This course emphasizes hands-on applications through lectures, demonstrations, programming assignments, and a team capstone project. We will cover foundational machine learning concepts, including supervised and unsupervised learning, classification, regression, clustering, anomaly detection, neural networks, time-series prediction, feature selection, model training, and model evaluation. The goal is to help you understand not only how machine learning models work, but also how to apply them responsibly in realistic engineering contexts.
 
Course Details
· Course: EM/ISE 538 Practical Machine Learning for Engineering Analytics
· Course Website:  Moodle Course Page
· Meeting Format: Distance Learning / Online
· Office Hours: Wednesdays, 3:00–4:00 PM via Zoom, or by appointment, Calendly link
 Join Zoom Office Hours
· Contact: fjlving@ncsu.edu
· Discord Server: Please join the course Discord group for discussion and course communication. Join Here
 
Getting Started This Week
During Week 1, we will review the syllabus, discuss course expectations, and begin setting up the machine learning development environment. We will also introduce the machine learning workflow and begin working with Python tools used throughout the course.
Please make sure you have access to a personal computer with administrative rights so that you can install software and complete programming assignments.
 
Week 1: Machine Learning Environment Setup
Please begin preparing your computing environment by completing the following:
1. Install Anaconda, Miniconda, or Miniforge
These tools will help manage your Python environment and packages.
1. Create the Python course environment
We will use the following environment during the course:

conda create -n pyml python=3.11.9
conda activate pyml
 
1. Install Visual Studio Code
Install VS Code and add the following extensions:
· Python
· Jupyter
 
1. Install required Python libraries
We will use common data science and machine learning libraries, including NumPy, pandas, matplotlib, scikit-learn, SciPy, seaborn, and Streamlit.
 
Week 1 Activities
Please download and begin working through the introductory notebooks and dataset posted on Moodle:
· 0_intro_python_for_data_science_data_types.ipynb
· 1_intro_python_for_data_science_numpy.ipynb
· 2_intro_python_for_data_science_pandas.ipynb
· 3_intro_python_for_data_science_dataframes.ipynb
· 4_inclass_exercise.ipynb
· iris.csv
These materials will support our early work with Python, NumPy, pandas, data frames, and basic machine learning data representation.
 
Important Summer Session Dates
Please review the course schedule and keep track of the following major due dates:
· Module 1 Assessment: May 26
· Module 2 Assessment: June 2
· Programming Assignment 1: June 2
· Final Project Proposal: June 9
· Programming Assignment 2: June 17
· Module 3 Assessment: July 7
· Programming Assignment 3: July 14
· Midterm Report: July 14
· Module 4 Assessment: July 21
· Programming Assignment 4: July 21
· Module 5 Assessment: August 3
· Final Report and Demonstration: August 3
 
Course Assessment Overview
Your course grade will be based on:
· Module Assessments: 20%
· Programming Assignments: 35%
· Capstone Project: 45%
 
Graduate students must include an AI element, such as deep learning, RAG, or LLMs, and compare it against a classical machine learning baseline.
 

