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Natural Language i1s the Future! Linear-time Temporal Logic

Reasoniﬂg with user inputg A wonderful formal language to describe control rules.

After the button is pressed, the light will turn red until the elevator

button — X(red U (elevator A doors)) arrives at the floor and the doors open.

G((weekdays A 7am) — coffee) Always make coffee at 7am on weekdays.

Constrained
Natural 3 Once the traffic light is red, the light cannot become green immediately
Language Glred =~ X green) after.
G(request = F acknowledgement) Every request will eventually receive an acknowledgement.
|‘ More precise Formal ' ) )
I Harder for Specification | — REasqnmg G(message — (=sent U When a message is sent, an acknowledgment will eventually be
d Users Lan ngines returned, and the message will not be marked as sent before an
en anguage acknowledgement)) .
acknowledgment is returned.
Natural : “Edible? Or « Formal semantics
Language apply to hair?” dis « Inputsto
reasoning engines
NL2LTL - API overview
|‘ Easy for end users
I’ Noisy and Inside the
ambiguous system, out
of reach from Translate
users
Templates NLU Engines Filters
DECLARE + RASA GPT-3 WA + Structural Greedy Optimal +
If you can, go with the Pastl Pure-Past Linear-time Temporal Logic

As wonderful as LTL, less natural but better in practice!

. NL2LTL: an Linear

Natural . Automated
_— —> EnglishtoLTL ~— Temporal . . .
- Language Coﬁvertor Logic Planning Before achieving the task, the agent was not in the

task A (= room S sanitized)) . -
User room anymore since the room was sanitized.

Enforce the agent to achieve the goal after some
condition has been met

j\ goal A Y(condition)

\,\ PLTL

H(green — Y yellow) Every time the traffic light is green, it has always been

PAP:a PLTL to PDDL v Often practically better preceded by the yellow light.
compiler v’ Sometimes theoretically _ . _
better The agent has always paid the ticket before getting the

H(ticket = Y(- bus S ticket)) hUs

1Planning for Temporally Extended Goals in Pure-Past Linear Temporal Logic. Bonassi, L.; De Giacomo, G.;
Favorito. M.; Fuggitti, F.; Gerevini, A.E.; Scala, E. In ICAPS, 2023.
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Alternative NLP processing pipeline: Stacked parsers ey S~
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BEFORE

¥ Developer must manually inspect AMR trees and
write code for a few limited patterns.

¥ We also lose all such patterns when we move to

Natural , .
‘ Domain Constraints a new parser e.g., UA.
: Langgage Dependent Knowledge PDDL Automated > Flow
Description Graph Planner
Parser
of Task
User AFTER

‘ l T © Domain dependent parser + knowledge graph
i " get us what things are in the flow.

Domain ©® Domain independent parser gives us the control
Independent

Parser rules.




