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Multibeam echosounder data, collected to investigate seabed features and topography, are usually subject to
outliers resulting from the ship’s irregular movements and insufficient correction for pressure calibration to the
positions of beams. We introduce a statistical method which adjusts the outliers using the ARMA (Auto-
regressive Moving Average) technique. Our method was applied to a set of real data acquired in the East Sea.
In our approach, autocorrelation of the data is modeled by an AR (1) model. If an observation is substantially
different from that obtained from the estimated AR (1) model, it is declared as an outlier and adjusted using
the estimated AR (1) model. This procedure is repeated until no outlier is found. The result of processing shows

that outliers that are far greater than signals in amplitude were successfully removed.
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Fig. 1. Surface plot of amplitude: (a) observed data, (b) adjusted for
outliers along time direction, and (c) adjusted first for outliers along
time direction and then for beam direction.
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Fig. 2. Time series plots of (a) original data and (b) outlier adjusted
data for beam 64.
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Fig. 3. Mean adjusted cross-sectional data at time 6 (a) before and
(b) after outlier adjustment.
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Fig. 4. Amplitude variation along beam positions. The surrounding
band represents 95% confidence bounds.
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