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PDDL: Planning Domain Definition Language

Models are described as a set of actions with preconditions and effects

Planners are Domain-Independent
They are based on heuristic search
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ROSPlan has a set of default nodes which encapsulate model revision, 
planning, and plan execution. It allows a ROS system to produce and 
execute PDDL plans.

ROSPlan has a modular design, intended to be modified. It serves as a 
framework to test new modules with minimal effort.

ROSPlan is agnostic about the planner and the ROS platform.

What is ROSPlan?



Model Revision

(define (problem task)
(:objects

wp0 wp1 wp2 wp3 wp4 wp5 - waypoint
kenny - robot

)
(:init

(robot_at kenny wp0)     (connected wp0 wp2)
(connected wp0 wp4)     (connected wp1 wp0)
(connected wp1 wp2)     ...

Sensor data is continuously 
parsed to form a symbolic 
representation of the current 
state.

The state description is 
automatically converted into a 
model in PDDL syntax.



How Plans are Dispatched
Actions in the plan 
will be dispatched 
at correct times as 
goals for lower-
level control.

0.000: (goto r0 wp1 m0) [14.000]
0.000: (goto r1 wp0 m0) [ 9.000]
14.001: (switch_on r0 m0 [ 5.000]
19.002: (load_at_machine r1 r0 m0) [15.000]
34.002: (goto r1 m0 wp1) [14.000]
48.002: (ask_unload r1 wp1) [ 5.000]
53.003: (wait_unload r1 wp1) [15.000]

The PDDL plan is 
processed into an 
executable form.



ROSPlan is open source: http://kcl-planning.github.io/ROSPlan/

Virtual Machine: kcl-planning.github.io/ROSPlan/vm
Documentation and Tutorials: kcl-planning.github.io/ROSPlan/



Explainable AI Planning (XAIP)



(some) Things to Be Explained
• Q1: Why did you do that?

• Q2: Why didn’t you do something else? (that I would have done)

• Q3: Why is what you propose to do more efficient/safe/cheap than 
something else? (that I would have done)

• Q4: Why can’t you do that ? 

• Q5: Why do I need to replan at this point?

• Q6: Why do I not need to replan at this point?

Fox, Long, Magazzeni. Explainable Planning.
Proceedings of IJCAI Workshop on Explainable AI (2017).



Contrastive Explanations

• Why did you do A rather than B? (that I would have done)
We should demonstrate that the alternative action would prevent from 
finding a valid plan or would lead to a plan that is no better than the one 
found by the planner
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Explainable Planning as a Service
The user question is translated into constraints for the new XModel

The planner is used with the XModel to create the alternative XPlan
The alternative plan is validated and shown to the user as explanation



How the user question can be understood, properly taking 
into account the context in which it was asked?

How to formally characterize the set of questions that can be answered 
with contrastive explanations?
How constraints can be formally encoded in the XModel?

How to present explanations to the users?
How to assess the effectiveness of the provided explanations?

Explainable Planning as a Service



Trust in Human-Machine Partnership
(THuMP)

THuMP focusses on planning and allocation of resources in critical 
domains, bringing together experts in AI, Law and Social Science.

What are the technical challenges involved in creating Explainable 
AI Planning systems? 

What are the technical, legal and social challenges involved in 
instantiating with explanations a planning system for solving 
resource allocation problems in critical domains? 

What are the legal and social implications of enhancing machines 
with transparency and the ability to explain? 
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Explaining Rebel Behavior in Goal Reasoning Agents.
D. Dannenhauer, M. Floyd, D. Magazzeni, D. Aha.
Proceedings of ICAPS-18 Workshop on Explainable Planning.
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