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Deep Learning and Neural Networks Training

: Fundamentals for Engineers
3 days (21 hours)

Overview

Artificial intelligence, having already transformed numerous scientific fields, has begun to
revolutionize a wide range of economic sectors (industry, medicine, communications, etc.).
However, its portrayal in the mainstream media is often fanciful, far removed from what the
fields of Machine Learning or Deep Learning are actually about.

The purpose of this training is to provide engineers who already have a command of IT tools
(including a foundation in software programming) with an introduction to Deep Learning, its
various areas of specialization, and the main network architectures in use today

While the mathematical fundamentals will be reviewed during the course, a college-level
mathematics background is recommended for greater ease of understanding. It is technically
possible to skip the mathematical aspects and focus solely on the “system” perspective, but this
approach will limit your understanding of the subject.

Like all our training courses, this one will introduce you to the latest stable version of the
technology and its new features.

Objectives

e Understanding the fundamental principles of Machine Learning and its evolution toward Deep
Learning

* Review of the main tools and applications

o Mastering simple, convolutional, and transformer neural networks using PyTorch examples

e Gain an understanding of more advanced models: ResNet, LLMs, Vision Transformer
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e Understanding attention and transformer models

» Learn the theoretical foundations, architecture design, and convergence of neural networks
e Understand the limitations and benefits of deep learning

o Master the concepts of text generation models

Target Audience

e Developers

¢ Architects

e Big Data Data Analysts / Data Engineers / Data Scientists
e Engineers

e Analysts

Prerequisites

e Basic knowledge of mathematics, especially linear algebra
¢ Knowledge of Python
o Knowledge of NumPy is a plus

Technical requirements

e Docker must be installed or access to Google Colab

To go further

o We offer an introductory course on Artificial Intelligence
« In addition, explore Facebook’s PyTorch or Google’s TensorFlow

Curriculum for our Deep Learning and Neural Networks for
Engineers course

[Day 1 - Morning]
Demystifying and manipulating data

e Setting up the Docker or Google Colab environment

e Introduction to Python, Jupyter Notebook, PyTorch, and Pandas.

e Exploring the fundamentals of Machine Learning: definition, use cases, and key challenges
e Types of algorithms: supervised, unsupervised, etc.
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e Preparing raw data: exploratory analysis, cleaning, handling outliers/missing values,
scaling.

e Workshop:
o Getting started with PyTorch and Pandas: manipulating tensors and DataFrames
e Cleaning and scaling data on a dataset

[Day 1 - Afternoon]
Classical models and optimization

e Gradient descent, cost functions, and evaluation metrics.

e Underfitting, overfitting, and cross-validation.

e The basics of Machine Learning: Linear and Logistic Regression.

o Overview of tree-based methods (Random Forest, XGBoost), which are often unbeatable on
industrial tabular data.

e Review of unsupervised algorithms and example using scikit-learn

o Workshop: Manual implementation of linear and logistic regression and machine learning in
PyTorch

[Day 2 - Morning]
Dense Neural Networks (MLP)

e History of Deep Learning and architecture of an MLP neural network (activation functions,
weights) using torch.nn

o Working with the Dataset and DatalLoader classes

e Backpropagation and PyTorch Autograd.

e Regularization (Dropout, Data Augmentation) and Optimizers (Adam, SGD)

e The concept of embeddings and their importance in transfer learning

e Workshop: Replacing gradient descent with Autograd.

[Day 2 - Afternoon]
CNNs and computer vision

e Principles of convolutions and pooling

¢ Architecture of a CNN and comparison with an MLP

e Introduction to advanced CNNs: VGG, ResNet, and MobileNet

o Image classification with transfer learning (ImageNet)

o Architecture of Convolutional Autoencoders for anomaly detection

e Workshop:
e Implementation and training of LeNet-5 in PyTorch on MNIST data
e Transfer learning from an advanced CNN model

[Day 3 - Morning]



RNN, LSTM, and an introduction to Transformers

« History of layers for sequential data processing (RNN, LSTM, GRU) and the classical
Bag-of-Words approach

e Introduction to the Transformer layer and BERT

e Transformers applied to images: Vision Transformers (ViT)

o Workshop:
e Tag predictions on Stack Overflow questions: preprocessing via bag-of-words vs.

embeddings

e Replacing the LeNet-5 model with a ViT model

[Day 3 - Afternoon]

Introduction to LLMs and practical use cases for engineers

e From Transformers to ChatGPT: training, fine-tuning, and RLHF alignment
o Model selection: Size, Quantization, use cases, etc.
« Difference between Fine-Tuning and RAG
e Using APIs and local LLMs for development
e Prompt engineering: zero-shot, few-shot
e Workshop:
« Predicting tweet sentiment using LSTM and/or Transformers
o Getting started with Ollama, creating a chatbot via Open WebUI. Sentiment prediction
exercise using prompt engineering: zero-shot vs. few-shot

Target Audience

This training is intended for both individuals and companies, large or small, wishing to train their
teams in new advanced IT technologies or to acquire specific business knowledge or modern
methods.

Assessment upon enroliment

The pre-training assessment complies with Qualiopi quality standards. Upon final registration,
the learner receives a self-assessment questionnaire that allows us to evaluate their estimated
proficiency in various types of technologies, as well as their expectations and personal goals
regarding the upcoming training, within the limits imposed by the selected format. This
questionnaire also allows us to anticipate certain connection or internal security issues within the
company (intra-company or virtual classroom) that could pose challenges for monitoring and
ensuring the smooth running of the training session.

Teaching Methods

Practical Course: 60% Practical, 40% Theory. Training materials distributed in digital format to
all participants.

Organization



The course alternates between theoretical input from the trainer, supported by examples and
reflection sessions, and group work.

Assessment

At the end of the session, a multiple-choice questionnaire is used to verify that the skills have
been properly acquired.

Certification

A certificate will be issued to each trainee who has completed the entire training program.
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