
Note that, while the 
Lemming UI has a 

dominant visual 
component, the 
presentation of 

disambiguation options 
can happen through 

language, or through 
other means like 

selection of options, 
depending on the 
mode of delivery 
of the underlying 

software.

Interfacing multiple plans to an end user is necessary because not all 
user preferences + domain constraints are known up front, or even if they 
are known, cannot be represented in the input to a solver.

However, as the number of viable solutions increase, users need 
guidance to navigate the set of alternative plans while optimizing for two 
criterions: time to selection and quality of selection.

Landmarks as a means of Disambiguation
Disjunctive action landmarks offer an intriguing option for guided 
disambiguation since they cover choice points that must be 
resolved to arrive at a single desired plan.

For two score years,
          the planning
       community was
    satisfied with producing
 a Single solution to a
  planning task. It was the
     age of optimal plans. 
          It was the age of
           darkness. For God 
         had made The User in
                their own image,
                       and the user
                            worked in
                          Mysterious
                        ways.

                  Until it was said
                    unto the merry
                      people of ICAPS:
                        “We must be
                           able to
                         produce
                    Multiple plans,
                        top-k plans,
                     diverse plans…
                       any plans
            that the heart MAY 
desire. Our domains may 
be incomplete, and PDDL 
can only do so much, BUT 
plan we must.”

But the user was now 
flooded with many a 
gross plans and knew not 
what to make of them. 
There was much 
frustration and 
gnashing of teeth. 

There was no peace.

Even so, faced with such 
insurmountable odds, 
our little group at IBM 
will not be daunted. We 
called upon Landmarks, 
the angel of necessity, to 
show us light.

And lo and behold, before 
the sun would rise on the 
next ICAPS, a new legend 
was born. A tool that can 
guide The User through a 
forest of states and 
actions using disjunctive 
action landmarks.

Herein lies the plan 
disambiguation task. 
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Build View

Build a plan 
from scratch 
when selection 
view becomes 
too large.

BUILD 
FORWARD 
from the 
initial state

BUILD 
BACKWARD  
from the 
goal state

Selection View

Focus greedily on selection of 
disjunctive action landmarks to make 
the most disambiguating choices.

FAQs

Q: Why is it called Lemming?
A: No one knows. L 

Q: Can we use it?
A: Yes! We are open source: https://github.com/IBM/lemming.

AAAI 2020
Disambiguation of skills during 
execution in a goal-oriented 
conversational agent.

A Unified Conversational Assistant Framework for Business 
Process Automation. Yara Rizk, Abhisekh Bhandwalder, Scott 
Boag, Tathagata Chakraborti, Vatche Isahagian, Yasaman 
Khazaeni, Falk Pollock, and Merve Unuvar. AAAI 2020 
Workshop on Intelligent Process Automation.

ICAPS 2020
Using landmarks to summarize 
internal plans of a goal-oriented 
conversation agent.

Explainable Composition of Aggregated Assistants. Sarath Sreedharan, 
Tathagata Chakraborti, Yara Rizk, and Yasaman Khazaeni. ICAPS 2020 
Workshop on Explainable AI Planning.

ICAPS 2021
Visualization of multiple 
alternative plans in a goal-
oriented conversational agent.

Planning for Automated Composition of Aggregated Assistants. 
Tathagata Chakraborti, Shubham Agarwal, Krissy Brimijoin, Prerna 
Agarwal, Yara Rizk, Dario Silva Moran, Scott Boag, and Yasaman 
Khazaeni. ICAPS 2021 Demonstration.

Think 2023
Presenting multiple plans as a 
whole as part of a goal-oriented 
conversation.

ICAPS 2023
Disambiguating alternative plans 
using landmarks.

Whittle down set of plans 
by committing to one or 

more landmarks.


