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Course Introduction

Training Course on Generative Adversarial Networks (GANS) for Image Generation provides a
comprehensive deep dive into Generative Adversarial Networks (GANS), focusing specifically on
their application in cutting-edge image generation. Participants will gain a solid theoretical
foundation in the underlying principles of deep learning, neural networks, and adversarial training,
moving swiftly into practical implementation of state-of-the-art GAN architectures. The curriculum
emphasizes hands-on experience, enabling attendees to build, train, and deploy advanced GAN
models for diverse real-world scenarios, from synthetic data creation to artistic style transfer.

Mastering GANsis no longer optional for professionals aiming to lead in the Al revolution. This
course empowers individual s and organizations to harness the transformative power of generative
Al, unlocking unprecedented capabilitiesin visual content creation, data augmentation, and creative
innovation. By bridging the gap between theoretical understanding and practical application, we
ensure participants are equipped with the skills to design, develop, and optimize GAN solutions that
drive tangible business value and push the boundaries of what's possible in the rapidly evolving
landscape of artificial intelligence and machine learning.

Programme Curriculum

Training Course on Generative Adversarial Networks (GANs) for Image Generation
Introduction

Training Course on Generative Adversarial Networks (GANSs) for Image Generation provides a comprehensive
deep dive into Generative Adversarial Networks (GANSs), focusing specifically on their application in cutting-
edge image generation. Participants will gain a solid theoretical foundation in the underlying principles of deep



learning, neural networks, and adversarial training, moving swiftly into practical implementation of state-of-the-
art GAN architectures. The curriculum emphasizes hands-on experience, enabling attendees to build, train, and
deploy advanced GAN models for diverse real-world scenarios, from synthetic data creation to artistic style
transfer.

Mastering GANSs is no longer optional for professionals aiming to lead in the Al revolution. This course
empowers individuals and organizations to harness the transformative power of generative Al, unlocking
unprecedented capabilities in visual content creation, data augmentation, and creative innovation. By bridging
the gap between theoretical understanding and practical application, we ensure participants are equipped with
the skills to design, develop, and optimize GAN solutions that drive tangible business value and push the
boundaries of what's possible in the rapidly evolving landscape of artificial intelligence and machine learning.

Course Duration
10 days
Course Objectives

1. Grasp the core deep learning principles, neural network architectures, and the adversarial training
paradigm of GANSs.
2. Design and implement various GAN models, including DCGANs, WGANSs, CycleGANs, and StyleGANs
for diverse image generation tasks.
3. Apply advanced techniques for GAN training stabilization, tackling issues like mode collapse and
ensuring robust model convergence.
4. Generate photorealistic images and synthetic data indistinguishable from real-world counterparts.
5. Implement image style transfer, super-resolution, and image inpainting using advanced GAN
frameworks.
6. Explore the emerging field of text-to-image synthesis with GANs and related generative models.
7. Leverage GANs for synthetic data augmentation to enhance dataset diversity and improve
downstream model performance in computer vision.
8. Analyze the ethical implications of generative Al, including deepfakes, bias mitigation, and responsible
deployment.
9. Critically evaluate generated image quality using standard metrics like Inception Score (IS) and
Frechet Inception Distance (FID).
10. Discover cutting-edge GAN applications in medical imaging, gaming, fashion design, and virtual
reality.
11. Understand strategies for deploying GANSs in production environments, considering computational
resources and efficiency.
12. Stay updated on the latest advancements in GAN research, including multimodal generation and
explainable Al for generative models.
13. Develop and present a comprehensive GAN project for a real-world image generation challenge.

Organizational Benefits

e Empower R&D teams to rapidly prototype new designs, concepts, and visual content, significantly
reducing time-to-market for creative projects.

e Generate vast quantities of high-quality synthetic data for training machine learning models, overcoming
data scarcity issues and improving model robustness, especially in sensitive domains like healthcare.

e Automate the creation of diverse and realistic visual assets for marketing, advertising, and
entertainment, reducing reliance on expensive traditional content production methods.



e Develop internal expertise in a cutting-edge Al technology, positioning the organization at the forefront of
generative Al applications and digital transformation.

o Facilitate the creation of virtual environments for simulations, enhance product visualization, and enable
personalized user experiences through Al-generated content.

e Gain awareness and tools to address ethical concerns related to GANS, ensuring responsible and fair Al
development and deployment.

Target Audience

Al/ML Engineers.

Data Scientists.

Computer Vision Researchers
Software Developers

Creative Professionals.

Product Managers.

Researchers & Academics

Anyone interested in cutting-edge Al.
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Course Outline
Module 1: Introduction to Generative Al & Deep Learning Foundations

e Overview of Generative Al: From basic generative models to the rise of GANs.
Recap of Deep Learning: Neural networks, activation functions, backpropagation.
Introduction to TensorFlow/PyTorch for deep learning.

Differentiating generative vs. discriminative models.

Case Study: Early applications of simple autoencoders for image compression.

Module 2: Generative Adversarial Networks (GANs) Unveiled

e The adversarial game theory: Generator vs. Discriminator.

e Core GAN architecture and components.

¢ Mathematical foundations: Loss functions and optimization.

Training dynamics and challenges: Nash equilibrium.

Case Study: Generating synthetic handwritten digits using a basic GAN on MNIST dataset.

Module 3: Deep Convolutional GANs (DCGANS)

e Convolutional Neural Networks (CNNs) in GANSs.

