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Temperature Parallel Simulated Annealing
with Advanced Adaptive Neighborhood

MITSUNORI MIKI,# TOMOYUKI HIROYASU,t KEIKO ONO*t
and TOSHIHIKO FuUSHIMIt

SA/AAN (Simulated Annealing with Advanced Adaptive Neighborhood) is a SA with an
adaptive neighborhood range for maintaining an optimum accept ratio, and it shows very
good performance for continuous optimization problems. This paper deals with the combina-
tion of this adaptive mechanism and TPSA (Temperature Parallel Simulated Annealing). The
former automatically determines the appropriate neighborhood range and the latter provides
the appropriate cooling schedule automatically. The proposed approach, TPSA/AAN, shows
a good performance in solving typical test problems.
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1,
(if AT - AE < 0)

Pex(T,E, T\ E') = (1)

AT -AE
exp (~ S )

(otherwise)
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Algorithm TPSA/AAN
1 begin
2 WE®
3 n=0;
4 m=0;
5  while # T &M= SN do
6  begin
7 TARREAE R
8 SHEYE,
9 n=n+l;
10 m=m+1;
11 ifn>N
12 begin
13 R EEIRHRE
14 n=0;
15 end
16 if m>M
17 begin
18 AR
19 m=0;
20 end
21 end
22 end

02 TPSA/AANOOOOOD
Fig.2 Algorithm of TPSA/AAN.
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Table 1 Parameters used for Rastrigin and Griewank.

Function Rastrigin | Griewank
Max.(Initial) temperature 10 20
Min.(Final) temperature 0.01 0.001
Markov Length 100000 300000
Cooling ratio 0.8 0.726
Target acceptance ratio 0.1
Neighborhood adjustment interval 50
Neighborhood range’s parameter 200
adjustment interval

number of processors 32

0 2 Rosenbrock 000000 TPSA/AANOOODOOD
Table 2 Parameters used for Rosenbrock.

Function Rosenbrock
Max.(Initial) temperature 1
Min.(Final) temperature 0.001
Markov Length 3000
Cooling ratio 0.81
Target acceptance ratio 0.1
Neighborhood adjustment interval 50
Neighborhood range’s parameter 200
adjustment interval
number of processors 32
B Rastrigin
2 e
1E-1 u
1E-2 ™
¢ °
Z 1E-3
£ e - -
1E-5 : i
1E-6 o -

. . . .
SA/AN SA/AAN TPSA/AN TPSA/AAN
Methods

03 ODoOooooooo

Fig.3 Energy of optimum solutions.
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