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Effectiveness of Simulated Annealing with
Advanced Adaptive Neighborhood

for a Real Optimization Problem

— Application to Gain Flattening Filter

MirTsuNorl Mik1, ! YuicHiro Ugpaf?
and ToMOYUKI HirRovAsu'!

It is difficult for us to adjust the parameters when we solve complicated opti-
mization problems with an evolutionary method. Especially, it is difficult to de-
termine the appropriate neighborhood when we apply the simulated annealing
(SA) to continuous optimization problems. On the other hand, the SA with ad-
vanced adaptive neighborhood (SA/AAN) which can adjust the neighborhood
automatically is effective for complicated optimization problems including real
optimization problems. The effectiveness of this method has been verified with
some test functions, but it has not been examined for real optimization prob-

lems. In this paper, we apply SA/AAN to the design optimization problem of
a gain flattening filter for optical communications, and show the effectiveness
of this method.
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Fig.1 Algorithm of Simulated Annealing.
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m' =m x g(p)

9(p) = Ho if p>p 5)
g(p) =0.5 if p<po

g(p) =1.0 otherwise

Hy = Hy x Hy

(initial setting : Ho = 2.0)

Hy =20 if p'>p (6)
Hi1 =05 if p' <p2

Hy=1.0 otherwise
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Fig.2 Partial landscape of GFF.
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Fig.4 Example of gain characteristic of GFF.
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Table 1 Parameter of three methods.

SA/DN | SA/FN | SA/AAN

parameter

Max.(Initial) Temperature 35.0
Min.(Final) Temperature 10~°
Cooling rate 0.8
Initial Neighborhood range 4000.0 4.0 400.0
Final Neighborhood range 4.0 4.0 -
Target acceptance ratio - - 0.2
Neighborhood

adjustment interval - - 10

Neighborhood range’s
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Total steps
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Fig.5 Comparison among three methods.
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Table 2 Comparison among three methods.
(a) Annealing steps: 50,400

SA/DN | SA/FN | SA/AAN

average (x1073) 4.44 4.50 3.22
median (x1073) 3.49 3.39 2.69
achievement ratio (%) 85 81 95

(b) Annealing steps: 100,800

SA/DN | SA/FN | SA/AAN

average (x107%) 3.37 3.05 2.84
median (x1073) 2.94 2.81 2.56
achievement ratio (%) 92 95 99
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