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Abstract: In this paper, we propose a system model for querying and indexing the GPS
trajectory of moving objects on PostGIS/PostgreSQL. We developed moving object data types
including MPoint(moving point), MDouble(moving double) for GPS trajectories. Also, vari-
ous moving objects UDFs(user-defined functions) are implemented for moving objects queries.
For efficient query processing, r-tree index is extended for trajectory, and pre-materialization
techniques are proposed for fast UDF processing. Experimental results show that the pre-
materialization techniques are about 1.2 times faster than nave query processing using r-tree
index.
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Introduction

In this paper, we propose a system
model for querying and indexing the
GPS trajectory of moving objects on
PostGIS/PostgreSQL.

We developed moving object data
types including  moving  point,
MDouble for GPS trajectories. Also,
various moving objects UDFs are
implemented for moving objects
queries. For efficient query
processing, r-tree index is extended
for trajectory, and pre-materialization
techniques are proposed for fast UDF
processing.

Experimental results show that the
pre-materialization techniques are
about 1.2 times faster than naive
query processing using r-tree index.

Related Work

UDF(User Defined Function) approach
have been used widely for developing
advanced applications[1]. But,
trajectory DBMS is not popular
because of performance optimization
[2].

Trajectories DBMSs

* DOMINO[3]

* HERMES[4]

* Trajectory Functions of PostGIS[5]

Trajectory UDF Queries by Examples

Creation of Trajectory Table
€ mexd el int, tad_numbrer charf2(,
Sowi_maced chee(20), tas_ driver chen{20
SEECT addwaninctonycolmn{ public', ‘ted, i, 4226, MOVINGPONT,, 2, 150

Appending/Updating Trajectories

## Inserting Moving Objects
insert into tod values(l, "STNL2G0T', "Optima’, "hongkd 7
insert inin tad values{?, 'wum "Sonata¥F, "hongkd7Y;

## Appending and Updating GPS Trjaectories

UPDATE tad

SET traj = appendiira, MPOINTT 100 100 5000, 150 150
500T)} WHERE texi id = 1;

UIPDATE taod

SET traj = rermoveliraj, "PERIOD{ 5001, 5003)')
WHERE taxi jid = 1;

Retrieving Trajectories

## Spatial and Temporal Slicing
SELECT s )
FROM tmd

-02-20 174200, -

WHERE L OvemLaT siceting, GeomRoe st FOUKGORERED 15X, EIT9 INET, THED 1N S
FERICO( 5803, 5008 'K

## Trajectory Predicates
SELECT fl i, f Arivad T, s pRommeAry(EENTI7 & 20 AT Rt
FROM wnd

WHERE t] anteef %5, GRomATDATREETPOLTGONT| SO0 16000, 000 2000,
15000 TRENF, PENOO( S, 5708 X

## Trajectory Functions
SELECT taxd_jd, tax|_number, T)_Traj{tra))
FROM taxi

WHERET]_Passes(trsj, TI_PON|116.35, 39.93, 116,32, 40,14,
PERIODS|"2008-02-0213:30:44, '2008-02-02 15:54:46));

SELECT count{*}

FROM taxi

WHERET) Jrvside{tral, T)_BOX(116.35, 30.93, 116.22, 40.14,
PERIODS'2008-02-02 13:30:44, 2008-02-02 15:54: 46N}

SELECT taxd_|d, taxl_mumber
FROM taxi

WHERET)_Cressitral, MJd.n_wﬂmus,w 93, 116.22, 4014,
PERIODS{"2008-02-02 13:30:44', "2008-02-02 15:54:46'))];

## MDouble Functions
SHECT mm mmmwn

mmwsamn
FROM tad;

SELECT 4, s, TIMESTAMP 20118220 Y2124, TMESTAMP 2011 020 172640}
ROM wil

VEERE ryminiians! sini

TP 20THR-29 T30, TRIETP THHR-2 T7EV)
wﬂ!ncﬁ

Trajectory Data Model on PostGIS

Trajectories are split into trajectory
segment tables. And, metadata for
trajectory objects are stored in a
trajectory_column table.

mobject_trajtable

Mobject_ | Mobject_
id number

Mobject_
} traj

trajectory_segtable

Mpid

Segid | ..

Tpseg

trajectory_column(Meta Table)

Table_
catalog

Table_
schema

Trajectory_

column

Tpseg_size

Performance Optimization by Query

Object Table

Materialization
Naive Approach : No Optimization

Hinc(meid, cond)

Trajectory Segment Table

wpd | wpe

GIST Index Extension Approach for Trajectories

Object Table

func(mold, cond)
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Trajectory Segment Table

md | g

Performance Evaluation

* Time by number of trajectories
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Conclusion and References

PostTrajectory : We developed a new
system supporting trajectory queries
on PostGIS using UDFs.
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PostTrajectory Project

http://github.com/awarematics/posttrajectory
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