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摘要  镇动信号的趋势预测是设备状态监测与故障诊断中的一个重要内容。随着运行设备的非线性、非平稳特点
越来越明显，传统的数学建摸预报方法已不能满足设备的复杂化和现代化要求。提出了一种基于经验模式分解EMD
（Empirical Mode Decomposition）和最小二乘支持向量机LS-SVM（Least Square Support Vector Machine）的
新模型。首先，运用 EMD 将趋势时间序列自适应地分解成一系列不同尺度的本征模式分量IMF（intrinsic mode 
function）；其次，对每个本征模式分量，采用合适的核函数和超参数构造不同的LS-SVM 进行预测；最后对各分
量的预测值进行拟合得到最终的预测值。仿真实验表明，此方法与单一的LS-SVM预测法相比，具有较高的精度和
较强的推广能力。 
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Trend prediction of non-stationary vibration signals based on Empirical 
Mode Decomposition and Least Square Support Vector Machine
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  Abstract
  The trend forecasting of vibration signals is an important content of condition monitoring and fault diagnosis.The old 
method of identification of machinery system is not practicable because the non-linear and non-stationary character is 
becoming more and more prominent.A prediction modelling method based on Empirical Mode Decomposition（EMD） 
and Least Square Support Vector Machine（LS-SVM） is proposed.Firstly，the trend time series is adaptively 
decomposed into a series of stationary Intrinsic Mode Functions（IMF） in different scale space using EMD.Then the 
right parameter and kernel functions are chosen to build different LS-SVM respectively to each and every IMF.Finally，
these forecasting results of each IMF are combined to obtain final forecasting result.The simulation results show that the 
hybrid method has faster speed，higher precision and greater generalization ability than that of the single LS-SVM method.
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