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摘  要：受不利因素影响，传感器网络中的数据不可避免地存在缺失，阻碍上层应用对数据

的分析与处理.使用能够自主提取和学习有效特征结构的卷积神经网络对缺失数据问题进行

研究，提出一种基于卷积神经网络的缺失数据填充方法.首先，分别针对时间序列数据的时

间相关性和传感器节点间的空间相关性，使用卷积神经网络填充模型对缺失数据进行单维度

相关性的填充.然后，根据时间维度和空间维度的填充结果，考虑时空相关性对缺失数据进

行填充.最后，在真实数据集上进行实验验证，实验结果表明考虑时空多维度相关性的填充

结果优于只考虑单维度相关性的填充结果，并与 BP 模型进行对比，验证了卷积神经网络填

充模型的有效性. 
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Abstract：In the sensor network, the missing data is inevitable due to many of interference factors, 

which hinders data analysis and processing.In this research, by using the convolution neural 

network(CNN) which can extract and learn effective features data independently, a missing data 

imputation approach based on convolution neural network was proposed. Firstly, for the 

temporal correlation of time series and the spatial correlation between sensor nodes, the CNN 

imputation model was used to estimate the missing data with single dimensional correlation. 

Then, based on the imputation results of temporal dimension and spatial dimension, the missing 

data were imputed by considering the multidimensional correlation. Finally, experimental 

verification is performed on the real data set. Experiment results show that the imputation result 

considering the temporal and spatial multidimensional correlation is better than the imputation 

result considering the single dimensional correlation. And compared with the BP model, the 

validity of the convolution neural network imputation model is verified. 
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