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:Course Introduction / Overview
This course provides a comprehensive exploration of advanced deep learning architectures designed for tackling
complex data modeling challenges. In an era where data is increasingly intricate and high-dimensional, standard
models often fall short. This program, offered by BIG BEN Training Center, delves into the theoretical underpinnings
and practical  implementation of  state-of-the-art  neural  networks.  We move beyond foundational  concepts to
explore  the  sophisticated  structures  that  power  modern  artificial  intelligence,  from  computer  vision  to  natural
language processing. Inspired by the pioneering work of academics like Geoffrey Hinton, who laid the groundwork
for deep learning, this course demystifies complex models. Participants will gain insights similar to those discussed
in the seminal text "Deep Learning" by Ian Goodfellow, Yoshua Bengio, and Aaron Courville, learning not just how to
use  these  architectures  but  how  to  think  critically  about  their  design  and  application.  The  curriculum  is
meticulously structured to build skills progressively, ensuring participants can design, train, and deploy robust deep
learning  solutions  for  real-world  problems,  transforming  complex  datasets  into  actionable  intelligence  and
innovative solutions. This training is your gateway to mastering the architectural principles that define the cutting

.edge of AI development

:Target Audience / This training course is suitable for
.Data Scientists

.Machine Learning Engineers

.AI Specialists and Researchers

.Software Developers and Engineers transitioning into AI

.Data Analysts seeking to upgrade their modeling skills

.IT Professionals involved in AI and data projects

.Research and Development Professionals

.Graduate Students in computer science or related fields

.Solutions Architects designing AI-powered systems

:Target Sectors and Industries
.Technology and Software Development

.Finance, Banking, and FinTech

.Healthcare and Biomedical Research

.E-commerce and Retail

.Automotive and Autonomous Systems

.Telecommunications

.Government and Public Sector Agencies

.Energy and Utilities

.Manufacturing and Industrial Automation



.Media and Entertainment

:Target Organizations Departments
.(Research and Development (R&D

.Data Science and Analytics

.(Information Technology (IT

.Software Engineering and Development

.Product Development and Innovation

.Business Intelligence

.Digital Transformation Units

.Engineering Departments

.Strategic Planning

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

.Design and implement foundational neural network architectures from scratch

.Master the principles of Convolutional Neural Networks (CNNs) for image and spatial data analysis

.Develop and train Recurrent Neural Networks (RNNs) and LSTMs for sequential and time-series data

Understand and apply the self-attention mechanism and Transformer architectures for advanced NLP
.tasks

.Construct and evaluate Generative Adversarial Networks (GANs) for data synthesis and augmentation

.Utilize Autoencoders for dimensionality reduction and feature extraction

.Explore the fundamentals of Graph Neural Networks (GNNs) for network and relational data

.Apply effective hyperparameter tuning and model optimization techniques

.Evaluate model performance using appropriate metrics and validation strategies

.Prepare deep learning models for deployment in production environments

:Course Methodology
The training methodology at BIG BEN Training Center is designed to be immersive, practical, and highly interactive,
ensuring a deep and lasting understanding of complex topics. This course moves beyond traditional lectures by
integrating hands-on coding labs where participants apply theoretical concepts to solve real-world problems using
popular  frameworks  like  TensorFlow  and  PyTorch.  Each  session  is  a  blend  of  expert-led  instruction,  live
demonstrations, and collaborative problem-solving exercises. We emphasize a case-study approach, analyzing how
leading  technology  companies  have  successfully  implemented  advanced deep learning  architectures  to  drive
innovation.  Group  discussions  and  peer-to-peer  feedback  are  integral  components,  fostering  a  collaborative
learning environment where participants can share insights and tackle challenges together. Our instructors provide
continuous  guidance  and  personalized  feedback,  helping  to  bridge  the  gap  between  theory  and  practical
application. The curriculum is structured to build knowledge incrementally, with each module's practical exercises
reinforcing the concepts learned. This hands-on, application-focused approach ensures that participants not only

