ECE 467: Natural Language Processing
Department of Electrical Engineering, School of Engineering, Cooper Union
Fall 2026

Course Website: https://faculty.cooper.edu/sable2/courses/fall2026/ece467/

Course Description (different from the catalog description, which needs to be updated):
This course covers the field of natural language processing (NLP), which is concerned with the processing and generation of human languages. Topics covered will likely include: tokenization; information retrieval; text categorization; a brief introduction to linguistics; word embeddings; feedforward neural networks; recurrent neural networks and LSTMs; encoder-decoder models; cross attention; machine translation; question-answering; self-attention and transformers; machine translation; pre-training and transfer learning; BERT; large language models (LLMs); various versions of GPT; reinforcement learning from human feedback; retrieval-augmented generation (RAG); prompt engineering; and modern ethical issues. Various modern resources will be covered, such as PyTorch, Google Colab, and the Hugging Face Transformers library.

3 credits. Prerequisite: ECE 264 or CS 261

Instructor Info:
Prof. Carl Sable
Office: Rm. 910
Email: carl.sable@cooper.edu
Instructor website: https://faculty.cooper.edu/sable2

Fall 2026 Office Hours (possibly subject to change):
Tuesdays, 10 am – 10:50 am
Wednesdays, 11 am – 11:50 am
Thursdays, 11 am – 11:50 am

More information about office hours is available on my instructor website.

Textbook: "Speech and Language Processing, 3rd Edition" (draft, in-progress, on-line only) 
by Daniel Jurafsky and James H. Martin

Goals & Outcomes:
Students will understand the modern field of natural language processing (NLP) and gain experience using modern NLP resources. Students will demonstrate their proficiency through three programming projects, two of which will involve deep learning, PyTorch, and Google Colab. Understanding of other topics will be evaluated using quizzes.

Students will attain:
I. Knowledge of various subtopics of natural language processing, some in depth.
II. An understanding of how modern, large language models learn and work.
III. Experience implementing NLP projects using modern NLP resources such as PyTorch and Google Colab.


Grading:
· Text categorization project: 25%
· First deep-learning project (using PyTorch and Google Colab): 25%
· Individual open-ended deep-learning project: 25%
· Three quizzes: 25% total

Topics:
I. Course introduction.
II. Tokenization.
III. Vector Space Models; Information Retrieval; Text Categorization.
IV. Linguistic Concepts: Syntax, Semantics, Pragmatics, Discourse, Coreference.
V. Feedforward Neural Networks (units, layers, activation functions, backpropagations, hyperparameters, training/validation/testing, etc.).
VI. Word Embeddings; Neural Language Models; Word2vec.
VII. Recurrent Neural Networks (RNNs); Long Short-Term Memory Networks (LSTMs).
VIII. Sequence-to-Sequence Tasks and Encoder-Decoder Models; Cross Attention; Machine Translation.
IX. Question Answering, Reading Comprehension, and SQuAD; Contextual Embeddings and ELMo.
X. Transformers.
XI. Pretraining and Transfer Learning; the GLUE Benchmark; BERT and BERT Variations.
XII. Large Language Models (LLMs); GPT (several variations); Reinforcement Learning from Human Feedback (RLHF); Prompt Engineering; DeepSeek; Retrieval Augmented Generation.
XIII. Ethics of NLP; Relevant Philosophical Issues.

See the course website for the specific schedule, indicating the planned dates that each topic will be covered.

Late Penalties:
For all projects, my standard late penalty is 5 points per date. I reserve the right to take off fewer points. No project may be handed in after the last official day of the semester.

Extensions:
I don't typically give extensions without late penalties (see above). If there are extenuating circumstances, I may consider it. In such cases, please get in touch with me well before the deadline for the project you are asking the extension for. Email is best, because then I have it on record. Explain the reason for the request, and the amount of time you are requesting.

Extra Credit and Resubmissions:
I never allow extra credit assignments, and I never allow resubmissions of assignments that have already been graded. I do not think it is fair.


Policy on Generative AI:
All assignments in this class are individual assignments. When it comes to coding, it's OK to talk with other students about your programs, and to get limited help tracking down bugs, but you should not share or copy code. The use of generative AI tools to produce or correct portions of code is discouraged but not strictly prohibited. If you receive any non-trivial help on your assignments, from a person or software, you should specify this in a comment at the top of your code, and in an email when you submit your code.

Accommodations:
Students with disabilities or who need special accommodations for this class are required to notify the Dean of Students and meet with me so that arrangements can be made. The Cooper Union has limited resources and extra lead time is required for such arrangements to be feasible. In order to receive accommodations for a quiz, you must notify me in writing at least two weeks before the accommodations are needed, and you must also be registered with the Dean of Students. Students will not be afforded any special accommodations retroactively, i.e., for academic work completed prior to disclosure of the disability to me. Support services for students are described here.

