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Impact Beyond Academia

https://nusuk-guide.net/

https://tibyan-ai.com/

https://psugpt.ai/

خدمة ضيوف الرحمن

http://www.youtube.com/watch?v=98MF8HiofPI&t=20
http://www.youtube.com/watch?v=TszCd-32oTU


https://llm.riotu-lab.org/

A100 GPU Server

http://www.youtube.com/watch?v=jSqLg5MmCFM
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Course Learning Outcome

● CLO1. Apply the fundamentals of Python programming for AI and data science and 
visualization.

● CLO2. Demonstrate a thorough knowledge of AI, Statistical Learning, and 
fundamental Machine Learning models to build supervised and unsupervised 
predictive models.

● CLO3. Develop predictive models using convex optimization techniques and evaluate 
their performance.

● CLO4. Execute a team capstone project applying theoretical knowledge to solve a 
significant AI and Data Science problem.

● CLO5. Reflect on the ethical implications, safety, societal impact, and professional 
responsibilities involved in AI and Data Science.
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Textbooks
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Textbooks
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Course Website

https://ds.riotu-lab.org/
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ExamGPT
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Student Information Form
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DATA IS THE NEW OIL
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AI IS THE NEW ELECTRICITY
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https://towardsdatascience.com/introduction-to-statistics-e9d72d818745

What is Data Science

● Definition: Data Science is an interdisciplinary 
field that uses scientific methods, algorithms, 
and systems to extract knowledge and insights 
from structured and unstructured data.

● Core Components: 
○ Statistics, 
○ Machine Learning, 
○ Data Engineering, 
○ Domain Expertise, and 
○ Data Visualization.

18
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DATA SCIENCE TOOLS
Tools you will need in data science

MATH

Probability
 Statistics

Linear Algebra
Calculus

PROGRAMMING

Python
Matplotlib

Sipy
Pandas
Numpy

MACHINE 
LEARNING

Regression
Classification

Clustering

DEEP 
LEARNING

Neural Networks
Segmentation

NLP

ANALYTICS

PowerBI
Tableau

Qlik Sense
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DATA ANALYTICS
TYPES

DESCRIPTIVE ANALYTICS

BUSINESS INTELLIGENCE

PREDICTIVE ANALYTICS

use of statistical models and 
and machine learning  

techniques to predict the 
trends in the future

PRESCRIPTIVE ANALYTICS
What should we do next?

Use historical data to identify 
trends and relationships

MACHINE LEARNING

What happened? What will happen?

Decision Science

process that analyzes data 
and provides instant 

recommendations on how to 
optimize business practices 

to suit multiple predicted



Data Science 
Process
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DATA SCIENCE WORKFLOW
WHAT IS DATA SCIENCE?

01 04
BUSINESS UNDERSTANDING

Identify the problem that must 
be considered in the study

DATA COLLECTION
Collect data that serves 
your study’s objectives

DATA CLEANING
Fix the consistency in the 
data and handle missing 
values

FEATURE ENGINEERING
Transform your raw data into 

relevant and meaningful 
features

PREDICTIVE MODELS
Build Models

Train machine/deep learning 
models, and evaluate their 

performance and use them to 
make predictions

DATA VISUALIZATION
Communicate the finding with 

stakeholders and illustrate them 
with interactive visualization

SOURCES OF 
BIG DATA

02

03

05

06
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Data Science Process

1. Data Collection: Gathering raw data from various 
sources (databases, APIs, sensors, etc.).

2. Data Cleaning: Handling missing data, outliers, and 
formatting issues.

3. Data Exploration: Analyzing data patterns, 
distributions, and anomalies through descriptive 
statistics and visualizations.

4. Feature Engineering: Transforming raw data into 
meaningful inputs for machine learning models.

5. Model Building: Developing predictive or inferential 
models using statistical learning methods.

6. Model Evaluation: Measuring model performance 
through metrics like accuracy, precision, recall, etc.

7. Deployment & Monitoring: Integrating the model into 
production and continuously monitoring 
performance.

Reference: https://livebook.manning.com/book/introducing-data-science/chapter-2/59
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Course Data Analytics
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Quiz1
Assignm
ent:1 Quiz: 2

Assignm
ent: 2

Assignm
ent: 3

Program
ming 
Assignm
ent total 
(Real)

Assignm
ent: 4

Assignm
ent: 5

Project 
total 
(Real)

Assignm
ent: 6

Major 
Exam 
total 
(Real)

Course total 
(Real)

Final Exam: 
OpenCV Final Exam TF

Final Exam 
ROS

Final 
Total Total

7.65 10 9.11 10 10 18.71 18.5 10 19.25 19.5 19.5 58 15 14 9 38 96

8.77 10 8.67 10 18.97 20 10 20 19.75 20 59 11 10 5 26 85

8.89 10 9.33 10 10 19.29 18.5 10 19.25 17 17 56 12 12 5 29 85

2.41 10 - 10 10 16.2 20 10 20 11 11 48 10 8 4 22 70

7.16 10 10 10 10 18.86 10 20 17 17 56 14 13 7 34 90

7.53 10 7.56 10 10 18.03 20 10 20 16 16 55 11 11 6 28 83

Missing Data
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Exploratory Data Analysis (EDA)
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Exploratory Data Analysis (EDA)
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● Purpose
○ To understand data characteristics before modeling.

