
𝑃 𝜑1 = 0.28 𝑃 𝜑2 = 0.23 𝑃 𝜑3 = 0.23 𝑃 𝜑3 = 0.20

𝑃 𝑭𝑊3 ∧ ¬𝑊3𝑼𝑊2 ∧ ¬𝑊2𝑼𝑊1 = 0.8

𝑃 𝑭𝑊1 ∧ 𝑭𝑊2 ∧ 𝑭𝑊3 = 0.15

𝑃 𝑭𝑊1 = 0.05

𝑃 𝑭𝑊3 ∧ ¬𝑊3𝑼𝑊2 ∧ ¬𝑊2𝑼𝑊1 = 0.8

𝑃 𝑭𝑊1 ∧ 𝑭𝑊2 ∧ 𝑭𝑊3 = 0.15

𝑃 𝑭𝑊1 = 0.05

𝑃 𝑭𝑊1 = 0.4

𝑃 𝑭𝑊2 = 0.25

𝑃 𝑭𝑊3 = 0.35

𝑃 𝑭𝑊1 ∧ 𝑮¬W3 = 0.15

𝑃 𝑭𝑊2 ∧ 𝑮¬𝑊3 = 0.05

𝑃 𝑭𝑊3 = 0.8

Most Likely

Max 
Coverage

Min Regret

Chance 
Constrained

Evaluation CriteriaMotivation
• Linear temporal logic (LTL) formulas are an expressive means for specifying 

non-Markovian tasks.

• Prior research relies on LTL to automaton compilation for planning. 
However this is restricted to a single LTL formula.

• In many application there is an inherent uncertainty in specifications.[1],[2]

• In general specifications are expressed as a belief 𝑃 𝜑 over support 𝜑 .

Question 1: What does satisfying a belief 𝑃 𝜑 mean?

Question 2: What are the implications of the answer to Q1?
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Implications Of Criterion Selection

Most Likely Maximum Coverage

𝟙 𝛼 ⊨ 𝜑∗

𝜑∗ = 𝑎𝑟𝑔𝑚𝑎𝑥𝜑∈{𝜑}𝑃 𝜑

1

𝜑


𝜑∈{𝜑}

𝟙 𝛼 ⊨ 𝜑∗

Satisfy only the most likely formula. Satisfy the largest set of unique 
formulas.

Minimum Regret Chance Constrained



𝜑∈{𝜑}

𝑃(𝜑)𝟙 𝛼 ⊨ 𝜑∗ 

𝜑∈𝜑𝛿

𝑃(𝜑)𝟙 𝛼 ⊨ 𝜑∗

Maximize satisfaction weighted by 
probability.

𝛿 is the maximum failure probability.

Dinner Table Setting: A LfD Case Study

⋯

• 30 demonstrations
• 25 unique formulas in the posterior distribution • Compiled using minimum regret criterion

• The robot honors the most restrictive task specification
• The ground-truth constraints are only 3rd most likely specification

Available action

Invalid action


