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Temperature-Parallel Simulated Annealing Programming

with Adaptive Temperature Range

Yuki Matsui ,†1 Mitsunori Miki †2

and Tomoyuki Hiroyasu †3

Temperature-Parallel Simulated Annealing Programming (TPSAP) is an ef-
fective method that decides an appropriate temperature schedule. The tem-
perature range used in TPSAP is easy to be determined when the number of
parallel processes is large enough. But, the tuning of the temperature range is
necessary when the number of parallel processes is small, such as 8. We pro-
pose Temperature-Parallel Simulated Annealing Programming with Adaptive
Temperature Range (TPSAP/AT) that has a mechanism searching an effec-
tive temperature range. we compared TPSAP/AT with TPSAP in Santa Fe
trail and Simple Symbolic Regression problems which are benchmark problems.
From this result, TPSAP/AT shows higher performance than TPSAP with the
optimum temperature range.
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Table 1 Specific Temperature Range
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type Tmax Tmin

typeA 128.0 0.280
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(b) Simple Symbolic Regression
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typeB 104 10−4

typeC 0.552 0.452

typeD 1.207 0.207

typeE 10.024 0.024

• typeE ¯  �¡�����D�EèÒ�F�Gèé 101(= 10)
Ï�����²�³èÒ?H��&;'?�\ ;  "\�<����lù

Ü�Zlý� �¡�����D4E ÿ�ü�r������lÏ�p,qèé�Zlølìlý�\�v����èÜ-1èÒ ïlð ÕèÖ����,����� ý
Santa Fe trail

_�`��Vü
4.0
ý

Simple Symbolic Regression
_�`��Vü

0.5
ó�nG÷Vé��
?èÖ 6) ù

:�?lý�\ ; ù�\�<����èÒ����lÛ
8
��U�V�:èé�l�W&;'?�olÏlý�F�Cló� �¡�����D�E ÿ�ÜlÖ�ù

Santa Fe trail
_G`GZVêyR

Simple Symbolic Regression
_G`Ìé
ZOøOìOýX%AYAZÌé
� ;Xý

30[ Ð�;�?�\Vé 9&�L÷�? ð�� yVÒ x
3
é �GÕ ùûÜ
ZGý7x

3
ü
ý&]�^Vé
����²�³GÏVç�_GÞ ý&`�^

é ð�� yèÒ��lÕ ù

0.0

0.2

0.4

0.6

0.8

1.0

P
o
s
s
ib

ili
ty

 o
f 
s
u
c
c
e
s
s

typeA typeB typeC typeD typeE

Type of specific temperature range

Santa Fe trail Simple Symbolic Regression

h
3 JLK lNMPORQaSPb3lNced

Fig. 3 Search of Specific Temperature Range
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Table 2 Temperature parameter

(a) Santa Fe trail

name Tmax Tmin

TPSAP/AT 128.0 0.280

TPSAP1 128.0 0.280

TPSAP2 10.024 0.024

(b) Simple Symbolic Regression

name Tmax Tmin

TPSAP/AT 1579.0 0.008

TPSAP1 1579.0 0.008

TPSAP2 0.552 0.452
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Fig. 6 Transition history of the best solution(Simple Symbolic Regression)
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