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1. What is AI?

Machine 
Learning

It is software.

It is a complex decision-making process.

Systems that think and act like humans.

Artificial General Intelligence (AGI)



1. What is AI?

From csitweb.com

AI

Reasoning

Planning

Machine 
Learning Searching



1. What is AI?

Machine 
Learning

- We can predict future information from past information
 Learning from data

- Clustering, classification, regression analysis

- Some potential keywords for AI:
Smart …
Intelligent …
Computational …



1. What is AI?

Machine 
Learning

Some of the keywords and titles associated with AI include:

Data Mining
Data Science (DS)
Machine Learning
Big Data
Computational Intelligence
Pattern Recognition
Statistical Learning
Knowledge-based Systems
Learning from data
Computational Intelligence
Data Analytics
Computational Biology/Chemistry/...
Recommender Systems
Expert Systems



1. What is AI?

Machine 
Learning

A brief history of AI:

- Transistor discovery (1948)

- First computer (1952)

- Alan Turing (English Mathematician, 1940s)
Turing Test
Enigma machine

Wikipedia



CS 561,  Lecture 1

Acting Humanly: The Turing Test
• Alan Turing's 1950 article Computing Machinery and 

Intelligence discussed conditions for considering a machine 
to be intelligent

• “Can machines think?” “Can machines behave intelligently?”

• The Turing test (The Imitation Game): Operational definition of 
intelligence.

Alan Turing, 
English 
Mathematician
1940s

He is inventor 
of computer, 
Turing Machine 
and AI



1. What is AI?

Machine 
Learning

Do we use AI in our daily life? Yes.

Recommender systems (Amazon, Mobile phone, …)
Face recognition, fingerprint recognition, …
Medical science
Business
Finance
Supply chain management
…



1. What is AI?

Machine 
Learning

Application domains of AI:

Computer vision
Natural language processing (NLP)
Text mining
Medical science/Bioinformatics/Healthcare/Drug discovery
Finance
Business
Brain-inspired chips/computing: Neuromorphic Computing, AI hardware
implementation
…



Our job is to find relationships in data.

Finding visual relationship: LionFinding relationships:

1. What is AI?



Example: Download the Iris data set from the UCI machine learning repository (online). Use Pandas to read 
the CSV file and store them in a DataFrame (DF) object named data. Display the first few rows of the data 
frame. 

1. What is AI?



ImageNet data set (Over the 14 million images from the life):

1. What is AI?



ImageNet data set (Sample images):

1. What is AI?



Object Detection with YOLOV3 (You Only Look Once, Version 3):
It is a real-time object detection algorithm that identifies specific objects 
in videos, live feeds, or images.

1. What is AI?



GPT3:
Generative Pre-trained Transformer 3 (GPT3) is an autoregressive language model that uses 
deep learning to produce human-like text. 

It is a kind of natural language processing (NLP) application. The architecture is a standard 
transformer network with the unprecedented size of 2048-token-long context and 175 billion 
parameters.

Conversation/Answering 
results with GPT3 
algorithm.

1. What is AI?



Bioinspired Algorithms: 

Artificial neural networks (ANN) (It uses the human brain nerve structures)

From: https://inteligenciafutura.mx/english-version-blog/blog-06-english-version

1. What is AI?



Bioinspired Algorithms: 

Artificial immune system algorithm (Uses human immune system structure)

From: https://www.biorxiv.org/content/10.1101/2020.01.31.929620v1.full

1. What is AI?



Nature inspired Algorithms: 

Dolphin algorithm
Bird swarm algorithm
Artificial bee colony (ABC) algorithm

Sources: https://transpireonline.blog/
https://authors.library.caltech.edu/87601/2/tro-chung-2853610_final1.pdf
https://www.semanticscholar.org/paper/Artificial-bee-colony-algorithm%3A-a-survey-Bansal-Sharma/1871d4935d203448cda30b36802e468e8823bbeb      
https://analyticsindiamag.com/a-tutorial-on-particle-swarm-optimization-in-python/

1. What is AI?



Nature inspired Algorithms: 

