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A Study on the Precision Temperature Measurement
System By Using the Kalman Filter
I1T Hwan, Park

Dept, of Marine Engineering, Graduate School,
Korea Maritime University

Abstract

Nowadays, the accuracy of various measuring instruments has
been improved by the development of the precision machinery in-
dustry.

Neverthless, it is true that measurement errors are inevi-
table due to environment factors and faults of measurement system.

In this paper, the author proposes a method to approve the
accuracy of the temperature measurement system by using the well-
known Kalman Filter. The temperature measurement system is
derived to two kinds of models, that is, the Simplified Kalman
Filter {SKF) model and the Augumented Kalman Filter (AKF) model.

The computer simulation using artificially generated noisy
data shows the following results.

1. It was proved that the filtered estimate with Kalman Filter
was more accurate than the raw measurement.
2. 1In the comparision of two artificial data generated by the

SKF and the AKF model, it is known that the temperature
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measurement system should be appropriately modeled according

to the extent of correlation of state noise {u(k)} .
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Nomenclature

State transition matrix

System matrix

Measurement matrix

State vector of the system between time k and time
k+1

Measurement, scalar

State noise, Scalar

Measurement noise, scalar
Temperature

Temperature rate

Change in temperature rate

State noise, scalar

State noise covariance

Measurement noise covariance
Whitening filter

Correlation coefficient

Auto correlation function

Filtered estimate of X(k)
Estimation error covariance matrix
Filter gain matrix

Estimation erro¥
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Fig.2 Model of a temperature measurement system
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