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A Dynamic Method of Quality Control for Real-Time Temperature

Measurements Based on k-means Clustering Algorithm

ZHOU Xiaotian' CHU Xi* YAO Zhiping®
1 Shandong Provincial Meteorological Information Centre, Jinan 250031
2 Shandong Provincial Meteorological Service Centre, Jinan 250031

3 Jilin Provincial Meteorological Observatory, Changchun 130062

Abstract: Aiming at some current problems of quality control in real-time temperature measurements, a
dynamic method based on k-means clustering algorithm is proposed. The algorithm first divides the tem-
perature sample points in the region into a number of clusters according to their similar temperatures by
k-means, and then for each sample point in the clusters the algorithm checks its outlier ratio and outlier
speed in order to determine the final quality of the point. Compared with conventional temperature quality
control methods, the algorithm uses an idea of the comparison of the single-point temperature with the o-
verall temperature, and it does not need to pre-set the reference temperature value, thus it is a more real-
time and scientific temperature quality control method. Also, the complexity of the algorithm is low, and
it is proper for the calculation of large temperature input data sets.
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Fig. 1 Flow chart of k-means algorithm
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Fig.2 Flow chart of quality control method for temperature measurement
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Fig. 3 Distributions of temperature clusters at (a) 00:00 BT and (b) 01.:00 BT 28 July 2011
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Table 2  Statistics of temperature clusters

at 01:00 BT 28 July 2011
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