Ant colony optimization algorithm
Particle swarm intelligence (PSI) algorithms
…

Sources: https://transpireonline.blog/
https://authors.library.caltech.edu/87601/2/tro-chung-2853610_final1.pdf
https://www.semanticscholar.org/paper/Artificial-bee-colony-algorithm%3A-a-survey-Bansal-Sharma/1871d4935d203448cda30b36802e468e8823bbeb      
https://analyticsindiamag.com/a-tutorial-on-particle-swarm-optimization-in-python/

1. What is AI?



k Nearest Neighbor (kNN) Classifier:

• Basic idea: If it walks like a duck, quacks like a duck, then it’s probably 
a duck.

Training 
Records

Test 
Record

Compute 
Distance

Choose k of the 
“nearest” records

1. What is AI?



Data set links

UCI Machine learning repository:
https://archive.ics.uci.edu/ml/index.php

Data.gov
https://data.gov/

Google data set archive:
https://datasetsearch.research.google.com/

Kaggle:
https://www.kaggle.com/datasets

AWS:
https://registry.opendata.aws/

The Data World:
https://data.world/



“Data is the New Oil”(World Economic Forum)
“AI is a new electricity” (Prof. Andrew Ng)



Some example data mining applications

• Marketing: predict the characteristics of high life time value (LTV) customers, 
which can be used to support customer segmentation, identify upsell 
opportunities, and support other marking initiatives.

• Logistics: forecast how many of which things you need and where will we need 
them, which enables learn inventory and prevents out of stock situations.

• Healthcare: analyze survival statistics for different patient attributes (age, 
blood type, gender, etc.) and treatments; predict risk of re-admittance based 
on patient attributes, medical history, etc.



more examples…
• Transaction Databases  Recommender systems (NetFlix), Fraud Detection (Security 

and Privacy)

• Computer Vision  Image and video applications/analysis.

• Wireless Sensor Data  Smart Home, Real-time Monitoring, Internet of Things

• Text mining, Text Data, Social Media Data  Product Review and Consumer Satisfaction 
(Facebook, Twitter, LinkedIn), E-discovery

• Software Log Data  Automatic Trouble Shooting

• Genotype and Phenotype Data  Epic, 23andme, Patient-Centered Care, Personalized 
Medicine



Why do we need AI?

• Really, really huge amounts of raw data!!
• In the digital age, TB of data is generated by the second

• Mobile devices, digital photographs, web documents.
• Facebook updates, Tweets, Blogs, User-generated content
• Transactions, sensor data, surveillance data
• Queries, clicks, browsing

• We need to analyze the raw data 
to extract knowledge.



Why do we need AI?

• “The data is the computer”
• Large amounts of data can be more powerful than complex algorithms and 

models.
• Google has solved many Natural Language Processing problems, simply by looking at 

the data
• Example: misspellings, synonyms 

• “Data is power!”
• Today, the collected data is one of the biggest assets of an online company

• Query logs of Google
• The friendship and updates of Facebook
• Tweets and follows of Twitter
• Amazon transactions

• We need a way to harness the collective intelligence.



“Big Data” Sources (Where does the data come from?)

Every:
Click
Ad impression
Billing event
Fast Forward, pause,…
Server request
Transaction
Network message
Fault
…

User Generated (Web & 
Mobile)

….
.

Internet of Things / M2M
Health/Scientific 

Computing

It’s All Happening On-line



Data volumes

2015/16 
entire 

human 
history

26 billion 
IoT

devices
202044 ZB 

2020, 
50x 2010

Only AI/Data Mining/Machine Learning
has the power to 
analyze this data to solve 
grand challenges and problems 
guiding our future. 



Types of data: Image/video data

• We can think all image/vide based data

• Photo/face images

• MR images

• Characters, digits

• Video surveillance cameras

• All computer vision-based data types …



Types of Data: Graph Data

Lots of interesting data has a graph 
structure:

• Social networks
• Communication networks
• Computer Networks
• Road networks
• Citations
• Collaborations/Relationships
• …

Some of these graphs can get quite 
large (e.g., Facebook user graph)



Types of Data: Transaction data

• Billions of real-life customers: 
• WALMART: 20M transactions per day
• AT&T 300 M calls per day
• Credit card companies: billions of transactions per day.



