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Conformant Planning

Given an incomplete specification of the initial 
state find a plan that leads to a state satisfing the 
given goals for each possible completion of the 
initial state.

Examples:
� Finding a drug therapy that covers all possible cases 

(without bad drug interactions).

� Bomb in the toilet.



Representation

Consider an action description D of language B

D consists of sentences of the form:

(1) a causes l if p.

(2) l if p.

(3) impossible a if p.

Where a is an action symbol, l is a fluent literal and 
p is a list of fluent literals.



Representation
We translate D into a logic program C

D
, called the 

cautious translation of D.

C
D
 is obtained from D by replacing each: 

� Rule (1) by:

h(l,T+1) �  o(a,T), h(p,T).  

ab(l¯,T) � o(a,T), not ¬h(p,T). 

� Rule (2) by

h(l,T+1) :-�  h(p,T).

ab(l,T) :-�  ab(p,T).

� Rule (3) by

� o(a,T), not ¬h(p,T).



Representation

And including the inertia axiom:
� h(L,T+1) �  h(L,T), not ab(L,T).  



Properties of C
D
 

� C
D
 is sound:

� Models of C
D
 + “incomplete initial situation” + 

“planning module” contain conformant plans.

� C
D
 is complete (*) :

� If C
D
 + “incomplete initial situation” + “planning 

module” has no models then no conformant plan exists. 



(*)
� C

D
 has no rules of type “l if p”

� If C
D  

has rules “a causes l if p
1
.” and 

“a causes l if p
2
.”, and p

1
 is false in a completion 

�of the initial state then p
2
 is also false in �.

 



Example: Bomb in the Toilet

dunk(P,E) causes ¬armed(P) if ¬clogged(E).

dunk(P,E) causes clogged(E).

flush(E) causes ¬clogged(E).

impossible dunk(P,E) if clogged(E).



Example: Bomb in the Toilet
-h(armed(P),T+1) :- o(dunk(P,E),T),

                   -h(cloged(E),T).             

   

ab(armed(P),T) :- o(dunk(P,E),T),

                  not h(cloged(E),T).

h(cloged(E),T+1) :- o(dunk(P,E),T).

ab(cloged(E),T) :- o(dunk(P,E),T).

-h(cloged(E),T+1) :- o(flush(E),T).

ab(cloged(E),T) :- o(flush(E),T).

:- o(dunk(P,E),T), not -h(cloged(E),T), 
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THE END.
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Properties of CD

� C
D
 is complete

�

�

� C
D
 is sound (under certain condition *)

�

�

� * There is at most one rule (2) with body p


