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Put the bowl on the cooktop, please.

Scene: a metal bowl, a plastic bowl, and a cooktop

Possible next steps:
A. Put the metal bowl on the cooktop
B. Put the plastic bowl on the cooktop

A is the only valid option.

Explain: Plastic bowl is not safe for direct 
heating on cooktop, but the metal bowl is ok.

Scene: glass tray, metal tray, plastic tray and an oven

Please bake some cookies for me!

Possible next steps:
A. Put the glass tray in the oven
B. Put the metal tray in the oven
C. Put the plastic tray in the oven

Plastic tray is not suitable for direct heating in an oven, but 
using either a glass tray or a metal tray is a valid choice.

A and B are both valid options! What do you think?

Let’s use the glass tray!

Querying examples from knowledge base

Knowledge base

Direct Prompting Over-Step !

Conformal Prediction Over-Ask !

Step 1: Construct the knowledge base 

Step 2: Retrieve most relevant knowledge 

Introspective reasoning generation

Guide uncertainty + safety aware planning 

Apply conformal prediction after introspection Tighter guarantee

         Ensure robot 
actions are both safe 
and compliant

Challenges? 

Task ambiguity 

Guarantee safety

LLM hallucination

Too conservative

Introspective planning generate more precise prediction sets 

avoids over-asking rarely oversteps safety-aware

guarantee success achieve tigher guarantee bound

Introspective planning  +  Conformal prediction

Try introspective planning for your own planning tasks !

Uncertainty aware Guarantee safety

Reflective reasoning Better interpretability


