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Conformant Planning

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

Examples:

- Finding a drug therapy that covers all possiblesas
(without bad drug interactions).

- Bomb In the tollet.



Representation

Consider an action descripti@nhof language3

D consists of sentences of the form:
(1) acauses if p.
)1 if p.
(3) Impossiblea if p.

Wherea is an action symbol,is a fluent literal and
pis a list of fluent literals.



Representation

We translaté into a logic progrant , called the
cautious translatiorof D.

C_ Is obtained fron by replacing each:

* Rule (1) by:
h(,T+1)— o(@T), hp,T).
ab( ,T) < o(aT), not =hp,T).
* Rule (2) by
h(l,T+1) :(~— h(,T).
ab(,T) :-— ab,T).
* Rule (3) by
— o(a,T), not =hp,T).



Representation

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



Properties oC_
« C_Is sound:

-~ Models ofCD + “Incomplete initial situation” +
“planning module” contain conformant plans.

« C_Is complete):

— If CD + “Incomplete Initial situation” + “planning
module” has no models then no conformant plan xist



o CD has no rules of typd ff p”

o It C_hasrulesacausesif p.” and
“acauses If p,.", andp, Is false in a completion
cof the Initial state thep_ Is also false .



Example: Bomb in the Tollet

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:

-h(arnmed(P), T+1) : -

ab(armed(P), T) :-

h(cl oged(E), T+1) :-
ab(cloged(E), T) :-

-h(cl oged(E), T+1) : -
ab(cloged(E),T) :-

.- o(dunk(P,E),T),

Bomb In the Tollet

o(dunk(P,E), T),
-h(cl oged(E), T).

o(dunk(P,E), T),
not h(cloged(E), T).

o(dunk(P,E), T).
o(dunk(P,E), T).

o(flush(E), T).
o(fl ush(E), T).

not -h(cloged(E),T),



Experimental Results (C-Plan)

P: T | CModels | SModels | DLV | C-Plan | planlenght
2:1 0.962 0.431 | 0.279 0.942 3
2:95 0.253 0.207 | 0.194 0.778 1

2:10 0.272 0.286 | 0.298 0.752 1
4:1 1.311 1.069 | 0.841 2.086 7
4: 5 0.257 0.239 | 0.223 0.643 1

4: 10 0.311 0.385 | 0.396 0.972 1
6:1 2.712 2831 | 20.437 | 19.923 11
6:95 3.896 13.535 | 10.132 6.369 3

6: 10 0.3%4 0.476 | 0.527 3.778 1
8:1 9.234 16.997 | TIME | 685.437 15
8:95 3.347 32.040 | 31.967 | 107.405 3

8: 10 0.390 0.570 | 0.685 | 69.106 1

10: 1 119.382 832.282 | TIME TIME 19

10: 5 6.227 62.474 | 78.429 TIME 3

10 : 10 0.459 173.350 | 0.936 3.677 1




P:T | CModels | DLVk |planlenght

. 7: 2 0.320 | 0.174 1
Experimental 3:9|  0264| 0100 3
4:9 0.268 | 0.007 3

Resu ItS 5:2 0.314 | 0.126 5
6:2 0.380 | 0.208 5

(D ka) T7:2 0.543 3.103 7
8: 2 1.977 | 94.765 7

0:9 78.680 | TIME g

10:2 | 114262 | TIME g

73 0223 | 0.112 1

3:3 0.225 | 0.070 1

4:3 0.202 | 0.107 3

h:3 0.327 0.119 3

6:3 0.413 | 0.208 3

7:3 1702 | 0.589 5

8:3 1.840 | 2.406 5

9:3 1.813 | 95.239 5

10: 3 4788 | TIME 7

74 0232 | 0.065 1

3:4 0.228 | 0.029 1

4: 4 0.240 | 0.077 1

5:4 0.482 | 0.146 3

G:4 (1.625 (.168 3

74 0.995 | 0.284 3

84 1.576 1.277 3

9: 4 5.636 | 3.842 5

10: 4 3.002 | 376.950 5




THE END.
\Y



Properties of CD

« C_Is complete

« C_Is sound (under certain condition *)

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



