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A Solution to Multi-Objective Optimization Problem
with Improved Cross Entropy Optimization
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Abstract: Due to the traditional cross entropy algorithm is unable to solve multi-objective
optimization problem, an improved multi-objective cross entropy optimization ( MOCEO )
algorithm is proposed based on the single target cross entropy optimization algorithm. The
individual selection mechanism is adopted to retain the elite individuals in the evolution process,
and the distribution information is extracted via the elite retention strategy to constantly correct
the parameters of the normal distribution probability model of the algorithm. Then the evolution
direction in the traditional normal distribution population is introduced. During the sampling
process, the new individuals are guided to the spatial distribution of the solution so that the
population evolves towards the improvement of performance. To avoid the algorithm falling into

local optimum, the adjustment coefficient is defined in the process of the traditional parameter
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smoothing operation. Adjusting the parameters of the normal distribution probability model,
premature convergence of the algorithm is effectively avoided. This paper implements the
MOCEO and compares it in terms of the hyper volume, the inverted generational distance
performance indications and the evolutionary speed with the NSGA-II, SPEA2, MOEAD, PAES
algorithms using the ZDT and DTLZ test functions. The results indicate that MOCEQO is superior
to the other algorithms with fast convergence, strong searching ability and high robustness. An
optimization for parameters of horizontal stability control system of a high-speed train suspension
system verifies the effect of MOCEQO. Compared with the NSGA-II algorithm, the lateral
stability index of the train body is increased by 4. 16 % and the peak value of lateral acceleration is
reduced by 10. 34% by adjusting the MOCEOQO optimization parameters of the control system. The

lateral vibration acceleration of the vehicle body is improved in the frequency range of 1-2 Hz, to

which human body is sensitive, and the train achieves better lateral stability.

Keywords: multi-objective optimization; evolutionary algorithm; cross entropy optimization

algorithm; lateral stability
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