Al Overview

Defining Artificial Intelligence

Artificial Intelligence involves the simulation of human intelligence
processes by computer systems.

Core Cognitive Processes

e Learning The acquisition of information and the rules for using
it.

e Reasoning: Utilizing defined logic and rules to reach approximate
or definite conclusions.

o Self-Correction: Iterative refinement of performance based on
outcome analysis.

The primary objective is to develop autonomous systems capable of
executing complex tasks that traditionally necessitate human cognition.



History and Evolution of Al

Key milestones marking the development of artificial intelligence

1960s-1970s: First
Al Winter

Progress stalls due to
limited computational
power and unmet

expectations.

2020s: Modern Era
of Al

1956: Dartmouth
Workshop

Rapid adoption of
Generative Al and Large
Language Models across
industries.

The term 'Artificial
Intelligence' is
officially coined.

1997: Deep Blue
Victory

IBM Deep Blue defeats
world chess champion
Garry Kasparov.

1950: Turing Test 2012: Deep Learning

Breakthrough

Alan Turing proposes the
Turing Test as a measure
of machine intelligence.

AlexNet achieves
unprecedented
performance in the
ImageNet competition.



Al vs. ML vs. Deep Learning

Understanding the hierarchy of artificial intelligence technologies
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The broad umbrella term representing any A subset of Al that uses data and algorithms A sophisticated subset of ML inspired by
technique that enables computers to mimic to enable machines to learn and improve the human brain that uses multi-layered
human intelligence, including logic, performance over time without being neural networks to process unstructured

rules-based systems, and decision-making. explicitly programmed for every task. data and identify complex patterns.



Types of Al: Narrow vs General

Narrow Al (Weak Al)

Designed to excel at a specific,
predefined task. Examples include
virtual assistants like Siri and

recommendation engines.

Understanding the spectrum of artificial intelligence capabilities

%

General Al (Strong Al)

A hypothetical system capable of
understanding, learning, and
applying knowledge across any
intellectual domain at a human
level.
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Rule-Based Al

Operates using hard-coded 'if-
then' logic sets, relying on

pre-programmed instructions
rather than adaptive learning.



Al Applications and Problem-Solving

Leveraging Intelligent Systems for Industry Innovation and Complex Challenges
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Healthcare Finance Transportation Retail

Improving diagnostic Real-time fraud Navigating complex Personalizing consumer
accuracy via medical detection through environments using experiences through

imaging analysis. anomaly tracking. autonomous vehicle data-driven
systems. recommendations.
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Defining the State Space Selecting Algorithms Performance Optimization

Mapping all potential Implementing robust strategies Refining cost functions to reduce

configurations and environmental such as Heuristic and A* search. search complexity and improve
inputs. solution precision.




The Al Lifecycle

A step-by-step roadmap for successful Al implementation

Problem Definition Data Preprocessing Evaluation
Identify business needs and Clean, normalize, and Test model against metrics
define success metrics. engineer features. and validation sets.

Data Collection Model Training Deployment
Gather high-quality, relevant Select, train, and tune ML Integrate into production and
training datasets. algorithms. monitor performance.

Following these systematic stages ensures robust and scalable Al solutions.



Professional Roles in Al

Key specializations in the artificial intelligence landscape

=

Al Engineer ML Engineer Data Scientist

Focuses on the development of Specializes in the scalability, Analyzes complex datasets to

broader Al systems and algorithm deployment, and extract actionable insights

implementation. productionization of machine using statistical and predictive
learning models. modeling.
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Explainable Al (XAl)

Moving toward transparent,
interpretable models to
build trust in automated

decision-making.

The Future of Al

Key trends shaping the next generation of artificial intelligence

Edge Al

Shifting compute power to
the device level for lower
latency and enhanced real-
time data processing.
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Human-Al
Collaboration

Evolving the workforce
dynamic to prioritize
augmentation, co-creation,
and synergistic
intelligence.

Al Ethics &
Regulation

Increasing focus on robust
safety protocols, bias
mitigation, and compliance
with emerging global
regulatory frameworks.



Mini Project: Al Decision-Making System

Core Logic

Implement a robust 'if-
then' rule engine or a
structured decision tree
classifier to drive system
intelligence.

Input Processing

Establish a mechanism to
ingest and normalize
variables such as user

data, symptoms, or
financial metrics.

Developing rule-based expert systems for automated classification and recommendations

Output Generation

Provide optimized, data-
driven recommendations or
diagnostics based on the
processed inputs.

Potential Use Cases

Apply the system to
domains like credit
approval workflows or
healthcare diagnostic
classification.
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