Computer vision and Machine-learning 
6 ECTS									UPEC semester 3
Course instructor: D. MAUGARS,  M. KHALIL and Jeanne VEZIEN
Language of instruction: English
Overview
Computer vision is a technology that seeks to emulate human vision by training computers through specific data processing algorithms. The objective of this course is to explore advanced computer vision techniques leveraging artificial intelligence. More specifically, it will delve into advanced machine learning approaches, including deep learning, to bolster understanding and practical skills in this domain.
Learning outcomes
Upon successful completion of this course, students should possess the skills and knowledge necessary to develop computer vision applications using common machine learning methods. Moreover, they will be equipped to analyze and objectively compare different state-of-the-art approaches.
Content
This course cover a comprehensive exploration of machine learning and computer vision techniques. In the machine learning module, students will engage with Convolutional Neural Networks, Feature Pyramid Networks, Transfer Learning, Recurrent Neural Networks, AutoEncoders, Generative Adversarial Networks (GAN), and 3D Convolutional Neural Networks (3D-CNN). Practical lab sessions will provide hands-on experience in object detection, anomaly detection, and music generation. The course will then transition into Natural Language Processing, covering Embedding Methods, and a comparative study of Unsupervised versus Supervised Embeddings, alongside Multi-relational Data. A lab on language modeling will further solidify these concepts. The course will also address Future Challenges such as Dataset Biases, emerging Research Areas, and the discourse on Memory versus Intelligence. In the computer vision module, students will revisit Feature Detection and Extraction, delve into Recognition through Object Detection and Semantic Segmentation, Video Tracking, Motion Estimation, and Stereo Camera Calibration. The final segment caters to AR/VR enthusiasts, reviewing the fundamentals of Image Processing, Image Acquisition, Sampling and Quantification, alongside basic processing operations like contrast manipulation, linear filtering, and mathematical morphology. Practical tutorials will guide students through Augmented Reality using ARToolkit, and introduce Stereoscopy, elucidating its application in both Virtual and Augmented Reality. Through a blend of theoretical and practical learning, students will garner a robust understanding of the course material, equipping them with the skills necessary to navigate the evolving landscape of machine learning and computer vision.

Teaching methods	
· Lectures, seminars: 30 hours
· Labs: 30 hours
Study materials	
Assumed Knowledge
· Knowledge of Python
· Data processing and Digital Image processing
Evaluation criteria
· Assignments/Labs 100%



