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Trajectory similarity measurement method based on area division
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Abstract: In the era of big data, the application of spatial-temporal trajectory data is increasing and these data contain a
large amount of information, and the similarity measurement of the trajectory plays a pivotal role as a key step in the
trajectory mining work. However, the traditional trajectory similarity measurement methods have the disadvantages of high
time complexity and inaccuracy caused by the determination based on the trajectory points. In order to solve these problems,
a Triangle Division (TD) trajectory similarity measurement method with the trajectory area metric as theory was proposed for
trajectories without road network structure. By setting up “pointer” to connect the trajectory points between two trajectories to
construct the non-overlapping triangle areas, the areas were accumulated and the trajectory similarity was calculated to
confirm the similarity between the trajectories based on the thresholds set in different application scenarios. Experimental
results show that compared with the traditional trajectory point-based spatial trajectory similarity measurement methods such
as Longest Common Subsequence (LCSS) and Fréchet distance metric, the proposed method improves the recognition

accuracy, reduces the time complexity by nearly 90%, and can better adapt to the trajectory similarity measurement work

with uneven distribution of trajectory points.
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1) foreacha, e P, do

2) if each a, is the first point then

3) a0

4) b« 0;

6) L, < distance(a,b)
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9)  ifL,_AtoB < L,_BioA then

sa,) FPy =

1% 55 a, FEFBAEA P,

N TEER a it T A R 5]
IR T bIC BT B RS
I a 5 b X I Bk K B
I T PR

1T R

10) L, < L, _AtoB 1A L K
11) bb+1 HTEE b INEBIPEA BT —A 45
12) L, < distance(b, b + 1) /A L, K

13) SA <= SA + area(L,, L,, Ly)
JIL, L, R L B A = IR A BRI sum
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26) end for
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Tab. 1 Trajectory similarity measurement with randomly missing
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Fig. 4 Trajectory similarity measurement change with

random missing trajectory points
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