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Index Structure and Trajectory Data Generation Algorithm to Process
the Trajectory of Moving Object
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Abstract Recently, to support location-based services, there have been many researches which consider the spatial
network. For this, there are many experimental data for data processing on the road network. However, the data to
process the trajectory of moving objects are not suitable. Therefore, we propose index structure to process the
trajectory data on the road network and the trajectory data generation algorithm. In addition, to prove efficiency of
our index structure and algorithm, we show that edge-based trajectory data are generated through the proposed
algorithm using the map data of San Francisco Bay.
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Table 1. Mobile phone ownership over time

Type 2011 2012 2013 2014 2015 2016 2017 2018
Cell phone 89.2 91.2 91.8 R4 932 94.0 95.0 95.8
Smart phone with 3G 216 38.7 320 218 10.6 53 37 26
Smart phone with LTE - 105 34.2 409 447 37.0 350 311
Smart phone with LET-A - - - 10.7 224 39.2 46.0 53.4
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Fig. 1. Example of location based service on road
network
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Fig. 2. Classification of research dealing with moving objects
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Fig. 3. Road network and moving objects (or Points of Interest)
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Fig. 4. Network Index Structure and Relationship between

Edge and Trajectory

Algorithm : moving object insertion

Input : moving object
Output : R'Tree with linkage of Trajectories
1. For each point Time t from trajectory (x, y, 1) {
2. Find Edge E matched to the point of the moving object(x,
Yir 1)
3. Edge E link a point with time t of trajectory }
Return R'Tree;

Fig. 5. Insertion algorithm of moving objects
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Algorithm : edge based trajectory generation
Input : coordinate based trajectory
Output : edge based trajectory
1. For each point Time t from trajectory (x, v, 1) {
2. Find nearest edge from point (x, v t)
3. Selected Edge <— E }
4. For Selected Edge and Its next Edge {
5. R < Find route from to in accordance
with cost of route
6. Result < R}
Return Result;

Fig. 6. Edge based trajectory generation algorithm

Fig. 7. Data generation by moving object generator
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