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Abstract More informative ones of heuristics can help to conduct search more efficiently to obtain solution plan.
However, in general, to derive highly informative heuristics from problem specifications requires lots of computational
effort. To address this problem, we propose an State-Action based Planning Graph(SAPG) and Action-based heuristics
for solving planning problems more efficiently. The SAPG is an extended one to be applied to can find interactions
between subgoal & goal conditions from the relaxed planning graph which is a common means to get heuristics for
solving the planning problems, Action-based heuristics utilizing SAPG graphs can find interactions between subgoal
& goal conditions in an effective way, and then consider them to estimate the goal distance. Therefore Action-based
heuristics have more information than the existing max and additive heuristics, also requires less computational effort
than the existing overlap heuristics. In this pager. we present the algorithm to compute Action-based heuristics, and
then explain empirical analysis to investigate the accuracy and the efficiency of the Action-based heuristics.
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Table 1. Action-based Heuristic Algorithm

;' Action-based Heuristic(so, G, O)
3' Begin
4' Lo = so; /* Initial Literal Layer */
5' k = 1; /* Extend Level */
6. action_count = 0; /* Action-based Heuristic */
7' goal Dependency action = null

8. actionTable = null /* Action-Literal Interaction Map */
9' if (G Z L) {

. For each literal li € Lo do

10. . Lo

actionTable.put(li, init);

11 End

12.

13. }

14 while (G Z Li) {

! 5' (A1, L) = APG Expand Level(Ly.1, O);
16' Find AL Relation(Ax.1, Lk , Li1);

’ k =k +1;

17.

18. ;

19 if ( —actionTable. EMPTY() ) {

2 0' action_count = Find Action Dependency(G)
21: ;

if (action_count == 0)
22.
/* s0 is goal state */
2. else
24. .
retum action count;
25. End -
26.
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Table 2. Find AL Relation Function

FindeLfRelation(Ak,l, Lk, Lk,l)
Begin
For ecach new literal li & Ly — Ly do
Select an action o from Ay s.t. li € effect(o);
If —actionTable. CONTAINS(li) then
actionTable.put(li, o);
End
retum null;
End
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Table 3. Find_Action Dependency Function

1. Find_Action_Dependency(G)

2. Stack new_literal = null;

3. boolean query result = true;

4. Begin

5. For cach g € Gy do

6. Select an action o from Ay,

7. s.t. g € effect(o);

8. If each g € effect(o) s.t o is different then

9. action ax = actionTable.query(g);

10. If —goal_Dependency_action. CONTAINS(ax)

11. | then

12. goal_Dependency_action.put(a);

13. new_literal. PUSH(precondition(ax));

14. End

15. while ( —new_literal = null) {

16. li = new_literal. POP();

17. action ax = actionTable.query(li);

18. if (ax == init) {

19. /* ay is initial state condition */

20. } else {

21. query_result =

22. | goal Dependency_action. CONTAINS(a);

23. }

24. if (query_result == false) {

25. goal_Dependency_action.put(a);

26. new_literal. PUSH(precondition(ax));

27. }

28. /* if query result is true then a search is already action ay

29. | */

30. }

31. retum goal Dependency action.count();

32. End
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