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ARMA-based data prediction method and its application to teleoperation systems
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Abstract: This paper presents a data prediction method and its application to haptic-based teleoperation systems. In general, time
delays inevitably occur during data transmission in a network environment, which degrades the overall performance of hap-
tic-based teleoperation systems. To address this situation, this paper proposes an autoregressive moving average (ARMA) mod-
el-based data prediction algorithm for estimating model parameters and predicting future data recursively in real time. The pro-
posed method was applied to haptic data captured every 5 ms while bilateral haptic interaction was carried out by two users
with an object in a virtual space. The results showed that the prediction performance of the proposed method had an error of
less than 1 ms when predicting position-level data 100 ms ahead.
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Figure 1: Experiment setup
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Figure 2: Test data captured from the experiment environ-

ment during haptic interaction

Figure 3: Fitting and prediction regions for polynomial re-
gression for a given data set
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Table 1: Comparison of the proposed method with cubic
polynomial regression in prediction performance

Model types Data set |Average of RMS errors [cm]
T, 0.0697
ARMA(10,2)
x, 0.0990
3 order T, 0.4348
polynomial z, 0.4370
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