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Abstract

In this paper, we propose a method to improve Genetic Algorithm using
Boltzmann selection which Michael has suggested. But Michael uses
temperature schedule(the initial temperature, the cooling rate), which
can be applicable only to the limited range of problems. We propose
a new method to find the critical temperature and the cooling rate as
parameters of the temperature schedule. The critical temperature can be
derived from the distribution of each individual's fitness. Through the
application of the island model where each island has differing cooling
rate, it is proved that it is unnecessary to find the optimal cooling rate.
The simulation on the TSP’s with various city sizes proves the proposed
critical temperature correct.
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fig. I. The flowchart of the proposed GA algorithm
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fig.2. The fitness graph versus temperature for 1000 city TSP
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Table 1. the mean values of f max f min  With various city sizes

=
A fmaxglng fmm‘qs%ﬁ‘ fmaxufmin
z o HFE
10 -3.17718 -6.09914 2.92196
50 -23.01106 -30.77153 7.76047
100 -47.12069 -57.45719 10.3365
200 -96.13731 -110.47499. 14.33768
1000 -502.2578 -534.57958 3232178
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Table 2. compare the proposed temperature schedule with other various

schedules
X8 & | Cooling z7] %
10 1
1 & rate 100
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fig 3. Example of 10, 50, 100, 200 cities

5. Conclusion
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