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Research on Track Clustering of Time Window Segmentation Algorithm
Based on Track Point Characteristics

WANG Lili, PENG Bo™
(Tianjin Key Laboratory of ATC. Operation Planning and Safety Technology, Tianjin 300300, China)

Abstract: Aimed at the problem that the existing track clustering algorithm does not take into account the
influence of aircraft heading change and altitude drop on the clustering results, at the same time, the clus-
tering process lacks time information, and in addition, outlier data exist in the two radar data, and the ex-
istence of outliers will affect the final clustering result, leading to inaccurate clustering results, this paper
proposes a time window segmentation algorithm based on feature point track. The algorithm is to take the
aircraft heading change approach value and height decreased value as the influence factors of determining
cluster size, the paper segments the number of aircraft entering the track point time window segmentation.
The simulation analysis of real approach two radar data shows that when the influence factor is 0. 4, the
curvature of track is minimum, and the clustering effect is the best, then the hierarchical clustering algo-
rithm is used to cluster the tracks corresponding to different values, and the final clustering results are ob-
tained, providing technical guidance for the controllers scene command.
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Tab.1 Data coordinates of two radars obtained

B /() ZME/() EE/m EE/ i /()
(km+h™")

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 32.1293 426 247 175. 00
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Tab.2 The longitude and latitude coordinates are converted

into plane coordinates km
1 2
1 5.545 3e+04 3.565 2e+06
2 5.545 3e+04 3.565 2e+06
3 5.533 2e+04 3.564 5e+06
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Fig. 1 Outliers correspond to LOF values
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Fig. 2 Hierarchical clustering is used to obtain the

classification of the LOF values
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Fig. 3 Relationship between influence factor and

track curvature value
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Fig. 4 The segmentation time window gets the number

of tracks when ¢=0. 4
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Fig.5 Clustering effect comparison
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Fig. 6 Mark areas that are prone to deviation from

entry procedures
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