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Moving Object Query Process System for Mobile Recommendation Service
Jeong Seok Park’ - Young Jin Jung™ - Moon Sun Shin™ - Keun Ho Ryu™

ABSTRACT

Recently, much studies for providing mobile users with suitable and useful content services, LBS(Location Based Service) corresponding
to the change of users’ location, are actively going on. First and foremost, this is basically owing to the progress of location management
technologies such as GPS, mobile communication technology and the spread of personal devices like PDA and the cellular phones. Besides,
the research scope of LBS has been changed from vehicle tracking and navigation services to intelligent and personalized services
considering the changing information of conditions or environment where the users’ are located. For example, it inputs the information
such as heavy traffic, pollution, and accidents. The query languages which effectively search the stored vehicle and environment
information have been studied depending on the increase of the information utilization. However, most of existing moving object query
languages are not enough to provide a recommendation service for a user, because they can not be tested and evaluated in real world and
did not consider changed environment information.

In order to retrieve not only a vehicle location and environment condition but also use them, we suggest a moving object query
language for recommendation service and implement a moving object query process system for supporting a query language. It can
process a nearest neighbor query for recommendation service which considers various attributes such as a vehicle’s location and direction,
environment information. It can be applied to location based service application which utilizes the recommended factors based on
environmental conditions.

Key Words : Spatio~-Temporal Database, Moving Object Query Language, GIS, Vehicle Tracking System, Moving Objects

.M B datel HEo gY 2 A3 2% AY 58 B g2 A
BE o]Fojgr} #H GPS(Global Positioning System)Z
Az 2 olgdtE AAY fXg dFs d7e dFY g3 ox #el vey @ FA AFH 7)< An
a3 FulE A3 9 PDAZRS FA dev)e Fatd
o mEe a7 mEAAAARY ARoz ARALULABY 1D o ol el A A
22 FA9AS(FY BIT 272408 442130 R e e 1ol=g
%ﬂﬂ%}:%}% g W74 2 AR TR ap . At YR 719bA B 2(LBS, Location Based Services)7}
% 3] 91: 92 Univ. of Maine Visiting Scholar (41747h) o
Sa54: Aoy AENEENE Bolas a5 A7 Y1) oedF 9A R AN aE e
2239 2E0stw A7) AR © AFERER wa S s i _
B 007 69 170F]] /\u}gla~f)0107q 89 1091 of g A 9 gy Mol Abgate] A 2 2E



08 HEMRER=EXN D M14-DH M7= 2007.12)

Towing = Traffic Control

Damaged Car L - Z = Crime Prevention
mag BBy . et

m ,’/ Predicting \‘\

Danger Area ’,’
extended | p

LA I N
«First aid | B o\ ﬁ Disaster
i . r;_f.j-on_p-i = el .

*Transportation Prevention

(ag 1) S5 3 JEo 2 | 7|HE Mu| of

BA, &9, A, To 4 48 nystd, B el
i A Mulag gistea o2l ol F $l8 GPS
o HZ 58§ ol8T vIH AA F9 JE B ohel
AR H ST 8 4RE A58 98 oot Al
A HEST $8& 7es daz drh 94 7w quais
Aoy, A G AL A Py Mulzs, F2EF, YA
7l CRM, 59} ohgd &8 Rotelrd 439 F gon,

3 boFde A 4

ol H8f °o]F A Bl A 5
o] Al7te] B E o 2 5
(Moving Object)[3, 4]9] #12] AR E AMHOZ Y&
olejob stk 53] olF Ao i A HRE Azto]
s&ol wet 72 wizleke] wdlstAl F71H7 gEel, og
°1 dloleE #elsty] g dlo|euwo]~ Aladla) thok
AHERYE QT ALE S FHAT) 7] E o) Al Heol
5+ o] ,w\zqo]r;}

[0{

o, r°" oru
i

o
J\‘:

E
do,
—L—J
)
>

>‘

)

