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摘要 由于大型结构环境复杂，噪声和温度效应明显，该文提出基于小波包和概率主成份分析的损伤识别方法，该方法充分利用了小波

包作为损伤指标灵敏度高的特性，又用概率主成份分析(PPCA)的方法首先去除环境噪声和温度的影响，然后重构数据进行损伤工况的

识别，用PPCA提供的概率模型判断损伤的上下界，使得损伤识别更易进行。通过对滨州黄河公路斜拉桥的仿真分析，识别出不同温度

下设定损伤，证明该方法的可行性。
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Abstract： In structural health monitoring (SHM), the environmental effects such as the ambient noise and the 

variation in temperature will impede the accuracy of damage identification. So it is important to remove theses 

effects to decrease the uncertainty in damage detection results. In this paper, a new method based on wavelet 

packet energy transform and Probabilistic Principal Component Analysis (PPCA) is proposed to detect the damage 

based on the data under different temperatures and noise levels. The vibration data of the structure are 

decomposed into the wavelet packet components, and then the wavelet packet energy is calculated, which is an 

indicator of the structural damage for the wavelet packet energy is a damage-sensitive parameter. The PPCA is 

pursued to the wavelet packet energy index for dimensionality reduction and environmental effects elimination. The 

numeral example of Binzhou Yellow River Bridge is employed to illustrate the applicability of the method proposed in 

this paper. 
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