DTSC 4221 Section 020 - Applied Data Science and Machine Learning (Summer 2026 10W)
Objectives 
Machine learning is one of the most fundamental knowledge areas for Data Science. Through a com bination of advanced computing techniques, training techniques and architectural components of neural networks, it is now possible to create much more complex machine learning models to learn hierarchies of information in a way that is like the function of the human brain. This course trains data science students basic understanding of modern neural networks and their applications in data science problems including information retrieval, natural language processing, and computer vision. It starts with an introduction of concepts of machine learning and widely adopted machine learning algorithms including linear regression, logistic regression, clustering algorithms, decision trees, naive Bayes Learning, and Support Vector Machine. This course then introduces building blocks of neural networks including fully connected layers, convolutional and recurrent layers. Students will use these building blocks to define complex modern architectures in Google TensorFlow and Keras frameworks using Python programming language. This course finally introduces the applications of machine learning with Neural Network (NN), Convolution Neural Networks (CNN), Recurrent Neural Network (RNN) such as Long Short-Term Memory (LSTM).
 
The objectives of this course: 
Be able to explain basic concepts and learning process of machine learning models.
Be able to use tools to build machine learning applications with machine learning models.
Be able to explain neural networks compare to other machine learning models.
Be able to select ML models and framework to build real-world data science solutions.
Be able to select a deep neural network to solve a particular data science problem.
 
Topics 
The following is the tentative schedule with the covered topics. Actual schedule may be adjusted according to progress:
1. Introduction to Machine Learning
2. Linear Regression
3. Logistic Regression
4. Regularization
5. Cluster Analysis
6. Decision Trees
7. Random Forests
8. Naive Bayes Algorithm
9. Support Vector Machine
10. Neural Network: Representation and Learning
11. Backpropagation and Other Training Techniques
12. Convolutional Neural Networks (CNN)
13. Recurrent Neural Network (RNN) and LSTM Network
Grading Policy 
Students are required to attend the class on time, complete all assignments, quizzes, exams, and readings on time. Grading will be based on assignments to be assigned as the course proceeds.
Grades will be computed as follows: 
1. Assignments (6) (Python programming for different data science tasks): 50%
2. Project including project proposal and final report submission: 30%
3. Final Exam: 20%
All assignments, projects, quizzes and term paper requirements are post in Canvas, and students are required to upload their work into Canvas. Late submission will be graded with reduced points. The final grade is calculated based on grade points of assignments, project, and exam.
Plagiarism will be strictly enforced, and any violations will be reported to UNT's academic integrity office. For further details, please refer to the https://policy.unt.edu/sites/policy.unt.edu/files/06.003%20Student%20Academic%20Integrity.pdf
Communication
Instructor: Dr. Pretom Roy Ovi 
Email: pretomroy.ovi@unt.edu
Office hours: By Appointment

