Challenges in safety:

+ Learning-based control; safe learning
+ Safety of vision-based systems

+ Human-robot interaction

Autonomous System (can use open-loop or closed-loop control)

+ Observation/Perception: sensing the environment and system’s own configuration

+ Decision-making: planning the next action or sequence of actions to achieve a goal

+ Action: taking actions that update the environment and/or system’s own configuration

Cyber-Physical Systems
+ Systems combining computer software and physical processes with highly coupled behavior

What is a Safety-Critical System?

+ Any system there exists potential outcomes or failures modes that are unacceptable, typically due
to injury, loss of life, or severe material damage.

+ Failure Set: all system states that are unacceptable

+ Unsafe Set: states from which it is impossible to avoid a failure set in the future.

+ E.g. autonomous car, drone delivery

Main questions:

+ How to formally define safety for different autonomous systems?

+ Developing a set of common tools to analyze and assuring the system safety.

+ Discussion and mitigation of unique challenges that ML and data has introduced towards robot
safety.
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