Journal of Korea Multimedia Society Vol. 19, No. 8, August 2016(pp. 1636-1645)
http://dx.doi.org/10.9717/kmms.2016.19.8.1636

33 GPSH|o]E o] A H3AS o] -3t
Az dolg =gy

+
|2l

loh

,
2o, u

A Combination Method of Trajectory Data using Correlated
Direction of Collected GPS Data

Kwang Min KooT, Heemin Park’"

ABSTRACT

In navigation systems that use collected trajectory for routing, the number and diversity of trajectory
data are crucial despite the infeasible limitation which is that all routes should be collected in person.
This paper suggests an algorithm combining trajectories only by collected GPS data and generating new
routes for solving this problem. Using distance between two trajectories, the algorithm estimates road
intersection, in which it also predicts the correlated direction of them with geographical coordinates and
makes a decision to combine them by the correlated direction. With combined and generated trajectory
data, this combination way allows trajectory—based navigation to guide more and better routes. In our
study, this solution has been introduced. However, the ways in which correlated direction is decided
and post-process works have been revised to use the sequential pattern of triangles’ area GPS information
between two trajectories makes in road intersection and intersection among sets comprised of GPS points.
This, as a result, reduces unnecessary combinations resulting redundant outputs and enhances the
accuracy of estimating correlated direction than before.

Key words: GPS Trajectory Combination, GPS Correlated Direction Estimation, Trajectory-based
Navigation, Local-Based Services
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Fig. 1.

Flowchart of Combining Two Trajectories [3].
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Table 1. Correlated Direction & Combination Decision

Correlated Direction Combined Intersection
75's Front 715's Rear T 75
Different Different This intersection This intersection
Same Different Next intersection Next intersection
Different Same This intersection Next intersection
Same Same Algorithm error
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Table 2. Collected Trajectory Data [3]

Collected Trajectory Data Information

Number of Trajectories 56
File Size 13.9 MB
Area from Seoul to Jeonju
(Korea)

Used Navigation

Systems T-map, Kimgisa, iphone
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Fig. 11, Illustration of Collected Trajectories with uMap

[3l.

L1 FS 2IHE A<l Python[9]o2 74
3 Window OSolA A&dstyon 44
gk ZkM| & W82 Table 39} 2T

Table 3. Experimental Environments

Specification of Experimental Machine
Main Memory 4 GB
Processor Intel(R) Core(TM) i3-4005U
1.70GHz
0s Windows 10 Home (64bit)
Python Version 2711
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Table 4, Results of Intersection Estimation

Intersection Experiment

Number of Records 1,797

Run Time 1h 51m
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Table 5. Results of Direction Estimation

75's Front 75's Rear Number of Output
Different Different 1639
Same Different 107
Different Same 51
Same Same 0
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Table 6. Results of Trajectory Combination

Output Information

Number of Total Trajectories 3,094

File Size 1.36 GB

Fig. 12. Combined Result of Specified Trajectory.

Table 7. Number of Combined Result with Specified
Trajectory

Output Information

Prior New
Algorithm | Algorithm

Number of Total Output 19,168 3,594
File Size of Total Output| 7.11 GB 1.36 GB

Number of Combined
Trajectories with 186 17
Above Route
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