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COURSE INTRODUCTION / OVERVIEW:

This intensive training course provides a comprehensive exploration of advanced neural networks and their practical
application in the field of deep learning. Moving beyond foundational theories, this program is designed to equip
participants with the skills needed to build, train, and deploy sophisticated Al models for real-world challenges. We will
delve into the intricate architectures of Convolutional Neural Networks (CNNs), Recurrent Neural Networks (RNNs), and
cutting-edge models like Generative Adversarial Networks (GANs). The curriculum is heavily influenced by the pioneering
work of experts like Yoshua Bengio and foundational texts such as "Deep Learning" by lan Goodfellow, Yoshua Bengio, and
Aaron Courville, ensuring a robust and academically sound learning journey. At BIG BEN Training Center, our focus is on
bridging the gap between theoretical knowledge and industrial application. Participants will engage in hands-on projects
involving natural language processing (NLP), computer vision, and time-series analysis. This course is the definitive
pathway for professionals seeking to master the complexities of deep learning, from hyperparameter tuning and model
optimization to the final stages of MLOps and scalable deployment, transforming them into proficient Al practitioners

capable of driving innovation within their organizations.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

Data Scientists.

e Machine Learning Engineers.

e Al Specialists and Developers.

o Software Engineers transitioning into Al.

e Research Scientists.

o IT Professionals and Architects.

e Technical Project Managers.

o Data Analysts seeking to upgrade their skills.

e Business Intelligence Professionals.
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TARGET SECTORS AND INDUSTRIES:

Technology and Software Development.
Financial Services and FinTech.
Healthcare and Medical Imaging.
Automotive and Autonomous Systems.
E-commerce and Retail.
Telecommunications.

Manufacturing and Industrial Automation.
Government and Public Sector Agencies.

Energy and Utilities.

TARGET ORGANIZATIONS DEPARTMENTS:

Research and Development (R&D).
Information Technology (IT).

Data Science and Analytics.

Software Engineering and Development.
Innovation and Strategy.

Product Development.

Business Intelligence.

Operations.
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COURSE OFFERINGS:

By the end of this course, the participants will have able to:

e Design and implement advanced Convolutional Neural Networks (CNNs) for complex image recognition tasks.

Develop and train Recurrent Neural Networks (RNNs) and LSTMs for sequence data analysis and NLP.

Understand and build Generative Adversarial Networks (GANs) for data augmentation and content creation.

Apply transfer learning and fine-tuning techniques to leverage pre-trained models effectively.

Master hyperparameter tuning and regularization methods to optimize model performance and prevent overfitting.

Implement MLOps principles for efficient model deployment, monitoring, and lifecycle management.

Analyze and select appropriate neural network architectures for specific business problems.

Evaluate Al models based on key performance metrics and business impact.

Address ethical considerations and bias in the development and deployment of deep learning systems.

COURSE METHODOLOGY:

The training methodology at BIG BEN Training Center is designed to be immersive, practical, and highly interactive,
ensuring participants gain tangible skills. This course moves beyond traditional lectures by emphasizing a hands-on,
project-based learning approach. Each theoretical concept is immediately reinforced through practical coding labs using
industry-standard frameworks like TensorFlow and PyTorch. Participants will work on real-world case studies drawn from
various sectors, allowing them to tackle authentic challenges in computer vision, NLP, and predictive analytics. The
learning environment fosters collaboration through group projects and peer-to-peer feedback sessions, simulating a real
data science team dynamic. Our expert instructors facilitate interactive discussions, Q&A sessions, and provide
personalized guidance to ensure every participant masters the material. The curriculum integrates the full Al project
lifecycle, from data preprocessing and model development to deployment and monitoring, preparing attendees to not just
build models, but to deliver end-to-end deep learning solutions. This blend of theory, practical application, and

collaborative problem-solving ensures a deep and lasting understanding of advanced deep learning concepts.
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COURSE AGENDA (COURSE UNITS):

UNIT ONE: FOUNDATIONS OF DEEP LEARNING AND NEURAL NETWORKS

Revisiting the fundamentals of machine learning and neural networks.

