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Resear ch on Optimization of Design Domain based on
Decision Tree and its Application to Vehicle Optimization
Design
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Abstract:Design of Vehicle weight reduction has alot of features such as: large amounts of design variables,
complex system structure and nonlinear response. The traditional optimalalgorithms used in optimal design
easily lead to huge calculation, poor efficiency and even no access to get an optimal solution. To solve these
problems, this paper proposes a method based on decision tree to optimize design domain. By this method,
the original design domain is classified to facilitate the designers. It not only reduces the ranges of the initial
design points in the optimal algorithm but also improves the design efficiency of the optimal algorithm.
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Figurel. Flowchart of design domain based on decision trees
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Figure 2. Decision tree of B pillar acceleration
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Figure3. Decision tree of crash distance
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Tablel. Original design domain

=1, RiEREE

x1 x2 x3 x4 x5 X6 X7 x8

Lower 15 15 2.0 19 2.0 18 18 12

Bound

Upper 2.3 2.3 3.0 2.9 31 2.7 2.7 18

Bound

Table2. Reduced design domain
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Table3. Results of B pillar acceleration data classification
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Tableb. Therange of design variablein reduced design domain
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PRAG T2 ] OoDD RDD
RO R1 R2
x1 [1.50,2.30] [2.10,2.30] [2.10,2.30]
x2 [1.50,2.30] [1.70,1.90] [2.10,2.30]
x3 [2.00,3.00] [2.00,2.25] [2.00,2.25]
B AR x4 [1.90,2.90] [2.15,2.40] [2.15,2.40]
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Figured. Optimization design status based on original design domain
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