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Track Clustering Based on LOFC Time Window
Segmentation Algorithm

WANG Lili, PENG Bo
(Tianjin Key Laboratory of ATC Operation Planning and Safety Technology,
Civil Aviation University of China, Tianjin, 300300, China)

Abstract: In track clustering research, traditional clustering algorithms use 3D information without con-
sidering time. They neglect the impact of aircraft speed and heading change on track clustering results.
Furthermore, the outlier data caused by the airborne and ground equipment of secondary radar and sig-
nal masking are difficult to identify and eliminate, resulting in unsatisfactory clustering results. There-
fore, this paper proposes a LOFC (LOF outlier detection and clustering-based method) algorithm,
which involves time window segmentation and applies the average speed and heading change of arrival
aircraft as the factors for determining the cluster size of the arrival tracks. The concepts of outlier detec-
tion and outlier eliminating rate are also introduced to recognize and clean outliers. The simulation re-
sults based on arrival radar data show that the proposed algorithm can effectively identify and remove
outliers, and when the influence factor is 0. 7, the curvature of the track reaches the minimum and the
resulting center track becomes the most smooth. The algorithm is proved to be feasible and optimal for
track clustering and outlier recognition and elimination.
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Tab.1 Data collected from secondary radar
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11:40:26 112.289 0 32.1376 274 279 169. 00

11:40:30 112.289 0 32.1376 274 226 183. 00

11:40:34 112.287 0 32.129 3 426 247 175. 00
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Tab.2 Converte coordinates of longitude and latitude into
plane coordinates km
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1 173.937 50 244,250 00
2 173.562 50 243.625 00
4 173.250 00 243.000 00
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Fig. 1 Outlier recognition and annotation
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Fig. 4 Track number obtained by segmentation of time

window with influence factor
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(c) Central track obtained by K-means algorithm
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(d) Central track obtained by K-means algorithm and}
outliers eliminated by LOF algorithm
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Fig.5 Comparison of clustering results
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