(o3
ox
ot
=
o
a3
i
rot
o
Ny

ox N
o=
o e yE x 0 o
oo 2y

B N
o

&=

z,
B
it
ﬁ
ﬁC'L

)
b
2
14
i)
=
o B8
m
= ©°
>
ofo
2L

23

lﬂ.[ rj?_{l,
=)
g{_‘_t
fau
)
e
)
el

=4

wp oX
g

B
=3
-
2

,,
AT
,ioii
o I
2
i

2
:Olg“
o oy Mo

o2
e
ol
do
ok by
ol
i
R0
=
r
o
2
)

N
s
o ]
2R
g
2
[i°3
>~
>
o
2
—{J
ﬂ):li‘
2
)
s
L _QLL i

> o lo Wi
e

o oX N
k
]
A
]

4 >
=
o
ol g

U=
2
o

o
122
e o
)

, J]3 A
AR g A= e ZRek Aol o gy,
thoolok Fol A ZiNk MujAE ALER}e] ”EH EL
of we} 44 FYE b JRE A Fs|of 317
o, A8 FHe d4 HRE AL EMstu o2
Hhd AR Au] o] % ’ ;

aeh} J1E olF AF AdelTe gui W A Wi P

:‘.’*:
_>1i
L2
é
|
_}L
N Y
[:1
=
o
B
g
o{o
T

L
L

01’1
tlo
2

£ ox of
fO oMo oode o o X o wd A lo

HHAQL F 7 AAE 7vte g AA dAAA AdEY
, %Tar —)F%: 74 2 AF By AadaA Az 73
gict. wek wizlsle 874 AuE
3}04 *P%‘*}Oﬂ A Ade AN AREs FHse Mujs
E o4 27 @A wE 7] dEel, Mg o2 84
of Mg AbgalelA H43 A hig 43 U ARE
Agst7)ol = B53 FHo| @t

metA o] ERdAE WEete AleAt £ 87 HRE
skl BF F4 Ay A7 B4 2 A& 23 Ay
25 AFer] A% olF AA Ao} (MQLR, Moving object
Query Language for Recommendation service)Z 4 A8},
olE AdstE o)F MA "o Az AA=E s R
bd Al 2ElE o]F MM HEE #eElslr] Y3 olF A
dlole] 2o, dlole] A9 2 HM HeS FAHAT7] Y
ol A MQI5), olF AA FH Ao doE Y
A% ofF MA Ao AHgrlg 44 BER ?’\é =, A
L AN ZUEy A A7 d%5s €
EE g55tE A4 dolE Py 2 .
A4S 4L g3 2t 273

of =& A A= B
A7E ol AA do| 7 Aol gt 7|E AFES &
Netn EALE ol 3= 21 Au~2E2 Y3
ol A deog sty 44ol e AAE o]F A
YA E AYste olF A "y Axda Qe Ay I
Ag& Agd s E A TE AFE Holw nf
Ao 2 6P = 428 Pt

2. 9 oy

ol A dolHE FaHow HAs] Yt o]5 A

[

A ]
A ol whel AAe YAV 99 2L 33
H7b A& ow wglshe AAZA ndg7] Bla A
I Zo] Algbel| ulEl A el Yy} WEl= oF 7<q(moving
point)3 BjFe] olF AR, WE A& M4 A T} 7

kol whet o] ixEt ofyeEt mkrkx] Wa)
olF A 9(moving region) 2.2 s 5= QTH7].

Qeloje] 7|E ATE} 1 BAY 52 Qolio)
r 2

k2 ™ ofd
oft ol 4%

rir

~
<E >3 o] Aol AU B £42 0T 4
F, 0T gujel AFE Aot BEel A & en oF

AA deje 3aA #Ax 7Pt A9 coordinate-based query)
o AA 718k Ao (trajectory-based query)® EHEH 4 9

Query Type

Operation

Example

Coordinate-based Queries

Cverlap, inside, and so on.

