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Energy Function Based Evaluation Method of the Generalization
Ability of Interpolated-based Surrogate Model
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(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The characteristics of interpolated-based surrogate model were analyzed. The oscillation characteristics of

interpolated-based surrogate model, an important factor that affect the generalization capacity was put forward. Analysis shows

that: when the oscillation of surrogate model is violent, its generalization ability is weak. An evaluation method based on energy

function was put forward to evaluate the generalization ability of surrogate model. By calculating the surrogate model’ s first and

second derivatives, Energy Function Method (EFM) can obtain the oscillation characteristics of surrogate model. The higher the

Energy Function, the more serious the oscillation of surrogate model. Thus its generalization ability is worse. Test functions were made,

and the results show that the Energy Function Method is efficient in evaluating the generalization ability of the surrogate model.
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Fig.1 Runge phenomenon of interpolated problem
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surrogate models
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Tab.2 The error evaluates functions and the energy functions of one-dimensional surrogate models
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Fig.3  Function test results of two-dimensional surrogate models
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Tab.3  The error evaluates functions and the energy functions of two-dimensional surrogate models
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