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Abstract Local search algorithms start from a certain candidate solution and probe its
neighborhood to find ones with improved quality. This paper proposes a method of probabilistically
filtering out bad-looking neighbors based on a simple low-cost preliminary evaluation heuristics. The
probabilistic filtering enables us to save time wasted on fully evaluating those solutions that will
eventually be trashed, and thus improves the search efficiency by allowing us to spend more time on
examining better looking solutions. Experiments with two large—-scaled real-world problems, which are
a traffic signal control problem in traffic network and a load balancing problem in production
scheduling, have shown that the proposed method finds better quality solutions, given the same
amount of CPU time.
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Algorithm ProbabilisticFiltering (current, n, p)

inputs:  currens, current solution
n, the number of neighbors to be generated
p, bias factor

outputs: S, set of neighbors selected

variables: ¢, a candidate solution generated
h, preliminary evaluation value (0< v<1)

count — 0, S {}
while count < number peighpors DO
¢ «— a candidate solution generated by simple random sampling
h « PreliminaryEvalutation(c)
p — Scaling& Truncation(h)
p «— Bias(p.p)
if ¢ is selected by random sampling with respected to its probability p
5~ S U{c}. count «— count + 1
else ¢ is filtered
end while

return §
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