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Observation Reduction in Multi-agent Domain

WU Xuan WEN Zhong-hua WANG Quan CHANG Qing
(College of Information Engineering, Xiangtan University, Xiangtan 411105, China)

Abstract Observation information reduction is a hot area of the uncertainty planning research in recent years, but these
researches concentrate on the single agent’s environment, and the planning problem related to observation information
reduction in the multi-agent domain is lack of researching. Confronted with the planning problem in the multi-agent do-
main, this paper designed an ORMAP algorithm which can find a collaborative planning in the nondeterministic multi-a-
gent domain. At first, the ORMAP algorithm layers all states in the problem domain according to the model-based hier-
archical states thought in order to avoid the conflicts between different agents. Then, it searches the collaborative plan-
ning solution with the method of the backtracking prior to minimum cost, meanwhile reduces the observation informa-
tion. At last,a cooperative planning solution can be obtained and it is the one which needs least amount of observation
information in all cooperative planning solution to the problem domain, so that it reaches the point. Finally, the experi-
ment shows the efficiency of this algorithm is higher after considering the constraints of the observation information re-
duction,
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3. mp=Multi-agent-Planning(agent, V,X);
4, return wg;
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1. Function Multi-agent-Planning(agent)
while(true>
while(true)

if(all agents arrive target) break;

2
3
4
5. searchagent=Search(searchagent);
6 n’ =GetAction(agent) ;

7 if(Vops=C @ || [curV|<| Vs |)

8 Vobs=curV;

9 n=n';

10. else

11. break;

12, return 7;
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1. Function Search(searchagent)
2.  if(searchagent. index arrive target)
return nextagent(searchagent);
i=searchagent. index;

j=searchagent, layer;

for each a€ Heuristic(s,j+1)
if (7(s,a)Tagenti-hierarchical(j+1]&& 7(s,a) (N agent[i]
[j]. usedStatus=¢)

3
4
5
6. {for each s€agent{i][j]. source
7
8

9. if ([7Gssa)] > 1 && Vo= ¢ && |curV| >= | Vg
[

10. continue;

11. agent[i][j]. usedStatus |J= Y(s,a);

12, agent[i][j]. selectAction U= (s,a);



13. break;

14. if (it has conflicted)

15, FindConflictingagent(s,i,j);
16. if(the conflict is sloved)

17. return Search(searchagent) ;
18. else

19. return false;

20. store the source to agent[ i][j+ 11, source;
21. store the target to agent[i][j+1]. target;
22. return nextagent(searchagent) ;
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1. Function FindConflictingagent(s,agent;,depth)
2. for each ;€ ¥(s,8)

3 if(flag{ depth+1][s;1720)

4. agent="{lag[ depth+1][s;J;
5 flag depth+11[s;1=0;

6. DeepSearch(agent,depth) ;

7. f(search is successful) return success;
8. flag[depth+11{s;]=agent;
9. return DeepSearch(agent; ,depth—1);
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