Types of Data: Document data

• Web as a document repository: Estimated 50 billions of web pages

• Wikipedia: 4 million articles (and counting).

• Online news portals: Steady stream of 100’s of new articles every day.

• Twitter: ~300 million tweets every day.



Types of Data: Network data

• Web: 50 billion pages linked via hyperlinks

• Facebook: 500 million users

• Twitter: 300 million users

• Instant messenger: ~1billion users

• Blogs: 250 million blogs worldwide



Types of Data: Environmental data

• Climate data

• A database of temperature, precipitation and pressure records 
managed by the National Climatic Data Center and the Carbon 
Dioxide Information Analysis Center.

• 6000 temperature stations, 7500 precipitation stations, 2000 
pressure stations.
• Spatiotemporal data



Types of Data: Behavioral data
• Mobile phones today record a large amount of information about the user behavior

• GPS records position
• Camera produces images
• Communication via phone and SMS
• Text via Facebook updates
• Association with entities via check-ins

• Amazon collects all the items that you browsed, placed into your basket, read reviews 
about, purchased.

• Google records all your browsing activity via toolbar plugins. They also record the 
queries you asked, the pages you saw and the clicks you did.

• Data collected for millions of users on a daily basis.



So, what is data?

Our brain can not find the result of 
test set for this very short table (data 
set). 

Question: How can we find the results 
of these kind of testing problems, if 
we have millions of the lines and 
columns in a table/data set? 
 The computer will do that with 
machine learning classification 
algorithms.

Apply 

Model

Learn 

Model

Tid Attrib1 Attrib2 Attrib3 Class 

1 Yes Large 125K No 

2 No Medium 100K No 

3 No Small 70K No 

4 Yes Medium 120K No 

5 No Large 95K Yes 

6 No Medium 60K No 

7 Yes Large 220K No 

8 No Small 85K Yes 

9 No Medium 75K No 

10 No Small 90K Yes 
10 

 

Tid Attrib1 Attrib2 Attrib3 Class 

11 No Small 55K ? 

12 Yes Medium 80K ? 

13 Yes Large 110K ? 

14 No Small 95K ? 

15 No Large 67K ? 
10 

 

Fact: 
Necessity of AI/machine learning 
algorithms: 
Even for this very short data set, we 
can predict the test results.



Classification Example

Test
Set

Training 
Set

Model
Learn 

Classifier

Tid Employed 
Level of 

Education 

# years at 
present 
address 

Credit 
Worthy 

1 Yes Graduate 5 Yes 

2 Yes High School 2 No 

3 No Undergrad 1 No 

4 Yes High School 10 Yes 

… … … … … 
10 

 

Tid Employed 
Level of 

Education 

# years at 
present 
address 

Credit 
Worthy 

1 Yes Undergrad 7 ? 

2 No Graduate 3 ? 

3 Yes High School 2 ? 

… … … … … 
10 

 



Document Data

• Each document becomes a 'term' vector, 
• each term is a component (attribute) of the vector,
• the value of each component is the number of times the corresponding term 

occurs in the document. 
• Bag-of-words representation – no ordering



Ordered Data 

• Genomic sequence data:

• Data is a long ordered string.

GGTTCCGCCTTCAGCCCCGCGCC
CGCAGGGCCCGCCCCGCGCCGTC
GAGAAGGGCCCGCCTGGCGGGCG
GGGGGAGGCGGGGCCGCCCGAGC
CCAACCGAGTCCGACCAGGTGCC
CCCTCTGCTCGGCCTAGACCTGA
GCTCATTAGGCGGCAGCGGACAG
GCCAAGTAGAACACGCGAAGCGC
TGGGCTGCCTGCTGCGACCAGGG



Top programming languages (IEEE)



Memory and Intelligence
What is the difference between memory and intelligence?

