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Abstract: A high-dimensional global parameter optimization method was proposed for engineering
boom systems to address unstable parametric geometry, the trade-off between simulation accuracy and effi-
ciency, and accuracy loss in high-dimensional surrogate modeling. Adaptive parametric geometry modeling
expanded the design space; system-level response reconstruction improved finite element efficiency while
retaining accuracy; and the surrogate information transfer-based optimization (SITFO) algorithm inte-
grated radial basis function(RBF) and Kriging models. For a 59 m concrete pump truck boom system, the
optimized design reduces mass by 18.46% and maximum deformation by 10.6% ., demonstrating the
method’s applicability to high-dimensional mechanical-system optimization.
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Fig.1 Common structures of multi-section boom systems in engineering
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Fig.2 Approaches and drawbacks of implicit parametric modeling

JUIT- 45 5% F B AT FRTA s MBS B S S HFAE AR R
EMBrep IR RIS | Andrew i BLE '

o

|DJUFTRAEBIEIRAE  2) IR BB 4

AT 24 s IR RRAE AT 1T 380

Delaunay = i K} 3 537 7 40 17 4

Rteration: 50

T R BB L B S

3 BENSHAEEAERE

Fig.3 Process of adaptive parametric modeling method
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Fig.4 Effect of adaptive parametric geometry modeling

under the same conditions
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Fig.5 Principle and process of system-level response reconstruction method
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Fig.11 Operating condition sweep analysis based on

deformation and stress
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