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v, =sin(4x,)cos(4x, —1)* = 2sin[(x, —0.2)*]+3  (2)
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Comprehensive Experimental Design of Complex Multi-response
Parameters Based on Numerical Simulation

HUANG Honggqi'’, HU Hongyang®
( 1.School of Management, Henan Institute of Technology, Xinxiang 453003, China;

2.AVIC Xinxiang Aviation Industry (Group) Co., Ltd, Xinxiang 453003, China;

3.Xinxiang City Digital Factory Planning Engineering Technology Research Center, Xinxiang 453003, China )

Abstract: Because of the complexity of the internal mechanism of enterprise parameter experimental data,
it is difficult to truly present, and the standards used to evaluate the modeling effect in teaching are difficult
to establish and visualize. In order to improve students' ability to solve complex practical problems by using
knowledge comprehensively, a complex multi—response parameter integrated experiment design method based
on numerical simulation was proposed. Teachers use numerical simulation methods to simulate complex multi—
response parameter optimization problems and obtain experimental data with optimization evaluation ability.
Students use principal component analysis, neural network, response surface method and other optimization
methods to design the optimal parameters. Using the theoretical optimal parameters of teachers' experimental
design as evaluation criteria, the students' optimization scheme is evaluated and analyzed, and the complex
mechanism relationship and the optimal combination point can be directly observed. Through the study of
comprehensive experiments, students can intuitively compare and analyze the advantages and disadvantages
of the optimization effects of various methods, so as to improve the thinking ability of exploration, analysis and
problem solving, which is conducive to the cultivation of comprehensive ability.

Key words: numerical simulation; experimental teaching; parameter optimization; complex multi—response
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