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Recap HJ Reachability for computing safety Filters

Last time we formalized the problem of safetysatisfaction as

an optimal control problem
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Getting our safety monitor i e the unsafe set boundary

Bydesign the zero sub level set of VC encodes

our unsafeet
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Gettingsafety preserving policy

we can also compute the optimal safetypolicy via the

optimal value function too
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Erse compute a BackwardsReahableTube i.e unsafesit
twitelloperate in discrete state time to build intuition

Safety Bellman Eqn
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CodeDemo in MATLAB solver helperOC levelSettoolbox
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Way easier as an engineer to specifyfailure set F than

to specify BRT Thats why we want toconfute BRTEvenF



Robustifying Safety
So far we have assumed that our dynamical system

perfectly evolves via x ̅ f xin with no uncertainty

This isn't realistic for many real world scenarios e.g friction
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No uncertainty
Probabilistic non

deterministic

There are two ways to model uncertainty
7 probabilistic uncertainty i e I haveobserved data

2 non derministic uncertainty i e I have minimaladditionalinfo

Howshould we handle the design of our safety filter
analysis to handle uncertainty
Typically we do this via modelling anotherinput that influences

the state evolution
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In robust safety we take a non deterministic view of
uncertainty and assume that d ED is chosen from some

bounded set and we want our robot to be Best to the
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This is the set of all starting statesfrom which no matter

the controller's effort the disturbance can pushsystem into F
The way we will formulate an optimal control problem whose

solution represents this unsafe set will be via

msn.EE imFEiE Ffatone
depends on 2 players inputs


