data pipelines and
MLOps workflows.
Monitoring and Maintenance: Ensuring the ongoing quality and relevance of synthetic data
over time.
Case Study: Validating New Product Features with Synthetic Customer Feedback and Usage
Data.

Module 8: Advanced Topics and Future Trends in Synthetic Data

Synthetic Data for Time Series: Applying generative models to sequential data like financial
market trends or sensor readings.
Multimodal Synthetic Data: Generating synthetic data across different modalities (e.g.,
images and text).
Ethical AI and Governance: Establishing frameworks for responsible and ethical use of
synthetic data in real-world applications.
Regulatory Landscape Evolution: Anticipating future regulations and their impact on
synthetic data practices.
Emerging Research and Industry Trends: Discussing the future of synthetic data, including
synthetic data marketplaces and domain-specific applications.
Case Study: Optimizing Smart City Operations through Synthetic Urban Mobility and Sensor
Data.

Training Methodology

This course employs a blended learning approach, combining theoretical foundations with
extensive practical application.

Interactive Lectures: Engaging presentations covering core concepts, algorithms, and best
practices.



Hands-on Coding Labs: Practical sessions using Python, popular generative AI libraries
(TensorFlow, PyTorch), and relevant data manipulation tools. Participants will implement,
train, and evaluate various generative models.
Real-world Case Studies: In-depth analysis of successful synthetic data implementations
across diverse industries, highlighting challenges, solutions, and impact.
Group Discussions & Problem-Solving: Collaborative exercises to foster critical thinking
and exchange of ideas.
Q&A Sessions: Dedicated time for addressing participant queries and clarifying complex
topics.
Project-Based Learning: A culminating project where participants apply their learned skills
to generate and evaluate synthetic data for a chosen scenario.
Expert-Led Demonstrations: Live demonstrations of advanced techniques and tools.
Resource Sharing: Access to comprehensive course materials, code repositories, and
relevant research papers.

Register as a group from 3 participants for a Discount

Send us an 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. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training

Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A

Certificate upon successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL

TRAINING CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

mailto:info@fineskilltrainingcenter.com


Start Date End Date Location Price

10 Aug 2026 14 Aug 2026 Online $1,100

17 Aug 2026 21 Aug 2026 Online $1,100

24 Aug 2026 28 Aug 2026 Online $1,100

31 Aug 2026 04 Sep 2026 Online $1,100

07 Sep 2026 11 Sep 2026 Online $1,100

14 Sep 2026 18 Sep 2026 Online $1,100

21 Sep 2026 25 Sep 2026 Online $1,100

28 Sep 2026 02 Oct 2026 Online $1,100

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-synthetic-data-generation-using-generative-models

