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Temperature Parallel Simulated Annealing
with Adaptive Neighborhood

MitsuNoRrI MIKI,+ ToMmoyuki HIROYASU," MASAYUKI KASAT+
and KEIKO ONOfit

In this paper, a Temperature Parallel Simulated Annealing with Adaptive Neighborhood
(TPSA/AN) for continuous optimization problems is introduced. TPSA/AN is based on
the temperature parallel simulated annealing (TPSA), which is suitable for parallel process-
ing, and the SA that Corana developed for continuous optimization problems. The moves
in TPSA/AN are adjusted to have equal acceptance rates. Because of this mechanism, the
proposed method provides global search in the processors of parallel computers for high tem-
peratures and local search in the processors for low temperatures. Therefore, all the processors
are used for searching very efficiently. The TPSA /AN is evaluated for the standard test func-
tions, and it is found that adopting the adaptive neighborhood range increases the searching

ability of TPSA remarkably.
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Table 2 Parameters for the Rastrigin function

Algorithms SA TPSA
Number of Processes 1 32
Max.(Initial) temperature 10
Min.(Final) temperature 0.01
Number of iterations 10240x 32 10240
Markov length 10240 -
Cooling rate 0.80025 -
Exchange interval - 32
Neighborhood adjust interval 8

0 3 Griewangk 00000000000
Table 3 Parameters for the Griewangk function

Algorithms SA TPSA
Number of Processes 1 32
Max.(Initial) temperature 20
Min.(Final) temperature 0.001
Number of iterations 30720x 32 30720
Markov length 30720 -
Cooling rate 0.726 -
Exchange interval - 32
Neighborhood adjust interval 8

04 ShekelOODOOOOODOOOO
Table 4 Parameters for the Shekel function

Algorithms SA TPSA

Number of Processes 1 16

Max.(Initial) temperature 0.8
Min.(Final) temperature 0.001
80x 16 80
80 -
0.640414

Exchange interval - 4

Number of iterations
Markov length

Cooling rate

Neighborhood adjust interval 8
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Algorithms TPSA/AN | TPSA/NN

Number of Processes 128

Max.(Initial) temperature 20 6.5536

Min.(Final) temperature 0.0005 0.0001

Number of iterations 102400

Exchange interval 32

Neighborhood adjust interval 8 -

Scaling factor18) - 0.068413
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