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An Efficient Algorithm for Observation Information Reduction
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[Abstract] In nondeterministic planning, it is feasible to distinguish some states through observation information, however, observation
information is so much that it is significant how to select useful information from plenty of observation information. The previous
algorithms use direct search algorithm that adds some cutting condition to achieve optimized objective, however, these methods have certain
limitations. In research to observation information reduction, this paper designs a new algorithm which improves search efficiency. It
converts the problem into cover problem in 0-1 matrix through abstract problem model, and replaces the 0-1 matrix using orthogonal list
data structure and can get a minimal set of observation variable through maintaining the orthogonal list and using heuristic function.
Experimental result shows that this algorithm not only finds a minimal set of observation variable, but also runs more quickly than similar
algorithm.
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1.function HSFMOS( 7ty ,P,V,X)

2.fsps=FindStatePairs( 7y ,P);

3.ccls=CreateCrossLinks(fsps,V,X);

4 HeurSearch(0,ccls,ans=allObsNum);

S.return ans;
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1. function HeurSearch(dep,ccls,ans)

2. if deptHeurAccel(ccls) = ans then

3. return;

4. end if

5. if ccls(0).r=0 then

6.  ans=dep;

7. return;

8. end if

9. me=INF MAX;

10.for i from ccls(0).r until i=0 do

11. if ccls(i).colnum<me

12. mc=ccls(i).colnum;
13. nd=i;
14. endif

15. nexti=ccls(i).r

16.end for

17.for i from ccls(nd).d until i=nd do
18. Remove(i);

19. for j from ccls(i).r until j=0 do
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20. remove(ccls,j); 20. next j=ccls(j).r;
21. next j=ccls(j).r; 21. end for
22. end for 22. next i=ccls(i).d;
23. HeurSearch(dep+1,ccls,ans); 23. end for
24, forj from ccls(i).l until j=0 do 24, endif
25. Resume(ccls,j); 25. next c=ccls(c).r;
26. next j=ccls(j).1; 26.end for
27. end for 27.return ret;
28. resume(i); 28.end

29. nexti=ccls(i).d;

30.end for

31.end
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1. function HeurAccel(ccls)

2. for i from 0 to visit_size-1 do

3. visit(i)=unvisited;

4. end for

5. ret=0;

6. while true do

7. mc=1I,

8. forc from ccls(0).r until c=0 do

9. if visit(c)=unvisited A (mc=1 v

10. ccls(mc).colnum >ccls(c).colnum) then
11. mc=c;

12. end if

13. end for

14. if mc=-1 then break;

15. ret=ret+1;

16. visit(me)=1;

17. fori from ccls(mc).d until i=mc do
18. for j from ccls(i).r until j=i do

19. visit(ccls(j).colindex )=visited;
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1. function Remove(ccls,col)

2. i=ccls(col).d;

3. while i # col

4. ccls(cels(i).r).I=ccls(i).1;

5. ccls(ecls(i).D).r=ccls(i).r;

6. i=ccls(i).d;

7. end while

8. end
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1. function Resume(ccls,col)

2. i:=ccls(col).u;

3. while i # col

4. ccls(cels(i).r).I=;

5. ccls(ecls(i).1).r=i;

6. i=ccls(i).u;

7. end while

8. end
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20 10 8.394 0.058 0.036
20 20 9.393 1.606 0.052
20 30 10.230 9.135 0.066
20 40 12.000 14.390 0.086
20 50 13.050 12.920 0.089
20 60 16.250 14.960 0.097
10 20 0.049 0.043 0.045
15 20 0.368 0.149 0.045
25 20 389.3 16.440 0.062
30 20 TLE 52.530 0.068
50 20 TLE 401.7 0.119
70 20 TLE 1197 0.224
90 20 TLE TLE 0.420
40 40 TLE TLE 0.197
50 50 TLE TLE 1.077
60 60 TLE TLE 5.324
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