Human memory or a computer memory can store a large amount of data. Unless it 
doesn’t finds relationship(s) between data/items it can not be an intelligent. That’s 
why in IQ test, they generally ask finding relationships/patterns questions. Because it 
measures intelligence. 

Memory table

Computer memory can store a large 
amount of data, but it doesn’t mean 
the computer is intelligent. We can 
say that it has very high storage 
capacity.



Memory and Intelligence
The difference between memory and intelligence:

Example: The calculator can multiply large numbers, but it doesn’t mean the
calculator is an intelligent machine or it has an intelligent algorithm. It only
implements the multiplication rules in a few seconds.

Finding new way/new 
rule/relationship for 
the multiplication is an 
intelligence.

Finding the results of 
large operations like 
multiplication doesn’t 
show the intelligence. It 
only represents the 
capacity or calculation 
speed per second.



Memory and Intelligence
IQ questions generally ask to find the relationship between patterns, texts, images, etc.



Necessity of Data Mining/AI
The similar data set and test set example for the ‘Playing Tennis’ problem.

Test:  Overcast    Mild       Normal    False  Yes?/No?

What will be the prediction result label of 
this pattern/test?  Again we cannot find 
it, the computer will find the result label 
(Yes or No) with intelligent machine 
learning algorithms.



What is AI?
When we ask/write ‘How are yo?’ to the standard software, it will not understand it. 
Because there is a missing letter in you. It must be fully correct.

When we ask/write ‘Hw are y’ to the AI-based/machine learning-based software, it 
will try to predict the correct sentence, it will generally (not always) will understand 
the missing parts and will try to reply this question like this:
‘I am fine and how about you’.

So, the intelligent software will try to complete the words and understand the 
meaning of the sentence after training and testing it with a machine learning 
algorithm(s).

Understanding this sentence is AI/machine learning in text mining domain.



From https://data-flair.training/blogs/data-science-applications/



Tid Refund Marital 
Status 

Taxable 
Income Cheat 

1 Yes Single 125K No 

2 No Married 100K No 

3 No Single 70K No 

4 Yes Married 120K No 

5 No Divorced 95K Yes 

6 No Married 60K No 

7 Yes Divorced 220K No 

8 No Single 85K Yes 

9 No Married 75K No 

10 No Single 90K Yes 

11 No Married 60K No 

12 Yes Divorced 220K No 

13 No Single 85K Yes 

14 No Married 75K No 

15 No Single 90K Yes 
10 

 

Milk

Data

Data Science Tasks



Example: There are 400 face images in the Olivetti Face Dataset (40 individuals and 10 
different poses for each individual) 

Sample images from 

the Olivetti Face Dataset

Classification Algorithms 

10 different face poses for the first person



Dataset Output:

Clustering Algorithms 



(Cont.): Output:

Clustering Algorithms 



Netflix announced a challenge on recommender systems in 2009. This 
problem has been solved using nonnegative matrix factorization (NMF).

Challenge



Nonnegative Matrix Factorization (NMF) 



Amazon and other e-trade companies use a recommender systems. There 
is a recommender/machine learning engine behind their link.

Recommender systems



The whole CNN

Fully Connected 
Feedforward network

cat dog ……
Convolution

Max Pooling

Convolution

Max Pooling

Flattened

Can 
repeat 
many 
times



• Feature extraction architecture:
 After 2 convolutional layers, a max-pooling layer reduces the size of the feature maps (typically by 2)
 A fully convolutional and a softmax layers are added last to perform classification
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Slide credit: Param Vir Singh – Deep Learning

I. Classification Algorithms



MNIST digit data set.

I. Classification Algorithms

Sample images (digits) from the MNIST data set.

The MNIST database contains 60,000 training images and 10,000 testing images.



I. Classification Algorithms

Sample images (digits) from the MNIST data set.

AI in fashion:



1. What is AI?

Machine 
Learning

AI films/Series:

The Matrix (2000)

Person of Interest (2011-2016)



NumPy, Pandas, and Scikit-learn machine learning libraries:

Import numpy as np

Import pandas as pd

From Pandas import Series

From pandas.plotting import parallel_coordinates

From sklearn.decomposition import PCA

From sklearn import linear_model

Sklearn.datasets.load_iris()
From en.wikipedia.com, 
keras.io and tensorflow.org

Python compilers/Machine learning libraries



2. What is ChatGPT?

Machine 
Learning

What is ChatGPT?

