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Data Reconstruction in WSNs via Matrix Completion with Structural Noise

Chen Zhengyu', Chen Lei**, Hu Guobing', Dai Hua’

(1. School of Electronic and Information Engineering, Jinling Institute of Technology, Nanjing, 211169, China;2. Jiangsu High
Technology Research Key Laboratory for Wireless Sensor Networks, Nanjing, 210003, China; 3. College of Computer Science &.
Technology, Nanjing University of Posts & Telecommunications, Nanjing, 210003, China)

Abstract: Many scientific work needs to analyze the environmental data which are usually collected by
wireless sensor networks(WSNs)deployed in research areas. The integrity and accuracy of the collected
data determine the reliability of the research results. However, data loss and error usually occur during
the process of data collection, which affect the availability of collected data. Therefore, it is necessary to
reconstruct the environmental data from the incomplete and erroneous sensory data. Based on the low-
rank feature of the environmental data, an efficient data reconstruction approach via matrix completion
with structural noise (DRMCSN) is proposed by formulating data reconstruction problem as a L2,1-norm
regularized matrix completion model. Finally, experimental results on a real dataset demonstrate that the

proposed approach can not only effectively reconstruct the environmental data, but also recognize the sen-
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sor nodes that collect erroneous data.

Key words: wireless sensor networks; data collection; matrix completion; data reconstruction
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