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The Importance of the Temperature Range in the Temperature
Parallel Simulated Annealing Applied to the Traveling Salesman
Problem

Mitsunori MIKI© Tomoyuki HIROYASU™" and Koumei KupoTA™™
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The temperature parallel simulated annealing (TPSA) has been applied to the traveling salesman problem
(TSP), but the effect of the temperature range used in TPSA is not clear. The most important criticism of TPSA is
that the higher temperatures used in TPSA are no longer useful at the latter stage of its annealing process at least.
From this point of view, the effect of the temperature range used in TPSA is investigated in this paper. The effect
of the temperature in SA is examined through experiments for various constant temperatures. The results revealed
that there is an important temperature value in SA, and the performance of the TPSA depends on whether such
important temperature is included between the highest and lowest temperatures used in the TPSA. The important
temperature is not known in advance for a particular problem, but it exists always between the highest and the
lowest temperatures determined by the conventional method. This result shows another aspect of the effectiveness
of TPSA. tract
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Table 1. Comparison of TPSA with other methods (E - 4).

Problem TPSA Short SA Long SA
Best | Ave. | Worst | Best | Ave. | Worst | Best | Ave. | Worst
pr 76 0 2 22 0 40 96 0 1 11
kroA 100 0 0 0 52 108 0 15 40
lin 105 0 0 0 43 135 0 0 0
ch 150 0 ) 27 4 60 127 4 30 53
tsp 225 0 7 21 42 158 360 6 15 28
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Fig. 3. TPSA fixed minimum temperature.
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Table 2. Comparison of three Algorithms (E - 4).
Number | Algorithm(1) | Algorithm(2) Algorithm(3)
of Temp.
Annealings 200 | 252 | 317 | 399 | 502
10000 42 37 4 1 4 23 79
20000 26 21 0 0 0 22 32
50000 2 3 0 0 0 10 24
100000 0 0 0 17
200000 2 0 0 0 0 16
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Fig. 15. Algorithm(2).
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