Core Concepts

Introduction to Generative Al

e Core Definition: A subset of artificial intelligence designed to produce new, original content rather than
strictly analyzing or classifying existing datasets.

e The Paradigm Shift: Transitioning from Discriminative Models (focusing on classification and decision
boundaries) to Generative Models (focusing on data synthesis and creation).

o (apabilities: Ability to learn underlying data structures to generate novel outputs including text, images,
code, and media.

o Strategic Goal: Moving beyond predictive analytics to enable generative workflows that drive innovation and
automation in content creation.



Traditional Al vs. Generative Al

A comparison of predictive analytics and synthetic content creation

Traditional Al Generative Al

Focuses on predictive and analytical tasks, such as Focuses on creative and synthetic tasks, learning data
classification, regression, and pattern recognition, by distributions to produce novel content like text,
mapping inputs to specific outputs or labels. images, and audio.



GANSs (Generative
Adversarial
Networks)

Utilizes two networks,
a Generator and a
Discriminator,
competing to refine
synthetic data
generation.

Key frameworks driving modern Al innovation

VAEs (Variational
Autoencoders)

Encodes input data
into a structured
latent space to enable
efficient data
reconstruction.

Diffusion Models

Learns to reverse a
noise process,
enabling the synthesis
of high-quality and
complex samples.

Core Generative Architectures

Transformers

The fundamental
backbone of modern
LLMs, using attention
mechanisms to process
sequential data
effectively.



Generative Modalities

An overview of core generative Al capabilities

Text Generation

Leverages Large Language Models (LLMs) to
predict subsequent tokens based on
contextual patterns.

Image Generation

Synthesizes pixel data through advanced
techniques like diffusion models or GANSs.

Audio Generation

Synthesizes realistic audio signals
through precise waveform generation
methods.

Video Generation

Orchestrates temporal consistency across
frame sequences to create fluid, coherent
motion.

Multimodal Al

Advanced architectures capable of
seamless integration, processing, and
generation across diverse data types.



Foundation Models

The infrastructure for modern Al applications

Broad Applicability Transfer Learning Capability Base for Fine-Tuning
Designed to perform a wide variety The ability to apply knowledge Serves as the foundational
of tasks rather than a single gained from general training to architecture which can be adapted or
function. specific, downstream tasks. specialized through task-specific

training (e.g., GPT-4, Llama, Stable
Diffusion).



Limitations and Challenges

Key obstacles in the deployment and development of large-scale Al models

Hallucinations

Tendency to generate plausible-sounding
but factually incorrect or fabricated
information.

Bias in Training Data

Reflection of societal prejudices and
stereotypes present in the underlying
datasets.

High Computational Costs

Significant infrastructure and energy
requirements for training and inference
processes.

Lack of Explainability

The 'black box' nature of deep learning
makes it difficult to trace or justify
model decisions.

Potential for Misuse

Risks associated with the generation of
harmful content, mass misinformation, or
automated security threats.



Mini Project Overview

Build a GenAl Content Application

e APl Integration e OQutput Validation

Establishing secure and efficient connectivity with
LLM providers like OpenAl and HuggingFace.

Implementing programmatic checks and parsing to
ensure reliability and structural integrity.

e Prompt Engineering

Designing optimized prompts to elicit precise,
context-aware responses.

Create a functional, production-ready pipeline that transforms raw input into validated, high-quality outputs.
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