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The distributed dynamic loads acted on the structure are generally difficult to be directly measured. 
So it is necessary to develop some inverse methods for the spatial distribution identification of the  
dynamic load through the structural responses. In this paper, both distributed functions and time 
history of the loads are simultaneously estimated based on the knowledge of structure responses at 
only few measured pointed. This procedure assumed that the spatial and time functions of the load 
are separate. The spatial distribution of the loads can be distributed using a series of known based 
functions, such as orthogonal polynomial. The time history of the Green’s responses of these based 
functions can be easily obtained using FEM method. The structure response for the load with spatial 
based function and arbitrary time function can be expressed as a form of convolution integral. The 
continuous convolution is then temporally discretized. With the linearity and time-invariant 
suppositions, the total response can be treated as a linear superposition of the response of each 
based function. So the identification of distributed dynamic loads can be translated to the 
identification of the multi-source loads, and the time history of each load is similar. With measured 
responses containing noise, the improved regularization operator is adopted to overcome the ill-
posedness of load identification and to obtain the stable and approximate solutions of certain 
inverse problems. Numerical examples demonstrate the efficiency and accuracy of the proposed 
method. 
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