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Simulated Annealing(SA) is one of the general heuristic method to solve the optimization problems. In that

case that SA is applied to the continuous problem, the determination of the neighborhood is very important.

However the appropriate neighborhood range depends on target problems and their dimensions. Therefore it is not

easy to find the appropriate neighborhood range. The solution to this problem is the introduction of an adaptive

mechanism for changing the neighborhood range into SA method. In this paper, we propose the new method with

multiple neighborhood ranges by parallelization, compare them, and it is found that the proposed method is very

useful and effective.
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Fig. 1. Algorithm of Simulated Annealing.
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Fig. 2. Effect of the neighborhood range on the en-

ergy.
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Fig. 5. Change in neighborhood of PSA/AN(3N).
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Fig. 6. History of Energy and Neighborhood ranges

in PSA/AN(3N).
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Table 1. Ratio of solutions that reached the opti-

mum solution area.

Algorithms Type A Type B Type C

Rastrigin function 66% 86% 93%

Griewank function 54% 55% 59%
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Table 2. Parameters for Rastrigin function.

Methods PSA/AN(2N) PSA/AN(3N)

Total steps 57600 38400

Cooling number 32 32

Max. temperature 10.0 10.0

Min. temperature 0.01 0.01

Max. neighborhood range 10.24 10.24

Min. neighborhood range 10.24 × 10−3 10.24 × 10−3

Synchronization interval 450 400

Increasing ratio 1.5 2.0

Table 3. Parameters for Griewank function.

Methods PSA/AN(2N) PSA/AN(3N)

Total steps 115200 76800

Cooling number 32 32

Max. temperature 20.0 20.0

Min. temperature 0.001 0.001

Max. neighborhood range 1024 1024

Min. neighborhood range 1024 × 10−3 1024 × 10−3

Synchronization interval 180 150

Increasing ratio 2.0 2.0
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Fig. 8. Distribution of optimum solutions.
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