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Designed as a quick?reference guide for students, professionals, and anyone interested in how

artificial intelligence is used today.

1. What Is an Al Application?

Aspect Description

A software system that uses Al techniques (machine learning, reasoning,

Definition perception, natural language processing, etc.) to perform tasks that normally

require human intelligence.

K  Data?driven decision making
e

Y o * Ability to learn/adapt over time
Characteristics

 Often operates autonomously or as decision?support

1. Data collection & preprocessing

Typical 2. Model/algorithm (e.g., neural network, decision tree)

Components 3. Inference engine (produces predictions/outputs)

4. User interface / API for interaction

2. Major Categories of Al Applications

Category Core Al Techniques

Convolutional Neural Networks
Computer Vision (CNNs), object detection, image
segmentation

Natural Language Transformers, recurrent networks,
Processing (NLP) word embeddings

Real?World Examples

» Facial recognition for
security

* Medical imaging analysis
(e.g., tumor detection)

» Autonomous?vehicle
perception

* Chatbots & virtual
assistants

» Sentiment analysis for
brand monitoring

» Automated transcription &
translation
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Category

Predictive Analytics /
Machine Learning

Robotics & Control

Recommendation
Systems

Speech & Audio

Processing

Generative Al

Decision Support &
Optimization

Core Al Techniques

Gradient boosting, random forests,
deep learning

Reinforcement learning, motion
planning, sensor fusion

Collaborative filtering, matrix
factorization, deep learning

Speech?to?text models, wave?net,
audio classification

Generative Adversarial Networks
(GANSs), diffusion models, large
language models

Operations research, mixed?integer
programming, deep RL

Real?World Examples

* Credit?risk scoring

» Demand forecasting in
supply chains

* Predictive maintenance for
industrial equipment

» Warehouse picking robots
» Surgical robots with Al
guidance

» Drone navigation

* Movie/music suggestions
(Netflix, Spotify)

* E?commerce product
recommendations

* Personalized news feeds

* Voice assistants (Alexa,
Siri)

* Call?center transcription &
analytics

» Music genre classification

* Image creation (DALL-E,
Midjourney)

* Text generation (ChatGPT,
Claude)

» Code synthesis (GitHub
Copilot)

* Route optimization for
logistics

* Portfolio allocation in
finance

 Energy grid load balancing

3. Industry?Specific Applications
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Industry Al Use Cases Business Impact
 Diagnostic imaging analysis
* Drug discovery (molecule _ _
, Faster diagnosis, reduced R&D costs,
Healthcare generation) i _
_ higher patient outcomes
* Personalized treatment

recommendations

* Fraud detection _ )
) o _ Lower loss from fraud, improved trading
Finance * Algorithmic trading .
_ efficiency, 24/7 support
» Customer service chatbots

» Dynamic pricing
Retail & E? * Visual search (image?based  Higher conversion rates, reduced
commerce product lookup) stockouts, better customer experience
* Inventory forecasting

* Predictive maintenance
Manufacturing * Quality inspection via vision
systems <br
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