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Adaptive typical trajectory generation based on geometric algebra
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Abstract: By analyzing the performance of density—based spatial clustering of applications with noise (DBSCAN) and fuzzy
C—means (FCM) clustering, a fast adaptive typical trajectory generation method based on geometric algebra is
proposed. Firstly, the K—means clustering algorithm is used to normalize the flight operation time. Then, lever-
aging the superior capabilities of geometric algebra in spatiotemporal representation and computation, geometric
algebraic descriptions are formulated for trajectory turn determination, DBSCAN clustering and FCM clustering.
Finally, in the geometric algebraic space, DBSCAN clustering and FCM clustering are carried out adaptively to
form typical trajectories of turn motion state and straight motion state respectively. Experimental results show
that the adaptive typical trajectories achieve over 30% faster generation speed compared to conventional Eu-
clidean space methods.
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Tab.2 Experiment results of DBSCAN and CGA-DBSCAN

GRZS ZH (g, Ruin) SR RECH  ~FYJEATHIT]s
DBSCAN (0.09,8) 0.343 7 10.02
(0.09,10) 0.515 6 10.23
(0.09,12) 0.510 7 10.28
CGA-DBSCAN (0.09,8) 0.343 7 7.86
(0.09,10) 05156 7.68
(0.09,12) 0.510 7 7.64
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parameters
(ER7S ZH(0,r) REARHH  OFEtrEtas
FCM (40,1.9) 0.765 3 106.2
(40,2.0) 0.781 9 103.9
(40,2.1) 0.803 2 922
CGA-FCM (40,1.9) 0.766 1 424
(40,2.0) 0.773 5 40.2
(40,2.1) 0.800 4 38.8
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Fig.7 Stereoscopic spatiotemporal display of typical flight trajectories
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