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Development of Pareto Artificial Life Optimization Algorithm
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Abstract

This paper proposes a Pareto artificial life algorithm for solving multi-objective optimization problems.
The artificial life algorithm for optimization problem with a single objective function is improved to handle
Pareto optimization problem through incorporating the new method to estimate the fitness value for a solution
and the Pareto list to memorize and to improve the Pareto optimal set. The proposed algorithm was applied to
the optimum design of a journal bearing which has two objective functions. The Pareto front and the optimal
solution set for the application were presented to give the possible solutions to a decision maker or a designer.
Furthermore, the relation between linearly combined single-objective optimization problem and Pareto

optimization problem has been studied.
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Fig. 5 Geometry of a hydrodynamic journal bearing

Table 1 Input parameters for optimum design

Minimum radial clearance Cirin= 40 um
Maximum radial clearance Cenax= 300 pm
Minimum length to diameter ratio Amin =0.2

Maximum length to diameter ratio | A= 0.6

Lubricant viscosity 4= 0.001 Pa-s
Allowable minimum film thickness | A,= 10 um

Allowable maximum film pressure | p,= 10 MPa
Allowable film temperature rise AT,=70°K

Density of lubricant p= 860 kg/m’
Specific heat of lubricant C,=4.19x103 J/kg-°K
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