Understanding activation functions, loss functions, and their derivatives.

Exploring the mechanics of backpropagation and gradient descent.

Advanced optimization algorithms (Adam, RMSprop, Adagrad).

Techniques for data preprocessing, normalization, and augmentation.

Setting up a deep learning environment with TensorFlow and PyTorch.

Building and training your first multi-layer perceptron (MLP).

UNIT TWO: ADVANCED COMPUTER VISION WITH CONVOLUTIONAL NEURAL
NETWORKS (CNNS)

e Deep dive into the architecture of Convolutional Neural Networks.

Understanding convolutional layers, pooling, and padding.

Implementing classic CNN architectures (LeNet, AlexNet, VGG).

Exploring advanced architectures like ResNet and Inception.

Applying CNNs for image classification and object detection.

Introduction to transfer learning and fine-tuning pre-trained models.

Techniques for visualizing CNN layers and feature maps.

UNIT THREE: SEQUENCE MODELING WITH RECURRENT NEURAL NETWORKS (RNNS)

Introduction to modeling sequential data and its challenges.

Understanding the architecture of Recurrent Neural Networks (RNNs).

Addressing the vanishing and exploding gradient problems.

Implementing Long Short-Term Memory (LSTM) networks.

Applying Gated Recurrent Units (GRUs) for enhanced performance.

Building models for natural language processing (NLP) tasks like sentiment analysis.

e Time-series forecasting and anomaly detection using RNNs.
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UNIT FOUR: GENERATIVE MODELS AND ADVANCED ARCHITECTURES

e Introduction to unsupervised learning and generative modeling.

e Understanding the theory behind Generative Adversarial Networks (GANs).
e Building and training a simple GAN for image generation.

e Exploring advanced GAN architectures (e.g., DCGAN, Style GAN).

e Introduction to Variational Autoencoders (VAEs).

e Understanding the attention mechanism and its role in modern Al.

e Introduction to Transformer models and their impact on NLP.

UNIT FIVE: MODEL DEPLOYMENT, OPTIMIZATION, AND ETHICS

e Techniques for hyperparameter tuning and model optimization.

o Strategies for regularization to prevent overfitting (Dropout, L1/L2).

Introduction to Machine Learning Operations (MLOps).

Preparing models for production environments.

Deploying models using containers (Docker) and serving frameworks.

Monitoring model performance and managing model drift.

e Discussing ethical considerations, fairness, and bias in Al.

FAQ:

QUALIFICATIONS REQUIRED FOR REGISTERING TO THIS COURSE?

There are no requirements.

HoOW LONG IS EACH DAILY SESSION, AND WHAT IS THE TOTAL NUMBER OF TRAINING
HOURS FOR THE COURSE?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

SOMETHING TO THINK ABOUT:

As generative Al models become more powerful, what are the primary ethical guardrails organizations must establish

before deploying them in customer-facing applications?
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WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This training course distinguishes itself by focusing intensely on the practical application and deployment of deep learning
models, a critical phase often overlooked in theoretical programs. While other courses may concentrate on model building
in isolated environments, our curriculum dedicates a significant portion to the MLOps lifecycle, equipping participants
with the skills to transition models from research to production. We emphasize real-world problem-solving through
complex, multi-stage projects rather than simple, single-concept exercises. This approach forces participants to confront
and resolve challenges related to data pipelines, model scalability, and performance monitoring. Furthermore, the course
content is continuously updated to include the latest architectures, such as Transformers and advanced GANs, ensuring
participants learn cutting-edge techniques relevant to today's industry demands. The emphasis on ethical Al and bias
mitigation provides a holistic perspective, preparing professionals not just to be skilled engineers, but also responsible
innovators. This blend of advanced theory, practical deployment strategy, and ethical consideration creates a uniquely

comprehensive and career-accelerating learning experience.
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