It’s a chatbot and uses large language model (LLM).

There are many chatbots, but the most powerful one is ChatGPT. It's old, not new.

Bank chatbot, electric company chatbot, ... (train/test)

There are thousands of chatbots in the world...

There is tough competition between Google and Microsoft over the LLM.



2. What is ChatGPT?

Machine 
Learning



2. What is ChatGPT?

Machine 
Learning



3. AI and the Future of Jobs?

Machine 
Learning

What is the effect of the internet on our life/jobs? It will eliminate some jobs.

AI in our life:
------------------------------
Artificial doctor

AI judge

AI and journalism

White collar-based jobs may decrease

….



3. AI and the Future of Jobs?

Machine 
Learning

What is the effect of the internet on our life/jobs?

Automatic code generation/debugging



3. AI and the Future of Jobs?

Machine 
Learning



3. AI and the Future of Jobs?

Machine 
Learning

Which jobs will affected by AI?

Customer Service Representatives
Receptionists
Accountants/ Bookkeepers
Salespeople
Taxi and Truck Drivers
Retail Services
Proofreaders and Translators
Cashier
Coding
Media jobs (advertising, content creation, technical writing, journalism)
Legal industry jobs (paralegals, legal assistants)



3. AI and the Future of Jobs?

Machine 
Learning

Which jobs will affected by AI?

Finance and banking (Financial analysts, personal financial advisors)
Trader/broker/Stockmarket-based positions
Media and marketing
Graphic Designers
Accountants
Drivers
Human Resources (HR)
White collar-based jobs (CEOs, managers, etc.)



3. AI and the Future of Jobs?

Machine 
Learning

Which jobs will affected by AI?



4. AI and Redesigning Education

Machine 
Learning

- AI-generated text/article/paper/essay

- Summarize texts/chapters/write literature survey/write one
paragraph abstract/

- Ithenticate software to find the similarity score of texts, articles,
books, and thesis, ...

- Rubric design



4. AI and Redesigning Education

Machine 
Learning

ChatGPT: Prepare a quiz exam on Python programming language

ChatGPT: Draw an infographic about climate change in the last 50 years.

Preparation of ppt, animation, etc.

AI text-generation

AI text generated text detection



5. AI Regulations and Their Social Impacts

Machine 
Learning



5. AI Regulations and Their Social Impacts

Machine 
Learning



5. AI Regulations and Their Social Impacts

Machine 
Learning



5. AI Regulations and Their Social Impacts

Machine 
Learning



5. AI Regulations and Their Social Impacts

Machine 
Learning



5. AI Regulations and Their Social Impacts

Machine 
Learning



5. AI Regulations and Their Social Impacts

Machine 
Learning

- Society 4.0

- Dialogue between humans



6. Resources

Machine 
Learning

ai.gov



ChatGPT

Machine 
Learning

We may ask the following questions to the ChatGPT platform:

You can sign up to the ChatGPT: https://openai.com/

Then you can ask the following sample questions to ChatGPT:

- What is artificial intelligence?

- Write a Python code to find the minimum element of a list

- Write a poet about nature

- Write a paragraph about NBA and Chicago Bulls

- Find me an animation about trust for a kid

- Can you solve high order of polynomial equations?



6. Resources

Machine 
Learning

AI, machine learning, data science Research labs:
Universities, governments, commercial companies, startups, etc.

Job opportunities (Indeed.com, LinkedIn, etc.)

Books

Google AI, Microsoft AI, Amazon AI, Apple AI, NASA AI, Intel AI, …



References:
- Artificial Intelligence: A Modern Approach, Pearson Pub.
- Introduction to Data Mining, Tan, Steinbach, Karpatne, Kumar.
- Fayyad, et.al., Advances in Knowledge Discovery and Data Mining.
- Several internet resources.