● Techniques
○ Descriptive Statistics: Mean, median, variance, etc.
○ Data Visualization: Histograms, scatter plots, box plots, etc.
○ Correlation Analysis: Identifying relationships between 

variables.

● Tools
○ Pandas, Matplotlib, Seaborn (Python); ggplot2, dplyr (R).
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California Housing Dataset - Price Ranges
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Advertising vs Sales - Predictive Modeling
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AI, 
Machine 
Learning, 

Deep Learning
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AI, MACHINE LEARNING, DEEP LEARNING
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Machine Learning Overview

32

● Supervised Learning: Learning from labeled 
data (e.g., classification, regression).

● Unsupervised Learning: Finding patterns in 
unlabeled data (e.g., clustering, dimensionality 
reduction).

● Reinforcement Learning: Learning through 
interaction with an environment to maximize 
cumulative reward.

● Popular Algorithms: Linear Regression, Decision 
Trees, K-Means Clustering, Neural Networks.
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Machine Learning Types
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Reference: https://www.geeksforgeeks.org/machine-learning-algorithms/
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Supervised Learning (Classification) Example
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● Objective: Automatically classify incoming 
emails as either Inbox or Spam.

● Technique: A machine learning Classifier 
(e.g., Naive Bayes, SVM) predicts if an email is 
spam based on features like content and 
sender information.

● Outcome:
○ Inbox: Legitimate emails are delivered to 

the user's inbox.
○ Spam Folder: Unwanted emails are filtered 

into the spam folder, improving user 
experience and security.
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Unsupervised Learning (Clustering) Example
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Customer Segmentation

● Objective: Group customers into distinct 
segments based on behavior and 
characteristics.

● Solution: Apply clustering algorithms to 
segment the customer base into distinct 
groups.

● Outcome: Identify targeted audience clusters to 
optimize product marketing and sales 
strategies.

● Benefits:
● Tailored marketing strategies for each 

customer segment.
● Improved customer engagement and 

retention.
● Enhanced product recommendations and 

personalized experiences.
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Semi-Supervised Learning Example
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● Objective: Train machine learning models with limited 
labeled data and a large amount of unlabeled data.

● Input: Combination of labeled and unlabeled data 
points from various sources.

● Technique
○ Model leverages labeled data to learn key features.
○ Uses patterns in labeled data to infer labels for 

unlabeled data.
● Applications

○ Text Classification: Classify documents/emails with 
few labeled examples.

○ Image Recognition: Identify objects using small 
labeled datasets combined with large unlabeled 
datasets.

● Outcome: Improved model performance by utilizing all 
available data efficiently, reducing dependency on 
labeled data.

Objective: Classify fruits with partial labeled data using a machine learning model.
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Reinforcement Learning Example
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Reference: https://link.springer.com/article/10.1007/s42154-020-00113-1

http://www.youtube.com/watch?v=OopTOjnD3qY
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Self-Supervised Learning Example

38

● Objective: Enable models to learn useful 
representations from unlabeled data without explicit 
supervision.

● Approach: Create pretext tasks where the model 
generates labels from the data itself (e.g., predicting 
the next word in a sentence or missing parts of an 
image).

● Key Characteristics:
○ No need for large labeled datasets.
○ Data provides its own supervision through structured 

tasks.
● Examples:

○ NLP: Models like GPT and BERT predict missing words 
or sentence structure.

○ Computer Vision: Predicting the orientation of an 
image or filling in missing pixels.

● Outcome: Self-supervised learning helps in pretraining 
models that can be fine-tuned for downstream tasks 
with limited labeled data.



Type of Data
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● Structured Data: Data that follows a predefined format, 
typically stored in tables (e.g., databases, spreadsheets).

● Unstructured Data: Data without a formal structure (e.g., text, 
images, videos).

● Semi-Structured Data: Has some organizational properties but 
lacks a rigid structure (e.g., JSON, XML).

● Big Data: Large-scale data that cannot be processed efficiently 
with traditional tools (e.g., Hadoop, Spark).
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STRUCTURED vs. UNSTRUCTURED DATA

https://lawtomated.com/structured-data-vs-unstructured-data-what-are-they-and-why-care/
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STRUCTURED vs. UNSTRUCTURED DATA

https://www.oriresults.com/articles/blog-posts/whats-hiding-in-your-unstructured-data/
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Semi-Structured Data

42
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Big Data

43

● Definition:
○ Big Data refers to large-scale datasets that are too complex, 

large, and dynamic for traditional data processing tools to 

handle efficiently.

● Challenges:
○ Volume: Massive amounts of data.

○ Velocity: High speed at which data is generated.

○ Variety: Different types of data (structured, unstructured, 

semi-structured).

○ Veracity: Uncertainty of data quality.
Reference: https://www.javatpoint.com/big-data-characteristics
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Big Data
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● Solutions
○ Hadoop

■ Framework for distributed storage and processing.

■ Enables batch processing across clusters.

○ Spark

■ In-memory processing for faster analytics.

■ Supports real-time and iterative processing. Reference: https://www.netsolutions.com/insights/hadoop-vs-spark/


