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UUYV sensor data outlier detection on the basis of wavelet HMM
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(1. Representative Department for Forming Complete Sets of Naval Ships in the Area of Shenyang, Shenyang 110031, China; 2. Col-
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Abstract : A method for outlier detection based on wavelet HMM (hidden Markov model) is proposed in this paper
in order to deal with the inaccurate original data collected from sensors during UUV forecast tracing. The improved
recursive wavelet transform (IRWT) is used to reconstruct the original data and locally amplify the wavelet coeffi-
cients of the outliers. The update of wavelet coefficients are based on the data at the historical moment, thus, data
may be processed in real time by utilizing the difference between normal data and outliers. The judgment function on
the distribution of abnormal values is defined by HMM. In addition, on the basis of this, the outliers with features
obviously different from the normal data are detected. The quasi—outliers are redetected by using a lazy algorithm for
improving the accuracy of the detection results. The data from the lake experiment verify that the method may effec-
tively detect the data outliers in UUV forecast tracing.

Keywords: underwater unmanned vehicle ; forecast tracing; wavelet transform; hidden Markov model; outlier de-
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2014 International Conference on Wisdom City and Advances
in City Infrastructure Engineering ( WCCIE 2014)

2014 International Conference on Wisdom City and Advances in City Infrastructure Engineering ( WCCIE 2014) will

be held in Zhangjiajie on January 10-11,2014.

The idea of WCCIE 2014 is for the scientists, scholars, engineers and students from the universities all around the

world and the industry to present ongoing research activities, and hence to foster research relations between the universities

and the industry. This conference provides opportunities for the delegates to exchange and share their experiences, present

research results, explore collaborations and to spark new ideas, with the aim of developing new projects and exploiting new

technology in this field.
Topics including but not limited to:
1) Intelligent computing and applications
2) Wisdom city
3) City infrastructure engineering
4) Urban intelligent building and green building
5) City intelligence transportation and logistics

6) Automation of city construction

All full paper submissions will be peer reviewed and evaluated based on originality, technical and/or research con-

tent/depth, correctness, relevance to conference, contributions, and readability.

All the accepted papers will be published by CPS and arranged EI index and Selected excellent papers of the proc-

ceedings (about 20% ) will be published in the EI Source and SCI Source Journals,which are listed as follows:
1) Automation in Construction ( ISSN: 0926-5805, Impact factor 1.702 )
2) Applied Clay Science (ISSN: 0169-1317,Impact factor:3.060)

3) Journal of Software( ISSN:1796-217X)
4) Journal of Networks(ISSN;1796-2056)
5) Journal of Computers(ISSN:1796-203X)

6) Environmental Engineering Research (ISSN:1226-1025)

Send the paper(s) to weeie2014 @ 163.com



