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Agent to control a 
thermostat 

NEED FOR PLANNING 

IF (Temperature < target ) 
THEN (turn_on) 

“Rely on hard coded rules” 
 
REFLEX AGENTS 

Planning: Compact Representation of such systems 





Need for a standard  
Strips gave logic, but not 
the standard
❖ Researcher A: defined 

his problem in .lisp
❖ Researcher B: defined 

his solution in .cpp 

How to compare and 
benchmark ? 

International Planning 
Competition 
- established 1998

Need for a standard - 
PDDL was defined 



PDDL Architecture  
Planning domain definition Language 



Anatomy: Domain file 
The Rules 



Anatomy: Problem file 
The Scenario 



The Execution pipeline  



Heuristic planners 
Smart guess 

Fast Downward - Optimal
● A Search* algorithm
● F (score) = g (past cost) + h (future guess)
● Guarantees shortest path - but slow

Uses case: MARS ROVER - limited resources 
sacrifice, computational time to find best path

Fast Forward - satisficing 

 

● Ignore the past and only looks at the 
future to guess fast

● Ignores the negative effects
● Focus is on the speed 

Might not be optimal 
But fast! 

E.g - floor cleaning robot 



COMPARISON 
DEMO 

 Simulated on PDDL Editor
Delfi - fast downward
Optimal Solution - 8 Steps - slow

FF planner*
18 steps - fast

*Proposed

https://editor.planning.domains/


Graphplan 
The layered approach 

❖ Graphplan builds a graph layer by layer  
❖ (p0 -> a1 -> p1) 
❖ Considering all actions and effects 
❖ Highlighting negative effects 

 
❖ Builds the Graph till goal state appears in the 

future layer 
 

❖ Backward search -avoiding red lines 
 
 

 
❖ Pro: can schedule actions in parallel 
❖ Con: high memory usage, not ideal for long 

simple chains  



SatPlan 
The encoding approach 

“Can we represent the problem as an equation?” 
 

❖ Satplan translates it into a single logical equation  
 

❖ Feeds the equation to a solver -> returns the plan 
 
 

❖ Pros: handles strict constraints well  
❖ Cons: encoding explosion: simple problem might 

need multiple variables - memory heavy 

THE LOGIC:  

Action_PickUp(A)=>(OnTable(A) ^ (HandEmpty) ^ Holding(A) 





Thank you 


