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1. COURSE
AT363. Autonomous Systems (Elective)

2. GENERAL INFORMATION

2.1 Course : AI363. Autonomous Systems

2.2 Semester . 9*h Semester.

2.3 Credits 4

2.4 Hours : 2 HT; 4 HP;

2.5 Duration of the period : 16 weeks

2.6 Type of course : Elective

2.7 Learning modality : Face to face

2.8 Prerrequisites : AI264. Deep Learning. (7*" Sem)

3. PROFESSORS

Meetings after coordination with the professor

4. INTRODUCTION TO THE COURSE
This course covers principles of autonomous systems capable of independent perception, decision-making and action,
including decision architectures, autonomous navigation, and safety-critical considerations.

5. GOALS

e Implement perception-decision-action pipelines
e Design motion planning systems

e Evaluate risks in safety-critical autonomous systems

6. COMPETENCES

AG-C02) Ethics: Applies ethical principles and commits to professional ethics and the standards of professional computing
practice. (Usage)

AG-C09) Design and Development of Solutions: Designs, implements, and evaluates solutions for complex computing
problems. (Assessment)

AG-C12) Uses systemic approaches to select, develop, apply, integrate, and manage secure computing technologies to
achieve user objectives. (Assessment)

7. TOPICS

Unit 1: Autonomy Fundamentals (12 hours)
Competences Expected: AG-C09

Topics Learning Outcomes
e Control architectures (sense-plan-act vs behavior- e Implement localization filters [Usar]
based)

e Evaluate control architectures [Evaluar]
e Simultaneous Localization and Mapping (SLAM)

e Bayesian filters (Kalman, Particle)
Readings : [thrun2005probabilistic]




Unit 2: Autonomous Decision-Making (24 hours)

Competences Expected: AG-C09

Topics

Learning Outcomes

e End-to-end neural control
e Path planning (A*, RRT*)

e Reinforcement learning in robotics

e Train vehicular control networks [Usar]

e Design hybrid logic-Al systems [Evaluar]

Readings : [bojarski2016endtoend]

Unit 3: Safety & Ethics (8 hours)

Competences Expected: AG-C09

Topics

Learning Outcomes

e Cascading failures in autonomous systems
e Ethical "kill switch” mechanisms

e Regulations for autonomous vehicles

e Analyze critical failure cases [Familiarizarse]

e Implement basic safeguards [Usar]

Readings : [amodei2016concrete]

8. WORKPLAN
8.1 Methodology

Individual and team participation is encouraged to present their ideas, motivating them with additional points in the

different stages of the course evaluation.
8.2 Theory Sessions

The theory sessions are held in master classes with activities including active learning and roleplay to allow students

to internalize the concepts.

8.3 Practical Sessions

The practical sessions are held in class where a series of exercises and/or practical concepts are developed through
problem solving, problem solving, specific exercises and/or in application contexts.

9. EVALUATION SYSTEM
ik EVALUATION MISSING #otssees
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