.grasp the "what" and "why" of deep learning architectures but also master the "how" of building them effectively



:(Course Agenda (Course Units

Unit One: Foundations of Deep Learning and Neural Networks

.Introduction to deep learning and its applications

.The structure of a neural network: neurons, layers, and weights

.Activation functions: Sigmoid, Tanh, ReLU, and their variants

.Understanding loss functions and optimization algorithms

.The backpropagation algorithm explained step-by-step

.Implementing a basic neural network for classification

.Introduction to deep learning frameworks like TensorFlow and PyTorch

Unit Two: Convolutional Neural Networks (CNNs) for Vision

.Core components of CNNs: convolutional layers, pooling, and padding

.Understanding feature hierarchies and receptive fields

.Architectural evolution: LeNet, AlexNet, VGG, and GoogLeNet

.Advanced architectures: ResNet and Dense Net

.Techniques for transfer learning and fine-tuning pre-trained models

.Applications in image classification and object detection

.Hands-on lab: Building a CNN for an image recognition task

Unit Three: Modeling Sequential Data with RNNs and LSTMs

.Introduction to sequential data and its challenges

.(The architecture of Recurrent Neural Networks (RNNs

.The vanishing and exploding gradient problems in RNNs

.Long Short-Term Memory (LSTM) networks and their core components

.Gated Recurrent Units (GRUs) as an alternative to LSTMs

.Building RNNs and LSTMs for time-series forecasting

.Applications in natural language processing (NLP) such as text generation

Unit Four: Advanced Architectures: Transformers and Attention

.Limitations of traditional sequence-to-sequence models

.The concept of the attention mechanism

.Deconstructing the Transformer architecture: self-attention, multi-head attention

.Positional encodings and the feed-forward network

.Understanding encoder-decoder structures in Transformers

.Exploring influential models like BERT and GPT

.Practical lab: Implementing a Transformer model for a language task

Unit Five: Generative Models and Specialized Architectures

.Introduction to generative modeling with Autoencoders

.Variational Autoencoders (VAEs) for probabilistic generation



.(The architecture of Generative Adversarial Networks (GANs

.The generator and discriminator training dynamic

.Introduction to Graph Neural Networks (GNNs) for relational data

.Model deployment considerations: optimization and serving

.Final project: Designing a custom architecture for a complex dataset

:FAQ

?Qualifications required for registering to this course

.There are no requirements

How 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 deep learning models become increasingly complex and 'black-box' in nature, what are the ethical implications
and practical  challenges  in  ensuring their  interpretability  and fairness,  especially  in  high-stakes  domains  like

?healthcare and finance

What unique qualities does this course offer compared to other
?courses

This  course  distinguishes  itself  by  focusing  deeply  on  the  architectural  principles  and  design  trade-offs  of  deep
learning models, rather than merely providing a surface-level overview of libraries and tools. While many courses
teach how to use a framework, we teach how to think like an AI architect. Our curriculum is uniquely structured to
bridge the gap between foundational theory and the most advanced, state-of-the-art models in use today, including
a  dedicated  focus  on  Transformers  and  Graph  Neural  Networks—topics  often  relegated  to  specialized,  post-
graduate  level  studies.  The  emphasis  is  on  intuitive  understanding  and  practical  implementation,  ensuring
participants  can  deconstruct  complex  architectures  and  confidently  design  novel  solutions  for  their  specific
problem domains. Furthermore, the course integrates hands-on labs that are not just prescriptive exercises but
open-ended challenges that mirror real-world data science tasks. This approach cultivates critical thinking and
problem-solving skills,  empowering participants to move beyond being users of  AI  to becoming creators and
innovators  in  the  field.  The  blend  of  rigorous  academic  concepts  with  pragmatic,  industry-relevant  application

.makes this a truly transformative learning experience


