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Course Description:
This course covers the concepts and techniques for conducting research in the area of
machine perception, i.e., how to enable machines to sense the world. The lectures are
designed to lead discussions and facilitate student presentations on selected advanced
topics in the area. The course aims to develop students’ knowledge and analysis
capabilities for understanding research publications in machine perception.
Course Schedule (Tentative):
- Motivation / Introduction of machine perception
- Overview of machine perception systems
- Review of machine learning / deep learning
- Linear Model
- Convex Optimization
- Automatic Differentiation
- Deep Neural Networks
- Machine Perception*
- Prediction Models (Classification, regression, dense prediction)
- Deep-Net Building Blocks and Architecture
- Convolutional Neural Networks Net
- RNN
- Transformer
- Beyond Prediction Models
- Self-supervised Models
- Generative Models
- Multimodal Methods (Vision + X)
- Applications
- Audio, Image, Multimodal and 3D
*Lectures followed by students’ presentations on a relevant paper.

Required Course Materials:
Recommended Textbooks (Free Available Online):
- Probabilistic Machine Learning by Kevin P. Murphy
- Computer Vision: algorithms and applications 2nd ed. by Szeliski, Richard.
Learning Outcomes:
After this course students should gain the following skills:
- Understand and identify building blocks in a machine perception system; This
includes knowledge of:
- Data representation and pre-processing
- Training and validating models
- Machine perception applications
- Effectively read and analyze research papers in the area; This includes
knowledge of:
- Identifying key contributions of a paper
- Analyzing relation of a paper to prior works
- Familiarity in the notation and convention used by the community
How to Succeed in this Course:
- Prerequisites:
- Basic knowledge of linear algebra
- Basic knowledge of probability
- Proficiency in Python or can quickly pick it up (e.g., proficiency in
MATLAB)
- Responsibilities:
- Do the readings and homework assignments
- Participate in lectures and discussions
Grading Criteria:
- Homework: 30%
- Presentation: 30%
- Final Project: 40%
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