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Summary

Distributed sensor network is an important research area of multi-agent systems. We focus on a type of dis-
tributed sensor network systems that cooperatively observe multiple objects using multiple autonomous gaze control
sensors. The sensor resource allocation problems of the distributed sensor network can be formalized as distributed
constraint optimization problems. However, in the previous works, computation cost to solve the resource allocation
problems highly increases with scale/density of the problems. In this work, we divide the problem into two layers of
problems. Then two layered cooperative solvers are applied to those problems. Moreover, constraints to keep stability
of the allocation in dynamic environment are introduced. The result of the experiment shows that proposed method
reduces the number of message cycles. Effects of constraints for the stability of the allocation are also shown.
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initialize V'; my_status «— false; empty leader_list;
while
previous_status<— my_status;
receive others’ messages and add others’ messages to message._list;
foreach message_list do
if receive is_leader(s;) then
add sz to leader_list; generate ¢s_leader(sz);
end if
if receive not_leader(s,) then
remove s, from leader_list; generate not_leader(sz);
end if

end
DST'S for leader election layer;
if previous_status # leader then
if [1 Alg = true then
my_status— leader; generate is_leader(s;);
end if
end if
if previous_status = leader then
if 1 Al2 = false then
my_status<— notleader; generate not_leader(s;);
end if
end if
if my_status = leader then
DSTS for resorce allocation layer;
end if
send messages(is_leader,not_leader, V') to others;
end while
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my_status «— false; initialize V;
while
detct targets;
if new target ¢; is detected then
generate new variable Vi add s; to vt .s_list;

t .
generate new_target(s;, Ut statusg),);
end if
if target ¢; is lost then
generate lost_target(s;, Vi ); remove variable Vi3
end if .
receive others’ messages and add others’ messages to message_list ;
foreach message_list do
if receive new_target(sg,ve,,, statuséi) then
if there is vt, A sz & vt .5 list then
add s to vt .5 list; add s; to vt .table(sg, statusi’; );
generate own_status(s;, statusg);
end if
end if
if receive lost_target(sy,vt, ) then
if there is v, then
remove sy from vy, .s_list; remove s, from vy, .table;
end if
end if
if receive own_status(sz, statusé’;) then
if there is v¢,, then
add sz to vy, .s_list; add sy to vy, .table(sz, statusé’; );
end if
end if
if receive own,table(sx,vék .table) then
if there is v¢,, then
vy, .tabel « vék .table;
end if
end if

end
DSTS for leader election layer and resorce allocation layer;
if my_status = true then

if suboptimal solution is found then
generate Uiown .table; generate own,table(si,véown .table);
Vt gy -taDlE — vfown .table;
end if
end if
send messages(new_target,lost_target, own_status, own_table)
to others;
end while
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