CptS 434/534
Neural Network Design and Application
Fall 2025
Tuesday and Thursday 1:30-2:45
Floyd 131
Laptops with MATLAB required

Instructor: John Miller

jhmiller@tricity.wsu.edu
Office location: Floyd 134E
Office hours: In person after class

Zoom Monday-Friday by appointment

Tutors available in Library
Class web page can be found at

http://www.tricity.wsu.edu/~jhmiller
Suggested texts: 
“Building Neural Networks”, David M. Skapura
“Fundamentals of Neural Networks” Laurene Fausett

“Neural Networks and Deep Learning” Charu Aggarwal

Student learning outcome:

SO1: Analyze a complex computing problem and apply principles of computing and other relevant disciplines to identify solutions

Performance Indicators

PI1: Ability to decompose a real-world computing problem into a set of relevant subproblems that integratively solve the original problem.

PI2: Ability to identify constraints and requirements of problem and related subproblems

PI3: Ability to apply relevant approaches from computing, mathematics, science and/or other related disciplines to synthesize solution strategies and correctly solve the problem.
Course Objectives: Introduce students to applications of neural networks in the context of other machine-learning techniques.
Topics:

perceptron regression (aka multivariate linear regression)
fundamentals of classification
classification by regression

pattern recognition
multilayer perceptron
support vector machines
radial basis function neural network
autocorrelation neural network
principal-component analysis

genetic algorithm

self-organizing maps

convolutional neural networks
Course outline:

	Week
	Topics
	Notes

	1
	Syllabus, Introduction
	HW1 

	2
	Perceptron regression
	HW2

	3
	Statistical analysis of regression QUIZ 1
	HW3

	4
	Fundamentals of classification, Classify by regression, 
	HW4

	5
	Pattern recognition
	HW5&6

	6
	Perceptron learning algorithm, QUIZ 2
	HW7

	7
	Multilayer perceptron
	HW8

	8
	 Support Vector Machines
	HW9

	9
	Radial basis function neural network
	HW10

	10
	Principal component analysis QUIZ 3
	HW11

	11
	Genetic algorithm
	HW12

	12
	Self-organizing maps
	HW13

	13 
	Semester Break
	 

	14
	Convolutional neural networks QUIZ 4
	HW14

	15
	Assistance to individual students
	 

	 
	No Final Exam
	 


Assessment:

No midterm exam or final exam. Average of homework scores and average of quiz scores have equal weight in determining final grade. Tests will include problems like those in homework assignments and/or worked in class and may require coding. Tests will be given in class with open class notes and computers.
CANVAS will NOT be used for course management. Syllabus, lecture notes and assignments will be posted on the class web page http://www.tricity.wsu.edu/~jhmiller. Homework and quizzes will be handed in and returned at regular class meetings. Help with homework assignments available from instructor, TA, and tutors.
Description of required assignments: 
Application of machine learning techniques with provided data sets.  
Some assignments will involve the use of software packages. 
Some assignments will involve writing code and/or hand calculations.
Grading policy on assignments:
No homework accepted after the last class period before final exam week.
Most homework assignments have multiple parts. 

Full credit requires correct answers for all parts.
Homework scores can be improved with full credit for corrections.

Graduate credit:
Project report required in addition to CptS 434 requirements. Project topics must be approved by the instructor. Reports not accepted after the last class period before final exam week.
Expectation of student effort: 

Students are expected to attend class with laptop, contribute to class discussions, and participate in the solution of problems that are like those in homework assignments and on quizzes.  

Students are expected to complete all homework assignments correctly prior to testing on the material related to those assignments.

