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What is Machine Learning? 
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What is Machine Learning? 
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Traditional Algorithms
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Traditional Algorithms
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Traditional Algorithms
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Machine Learning Algorithm
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Machine Learning Algorithm



13

Essentials of Machine Learning 
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Classification 

Spam Filtering Object Detection
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Regression

Predicting Stock Market
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Weather Prediction
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Building Energy Usage Prediction
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Similarity
Given data, Find similar images
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Similarity

Similar Products—Amazon, Netflix, Spotify, etc. 
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MAE 688: Machine Learning for Mechanical Engineers 

What is this class about: 
This course will cover fundamentals of machine learning techniques, and their applications to 
mechanical engineers. The course will cover both theory and the practical implementation of the 
learned techniques. Student performance will be assessed through exams, assignments and final 
project. This class requires intermediate programming in Python. 

Prerequisites: 
Knowledge of Probability
Familiar with Python programming language
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Deep Learning: Deep Neural Network 
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Deep Learning: LSTM and RNN

RNN

LSTM
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Transformer 

BERT 340M GPT-2 (1.5B) GPT-3 (175B)

GPT-4 (2T)

2017

Transformer
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Generative Adversarial Network
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Transfer Learning
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Deep Reinforcement Learning
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Physics-informed Machine Learning (PIML)
Physics-informed Machine Learning

Physics-Informed 
Model Structures 

Physics-Informed 
Data Set

Physics-Informed 
Loss Functions

Physics-Informed 
Hard Constraints

Learn from data but constrained by physics
Combine the strengths of both physical models and data-driven models
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LLM/Generative AI

ClaudeChatGPTGemini
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AI Agent

• Augmenting LLMs

• Prompt and Context Engineering 

• Retrieval-Augmented Generation (RAG)

• Agentic AI workflow

• Evals

• Multi-agent Workflow
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Class Schedule
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Class Schedule
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Class Schedule
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Grading 

Homework     20%
 Mid-term Project     25%
 Final Project Proposal    10%

Final Project Paper (IBPSA Format)   35%
 Final Project Presentation (Oral)   10%
 Total      100%

GRADING SCALE:
90%-100% = A
80%-90% = B
70%-80% = C
60%-70% = D
0%-60% = F
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Homework

4 HWs: 

Not easy, start early, start early, start early, start early, start early, start early, start early, start 
early, start early, start early, start early, start early, start early, start early, start early, start 
early, start early, start early, start early, start early, start early, start early, start early, start 
early, start early, start early, start early, start early, start early, start early, start early, start 
early, start early, start early, start early, start early, start early, start early, start early, start 
early, start early, start early, start early, start early, start early

All code must be written in Python
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Late Submission
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No Required Text Book

ASK

ClaudeChatGPTGemini
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Privacy

For correspondences regarding grades, health, or any other personal matters, email the 
instructors directly
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Academic Integrity 

How I handle plagiarism?

Here is the university rule for academic integrity. https://class.syr.edu/wp-
content/uploads/2018/08/Academic-Integrity-Policy-Violation-and-Sanction-
Classification-Rubric-Updated-081018.pdf
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Academic Integrity 

!!!!!!Do not copy and paste others code!!!!!

First time: 0 grade and a warning
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Academic Integrity 

Second time: 0 grade and suspension or expulsion 

!!!!!!Do not copy and paste others code!!!!!
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Vibe Coding is Encouraged

What is Vibe Coding 

From ChatGPT:

“Vibe coding is an informal term for a programming style where the developer focuses on 
intuition, flow, and rapid experimentation rather than strict planning, formal 
specifications, or perfect code structure.”
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Vibe Coding is Encouraged

From ChatGPT:

Vibe Coding Traditional Coding

Intuition-driven Plan-driven

Fast iteration Careful design

Flexible structure Rigid architecture

Creative Predictable
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Homework using Vibe Coding 

Please mark your code if you use AI tools

“The following code is generated by AI tool: X”
“Beginning of AI generated code”

Your code here.

“End of AI generated code”
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Lab Requirements

• All programming work in this course will be done using Python
• We will use the following software:

• Free Python tutorial: Python Tutorial – YouTube
• Free Python book: Automate the Boring Stuff with Python

Questions? Email Yiting Yang <yyang301@syr.edu>

Software Version Download Link

Language Python 3.8 or higher Download Python

Integrated development 
environment (IDE)

PyCharm Community edition Install PyCharm

Machine learning framework PyTorch 1.9 PyTorch

https://www.youtube.com/watch?v=_uQrJ0TkZlc
https://www.youtube.com/watch?v=_uQrJ0TkZlc
https://www.youtube.com/watch?v=_uQrJ0TkZlc
https://automatetheboringstuff.com/
https://www.python.org/downloads/
https://www.jetbrains.com/help/pycharm/installation-guide.html
https://pytorch.org/get-started/locally/
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Any Questions? 

bidong@syr.edu


