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Abstract: Taking automobile tailpipe noise and exhaust back pressure as targets, and muffler structure pa-
rameters as variables, the multi-objective optimization was carried out with a high-precision proxy model.
Test samples were collected by the optimal Latin hypercube method. Kriging proxy model and non-inferior
ranking genetic algorithm with elite retention strategy (NSGA- 1] ) were adopted after comparing the accu-
racy of different proxy models. The Pareto frontier of the optimal solution set was obtained by multi-ob-
jective optimization. A multi-objective optimization solution was selected near the back pressure less than

20 kPa, and the optimized muffler was verified by simulation and experiment. Under all working condi-
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tions, the tailpipe noise error was within 2%, the rated speed exhaust back pressure error was 0.86% ,
and the optimized tailpipe noise and exhaust back pressure were within the target limits, indicating that the
proxy model is credible, and the optimization method is feasible.
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