Attendance policy:  

Students are responsible for ensuring that they attend all class meetings and complete all in-class and out-of-class work as assigned by the instructor. Students are also responsible for communicating with the instructor should they need to be absent. Attendance will be taken as part of class participation. If you are absent when a quiz is given, a makeup quiz will be treated on a case-by-case basis.
Academic Integrity
Washington State University, a community dedicated to the advancement of knowledge, expects all students to adhere to high expectations of scholarship and the Standards of Conduct for Students. Potential violations of the Standards of Conduct for Students should be referred to the Center for Community Standards. The Center for Community Standards supports students, upholds their rights and responsibilities, and holds them accountable for behavior that doesn’t meet our community expectations.
All members of the university community share responsibility for maintaining and promoting the principles of integrity in all activities, including academic integrity and honest scholarship. Students are responsible for understanding the full Academic Integrity Statement. Students who violate WSU’s Academic Integrity Policy (identified in WAC 504-26-010(3) and -404) will receive a failing grade on the assessment tool where cheating was detected, will not have the option to withdraw from the course pending an appeal, and will be reported to the Center for Community Standards. If you have any questions about what is and is not allowed in this course, ask your course instructor.
“Students are responsible for reading and understanding all university-wide policies and resources pertaining to all courses (for instance: accommodations, care resources, policies on discrimination or harassment), which can be found in the university syllabus.”
Reasonable Accommodations:  

Changes in how students with disability accommodations are served at WSU Tri-Cities.  The Office of Student Accommodation and Disability Resources (formerly Access Services) has merged with the Alternative Testing Center (formerly Testing Center).   The Student Accommodation Specialist position, which will perform the duties of the new office, is currently vacant with active recruitment happening now. To ensure that students and faculty still receive services during this period of transition, we have contracted the work of meeting with students to establish or continue with accommodations to the Office of Student Accommodation and Disability Resources (SARD) in Pullman.  

To contact someone in SARD, please use 

Email: tricities.accommodations@wsu.edu 
Phone: 509-372-7352 

 

Additional information can also be found here: 
https://accommodations.wsu.edu/student-support/ 

Alternative Testing:

Alternative Testing Center will administer accommodated exams on behalf of WSU Tri-Cities faculty for students registered with Student Accommodations & Disability Resources (SADR). The Alternative Testing Center’s responsibility is to ensure that all classroom exams (test and quizzes) are carried out per the student’s accommodation and the instructor’s parameters.  This office will no longer be able to support proctoring for students who are not registered with SADR.   

 

To contact someone about alternative testing, please use 

Email: tricities.testingcenter@wsu.edu 
Phone: 509-372-7191 
Primary Contact: Laura Sanchez, Floyd 269 

 Accommodation for religious observances:  

Washington State University reasonably accommodates absences allowing for students to take holidays for reasons of faith or conscience or organized activities conducted under the auspices of a religious denomination, church, or religious organization.  Reasonable accommodation requires the student to coordinate with the instructor on scheduling examinations or other activities necessary for course completion.  Students requesting accommodation must provide written notification within the first two weeks of the beginning of the course and include specific dates for absences.  Approved accommodations for absences will not adversely impact student grades. Absence from classes or examinations for religious reasons does not relieve students from responsibility for any part of the course work required during the period of absence.  Students who feel they have been treated unfairly in terms of this accommodation may refer to Academic Regulation 104 - Academic Complaint Procedures.
Student Support Services: 

Academic success can be challenging if you have trouble meeting basic needs like safe shelter, sleep, and nutrition. If you have difficulty affording groceries or accessing sufficient food to eat every day, lack a safe and stable place to live, have an emergency, or just need support, I urge you to contact Student Support Services at 509-372-7433, review the list of services available on the Student Support Services website, stop by the Cougar Cupboard in the East Commons, and/or speak to a member of the team. We want to help you. If you have a friend who needs support, consider filling out a Cougar Cares or review the list of services available on the Student Support Services website. 

Students in Crisis – WSU Tri-Cities resources: 

If you or someone you know is in immediate danger, DIAL 911 FIRST!

Student Care Network: https://tricities.wsu.edu/current-students/cougarcares/ 509-372-7433

WSU Tri-Cities Student Emergency Hardship Fund: https://tricities.wsu.edu/current-students/student-emergency-hardship-fund/
WSU Tri-Cities Mental Health Counseling: 509-372-7153 

Suicide Prevention Hotline:  800 273-8255

Crisis Text Line:  Text HOME to 741741

WSU Tri-Cities Campus Security: 509-372-7698

WSU Tri-Cities Campus Emergency: 509-372-7234

WSU Tri-Cities Deputy Title IX Director: 509-372-7381

Support, Advocacy, and Resource Center (SARC): 888-846-7273

WSU Health Sciences 24/7 Crisis Line: 509-368-6500