¢ Architecture of DCGANS: Best practices for stable training.

Transposed convolutions for upsampling.

Batch Normalization and Leaky ReLU activations.

Case Study: Creating realistic anime faces or celebrity faces with DCGANSs.

Module 4: Training Stability and Evaluation Metrics

e Common GAN training issues: Mode collapse, vanishing gradients.

e Techniques to stabilize training: Label smoothing, one-sided label smoothing.

o Quantitative evaluation: Inception Score (IS) and Frechet Inception Distance (FID).

¢ Qualitative evaluation and human perception.

e Case Study: Analyzing mode collapse on a dataset and applying architectural changes to mitigate it.



Module 5: Wasserstein GANs (WGANSs) and Improved WGANs (WGAN-GP)

e Limitations of standard GAN loss functions.

Wasserstein distance (Earth Mover's Distance).

WGAN architecture and clipping parameters.

Gradient Penalty (GP) for WGAN-GP and its benefits.

Case Study: Training WGAN-GP for improved stability and image quality on CelebA dataset.

Module 6: Conditional GANs (cGANSs)

¢ Introduction to conditional generation.

Incorporating labels or auxiliary information into GANSs.

Applications of cGANS for controlled image generation.

Training cGANSs for specific output classes.

Case Study: Generating images of specific clothing items or types of animals using cGANSs.

Module 7: Image-to-Image Translation with Pix2Pix

e Paired image-to-image translation problems.

The U-Net architecture for the generator.

PatchGAN discriminator.

Loss functions and training strategy for Pix2Pix.

Case Study: Transforming sketches into photorealistic images (e.g., architectural drawings to buildings).

Module 8: Unpaired Image-to-Image Translation with CycleGAN

e Challenges of unpaired datasets.
Cycle-consistency loss for learning mappings.
Two generators and two discriminators.

Applications beyond paired translation.
Case Study: Converting horses to zebras, summer landscapes to winter, or artworks to photographs.

Module 9: Advanced Image Enhancement with GANs

e Super-resolution GANs (SRGAN): Enhancing image quality.

Image inpainting and completion.

Denoising and artifact removal with GANs.

Combining GANs with other image processing techniques.

Case Study: Upscaling low-resolution historical photographs or restoring damaged images using GANs.

Module 10: StyleGAN and Perceptual Image Synthesis

¢ Introduction to StyleGAN architecture.

Learning disentangled representations of latent space.

Style mixing and artistic control.

High-fidelity image generation for human faces.

Case Study: Generating photorealistic, customizable human faces with varying attributes (age, hair
color, expression) using pre-trained StyleGAN models.

Module 11: Text-to-Image Synthesis with GANs & Diffusion Models

e Bridging text and vision with generative models.



Overview of StackGAN and other text-conditioned GANS.

Introduction to Diffusion Models (DALL-E, Stable Diffusion) as a powerful alternative.

Prompt engineering for generative models.

Case Study: Generating images from descriptive text prompts (e.g., "a futuristic city at sunset with flying
cars").

Module 12: GANs for Data Augmentation and Synthetic Datasets

e The importance of data in deep learning.

Using GANSs to generate diverse training data.

Applications in autonomous driving and medical imaging.

Addressing data scarcity and privacy concerns with synthetic data.

Case Study: Augmenting a limited medical image dataset (e.g., X-rays) with GAN-generated samples to
improve diagnostic model accuracy.

Module 13: Ethical Considerations and Societal Impact of GANs

e The rise of deepfakes: Detection and implications.

Bias in generative models and mitigation strategies.
Intellectual property and ownership of Al-generated content.
Responsible Al development and deployment.

Case Study: Discussion on the ethical challenges posed by realistic fake news generation and potential
countermeasures.

Module 14: Deployment and Productionizing GAN Models

Optimizing GANS for inference speed and efficiency.

Model compression techniques for deployment.

Serving GAN models via APIs.

Monitoring and maintaining deployed generative models.

Case Study: Deploying a GAN-based image generation service on a cloud platform (e.g., AWS, GCP,
Azure).

Module 15: Future Trends and Research Directions in GANs

Multimodal generative models.

Explainable GANs (XGANS).

Applications in 3D object generation and video synthesis.

The evolving landscape of generative Al.

Case Study: Exploring recent research papers on novel GAN architectures or applications, such as
GANs for drug discovery or material design.

Training Methodology:

This course adopts a highly interactive and hands-on training methodology, designed to ensure practical skill
acquisition and deep conceptual understanding.

e Lectures & Discussions: Engaging theoretical sessions covering core concepts, algorithms, and
advanced architectures.

e Live Coding Demonstrations: Step-by-step implementation of GANs using Python with popular deep
learning frameworks (TensorFlow 2.x and Keras, or PyTorch).



e Hands-on Labs & Exercises: Practical coding sessions where participants build, train, and experiment
with various GAN models on real datasets.

e Case Study Analysis: In-depth examination of real-world GAN applications across diverse industries,
highlighting success stories and challenges.

e Project-Based Learning: A significant portion of the course will be dedicated to a capstone project,
allowing participants to apply learned concepts to a practical problem.

e Interactive Q&A: Continuous opportunities for questions and discussions to clarify doubts and foster a
collaborative learning environment.

e Peer-to-Peer Learning: Encouraging participants to share insights and troubleshoot problems together.

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

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


mailto:info@fineskilltrainingcenter.com

Start Date End Date Location

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
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-generative-adversarial-networks-gans-for-image-generation