Range x {segments}— {segments)

Topological Query

Enter, leave, cross, bypass

Range x {segments}— {segments}

Trajectory Based

Queries .
Navigational Query

Traveled distance, covered area Speed,
heading Parked

{segments} — int
{segments} — real
{segments} — bool
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Select Targetlist
from tablename
where Predicate and/or Predicate + Constant
<MQLR statement structure>
[ vata tpe | [ Condition Dafined Constant
POSITION - vehicle locafion | | BOUNDARY - the range of MBB NOW - indicate the present time
TRAJECTORY - the route that BUFFER - the range of a circle
a vehicle moved | | DEPART FROM - the place of departure HERE - the location of the vehicle
ARRIVE AT - the piace of arrival that user insert
STARTTIME - the time of departure SECTION - a specific secion

ENDTIME - the time of amival

NEAREST - the nearest object DIRECTION

PROBABILITY - a probability
- the direction of vehicle

RECOMMEND - the recommend query

<Targetlist clause>

<Predicate clause >

<Constant clause >
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Direction based
Nearest neighbor
1 )
(T2 7) W vl 22E olof viz| oAl vlm

(B 4O gard 7H 2128 2o X2|E <8 S 4H R

r[;j;ﬁ:t Name Di&g:; ¢ Dir?g)t ion Wdirection | Total cost
® Geobok 12 240 0.45 54
® Cheongju 10 330 0.96 96
© Hanil 15 40 0.45 6.75
@ Pine 6 130 0.05 3

(.. 8o = 320°)

Algorithm NNQ_direction(mo_query)
input : mo_query

output : result

method :

moPosition « position_query_process(mo_query)

/{ process a position_query()

/1 get a target list

/1 get a direction of & moving object

// a moving object query
/1 the result of a query

targetList — GetTargetlismo_query)
Omo — GetDirection(moPosition)

/1 calculate a weight according to the direction and the speed of a vehicle
for each target of the targetList
/f calculate a distance and a angle between the mo and the target places
targellist — GetDistance(moPosition, each targetList)
/1 a distance from mo to target places
Ourger < GetDirection(moPosition, each targetList)
/f an angle from mo to target places
Ot — | Buga - Ono |
if 180°< Bun < 360° then
Ouir = 360° - Ouin
endif
if a user defined a range of weight then
Wawecron < Waae = Wagy Oun / 180

/I refine a angle difference

/I calculate a weight
I W < Weight < Wy, )

else
Warecion — 1 = Bgr 1 180 /(0 < Weight <1 )
endif
targetList.cost « Wanwion X the distance to the target place
endfor

refine and sort the result by considering targetList.cost
retum result // retumn the target list
end
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analysis of dangerous area
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Total cost = Wi * the distance to the target place

< Sensor data>
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Total
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< Sensor Model Language>
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Val —
id e Time id type L,ntvacal Spatial Area Prionty
Drust { #gfm’ ) point type Of space
1 20 200605041 23456 Sensor 1 0 30% 1 01 3
Data
2 an 200602041 23446 Abstraction 2 30 20% 1 010 2
3 40 20060804123450 3 40 60% 3 011 1
100
< Abstracted sensor data>
B Value . Count dangeraus Spatial Prionty . N
! Crust ( #afm’ ) venalion | oo Probability type Of space e fea
1 0 +5 2 30% 1 3 2006 .. 001
2 30 +3 3 20% 1 z 2006 .. 010
3 40 +8 5 60% 3 1 2006 ... o1
100
< analysis of dangerous area>
(38 9) X2 MA Hole T8 IHF



Algorithm NNQ_dangerousLevel(mo_guery)
input : mo_query
output : result
method :
moPosition « position_query_process(mo_query)
I/ process a position_query()

/ a moving abject query
I/ the result of a query

Ome — GetDirection(moPosition)

i/ get a direction of a moving object
targetList — NNQ_direction(mo_query) /f NNQ with a direction of a vehicle
/I calculate a weight according to the direction and the speed of a vehicle
for each target of the targetList
dangerousPro « the dangerous probability extracted from abstracted sensor data

(6.1 (6.2)

Wareetion - targetList.direction_weight

Wanger ¢ | - the dangerous probability / 100

Wt < Wiiaion X Wd‘mgtf

targetList cost «— Wy X the distance to the target place
endfor

refine and sort the result by considering targetList.cost
retum result /f return the target list
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