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Adaptive Simulated Annealing
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Abstract: This paper deals with a new approach in Simulated Annealing (SA) , and proposes
an adaptive neighborhood mechanism for continuous optimization problems. When applying SA to
continuous optimizing problems with numerous local optima, the automatic control of the size of
the neighborhood becomes necessary to obtain good performance. Corana proposed an adjustment
method of the neighborhood size where the neighborhood is varied to keep the acceptance probability
0.5. However, the effectiveness of this goal value has not been clear. This paper investivates the
existence of the appropriate value of the acceptance probability, which is very much smaller than
0.5, and proposes a new adaptive adjustment mechanism to keep this small acceptance probability.

1 000od

gooooooooooogog Y (00 SAOOO)O
goooooboooooooooooonoooooog
O00.SA0000O0O0O0,000000ooogoo
oooooooboboodooooooooobbooog
Jdoooooooooobooooooooooooo
gobooboboobooobooouoooooao
oo oobooooooooboon
0o0oooooooooooobooooobooooon
000000000 00000000 2 000000
O0Coranal 00 ¥ 000000 050000000
goooooooooboboooboooboa o0.50b0
gooooobobooooood

gooobooobboooooooooobooa
goodooooooooobbobboboobobooo
0000000 (SA/AAN:Simulated Annealing with
Advanced Adaptive Neighborhood) 00O OO0

2 bogbosuougoobbouon

Corana0 0000 SA® 00DO0DOOOOODOO
goobobooboobobooooboooobooobo
gosboobpooboobgobbbbbobbo

Corana0 00000000000 OOOOOOOO
goboooboobobbosbonobooobbobd
O0000000ooooODoO0oDOO0oooOooO SAOO
000 sAO0d0OO0OOOos5000 SAOOOOOOO
04Y0000000000sSA00O0DDOOOOO
gooboobooobbooboosbbOobonobgon
goooooooboooooooboooogoosbon
gboooooobobooobooooooooood
000o0o0ob0oooboo0ob0obbOn0Fig. 100
Rastrigih 000000000 0OOOO 0500000

gogboobobbbooobobobbbooboo
gogbooboboooboobobbobooooooogao
O0D0O00ODORastrigm 00000000 10000
00000000000 0D0O00000DOFig. 1000
gopboosb0b00oooboboooboobooobooboon
gilioboooboobobooooooboooboooo
OO00OO0ORastrigm OO00000D0 00000 O Fig.
1000000000000000o0o00o000000
gbobbdoobooobooobbbboooooboon
gbooooooooboboooboboobobabog
ubobooobOobooooboooooobooobobooo
gboooooooboooooooooooooooo
gbobooogobboboboooobob osgognbg
doobooooooooobooooobooboog

Neighborhood range

0 150000 200000 25
Anneal ing steps

L i

Energy

ooooo 0000 150000 200000 250000
Anneal ing steps

Fig. 1 History of Energy and Range(Rastrigin)
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m' =m x g(p)

g(p) = Ho(p'), ifp>p1 )
g(p) = 0.5, if p < p2
g(p) = 1.0, otherwise

Ho = H() X Hl,

(0o0O0UQg Hoe=20)

Hy = 2.0, if p' > p1 (2)

Hy, = 0.5, if p’ < p2

Hi =10, otherwise
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Table 1 Parameters

Function Rastirigin | Griewank | Rosenbrock
Max.(Initial) temperature 10 20 1.0
Min.(Final) temperature 0.01 0.001 0.001
Markov Length 10000 30000 300
Cooling rate 0.8 0.726 0.81
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Fig. 2 Experimental results
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