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Brownian Motion Based Simulated Annealing Algorithm
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Abstract A new intelligent heuristic algorithm which is a combination of the Brownian motion
and simulated annealing measure is proposed to improve the search efficiency of traditional
algorithm. The algorithm has established a connection between Brownian particle motion time and
simulated annealing temperature. Reciprocal value of annealing temperature is equivalent to
Brownian particle motion time. A neighborhood function model based on the Brownian motion
and the corresponding temperature of descent function are obtained through the theory analysis.
The proposed annealing temperature of descent function can be fast, and it has a high efficiency.
The numerical results show that the algorithm is fast, stable and easy to realize and can improve

significantly the computational efficiency for solving the global optimization problem.
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S A

INITIALIZE (Ty s Xy » T

IF T>T,..

repeat

FOR £ :=1 to L do

begin

GENERATE (z; from C,);
IF f(2;) <= f(x;) THEN P :=2z;
ELSE TF exp ([ f(x:)— f(x;)]/ T\ } > random

Lo

THEN P :=x;
END;

ki=k+1;
GENERATE (T,)
END;
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Background
Simulated annealing algorithm, proposed by Metropolis the computational efficiency for solving the global

in 1953, has been rapidly developing since it was applied to
industry by Kirkpatrick in 1982. The simulated annealing
algorithm is well known as an intelligent heuristic algorithm.
But this algorithm’s disadvantages are long simulation time
and that its setting parameters such as annealing temperature
have a great influence on the results of optimization. Browian
motion was proposed by Brown who was born in England in
1827. Tt is typical random fluctuation, and widely applied to
the fields of Stocks, funds, options and other finance research.

In this paper, a new algorithm BMSA. proposed as the
improvement of simulated anneal algorithm, aims to solve the
low efficiency of traditional SA algorithm. A new intelligent
heuristic algorithm which is a combination of the Brownian
motion and simulated annealing measure is proposed. A
neighborhood function model based on the Brownian motion
and the corresponding temperature of descent function are
obtained through the theory analysis. The proposed annealing
temperature of descent function can be fast, and it has a high
efficiency. The numerical results show that the algorithm is

fast, stable and easy to realize and can improve significantly

optimization problem.
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tive algorithms for solving engineer problems, such as evalu-
ation of roundness error and design of digital filter, which are
the most part of electronic and information engineering. The
project team has designed some algorithms and makes great
progress for this problem. The algorithm has established a
connection between Brownian particle motion time and simu-
lated annealing temperature. Reciprocal value of annealing
temperature is equivalent to Brownian particle motion time.
The fundamental aim of this paper is to improve the search
efficiency of traditional simulated annealing algorithm and to

propose a new algorithm that can be applied to industrial

field.



