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Trajectory outlier detection based on DBSCAN clustering algorithm
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Abstract: Existing traditional trajectory outlier detection algorithms always focus on spatial outliers and
ignore temporal outliers, and the accuracy is relatively low. To solve these problems, a simple and effective
approach based on enhanced clustering algorithm was proposed to detect spatio-temporal trajectory outliers.
Firstly, each original trajectory was simplified into a set of sequential line segments with the velocity-based
minimum description length (VMDL) partition principle. Secondly, the distance formula between line
segments was improved to enhance the clustering performance. Using DBSCAN algorithm, the line
segments were classified into different groups which could represent local normal behaviors. Thirdly,
outliers were detected using two-level detection algorithm which first detected spatial outliers and then
detected temporal outliers. Experimental results on multiple trajectory data sets demonstrate that the

proposed algorithm could successfully detect three kinds of spatio-temporal outliers, position, angle and
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velocity. Compared with other methods, the precision and accuracy make great improvement.
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Fig.1 Flow chart of the proposed method
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Fig.2 Results of partition algorithms about four objects on an
image, where the dotted lines is the original trajectories

and the solid ones are segmented trajectories
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Fig.7 Comparison of qualitative results with DS method (left)

and proposed method (right)

R1IXPEEERZEENEENLER
Tab.1 Comparison of quantitative assessment

between traditional and proposed methods

FN/FP of

Vid Traini Ab I EN/FP of
ideo rANNE o ronorma " proposed

sequence data samples DS™! method
UCSD 13 787 2803 454 4377400 126/18
AVSS 10 821 15203 4445 65/728 126/315
ICAIl 10 032 3125 2 866 175/41 150/55
ICAI2 10 032 3191 0 0/211 0/135

N T MR L AR AR PR RE X SO SR T 5 2R
JE B S B U A T 3 AR T DS R R I T 32 A T
— B % AVSS 21 ROC 4k, Al 8 frw, wf
DA B, 5 i % A% FPR<0.15 I, 3CH 5034 19 1E 7
TPR W]\ T 2 %5 SCHK 131 (9 DS J5 1% 5 24 fiE 8 &
FPR>0.2 i}, MRS AY R R AT HAR 2 . Hi b n]
UL A SR T AR AR, SO A TR RE T A T AR
Gk, I, SR B A .

1.01

N o o
e = 0

True positive rate

<
o

—— Proposed method
=+ 1)§ method

0

0 0.1 0.2 0.3 0.4
False positive rate

&l 8 ROC =5 [H] & 4t 1 fig 1b 4%

Fig.8 Comparison of system performance in ROC space
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