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摘要 该文利用系统的激励和受迫响应数据，基于状态空间和小波变换理论，提出了一种识别时变系统参数的新方法。该方法首先将线

性时变系统的二阶振动微分方程转换为一阶状态方程，然后对系统的激励和响应信号进行小波尺度函数空间投影，利用小波尺度函数的

正交性，把一阶状态空间方程解耦为线性代数方程组。其次求解方程组，识别出不同时刻的等效系统转移矩阵。最后通过特征值分解得

到时变系统的模态参数，再将转移矩阵与实际物理模型下的质量矩阵、刚度矩阵和阻尼矩阵作对比，识别出系统的时变刚度和时变阻

尼。以二自由度弹 簧-质量-阻尼模型为仿真算例，对突变、线性变化和周期变化三种情况下的时变参数进行了识别，算例结果验证了

该方法的正确性和有效性。
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Abstract： A new parameter identification algorithm based on the state-space and wavelet transform is presented 

in this paper, which uses the system excitation and the response data. For an arbitrarily linear time-varying 

structure, the second-order vibration differential equations can be rewritten as first-order vibration differential 

equations using the state-space method. Both excitation and response signals are projected by the Daubechies 

wavelet scaling functions, and then the state-space equations of the time-varying dynamic system are transformed 

into simple linear equations using the orthogonality of the scaling functions. The time-varying equivalent state-

space system matrices of the structures at each moment are then identified directly by solving the linear equations. 

The modal parameters are extracted via eigenvalue decomposition of the state-space system matrices and the 

time-varying stiffness and damping matrices can be determined by comparing the identified equivalent system 

matrices with the physical system matrices. A 2 degrees-of-freedom spring-mass-damping model with three kinds of 

time-varying cases (abruptly, smoothly and periodically) is investigated. Numerical results show that the proposed 

method is accurate and effective to identify the time-varying parameters. 
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