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A Data Model for Past and Future Location Process of Moving Objects

Seung Youn Jang'- Yoon Ae Ahn': Keun Ho Ryu'!

ABSTRACT

In the wireless environment, according to the development of technology, which is able to obtain location information of spatiotemporal
moving object, the various application systems are developed such as vehicle tracking system, forest fire management system and digital battle
field system. These application systems need the data model, which is able to represent and process the continuous change of moving object.
However, if moving objects are expressed by a relational model, there is a problem which is not able to store all location information that
changed per every time. Also, existing data models of moving object have a week point, which constrain the query time to the time that is
managed in the database such as past or current and near future. Therefore, in this paper, we propose a data model, which is able to not only
express the continuous movement of moving point and moving region but also process the operation at all query time by using shape-change
process and Jocation determination functions for past and future. In addition, we apply the proposed model to forest fire management system
and evaluate the validity through the implementation result.

K= : O M (Moving object), AlB2 HIOIE| 2 (Spatiotemporal data mode!), Y% %4 #<(Location determination
function), Al#Zt HOIE{MOIA (Spatiotemporal database)
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function make_polylnfo(Tp, PolyInfo)
input : FEHY A H(Tp), AEY AHAMY olF 99 AR
(PolyInfo)
output : °1% <% 78 AR 242 A% 324Y A BlinferVinfo)
method :
if (preVinfo == null) then
preVinfo < PolyInfo ;
endif
if (preVinfo = null) then
compare PolyInfo’s vertex number with preVinfo's vertex
number
if (PolyInfo's vertex number > preVinfo's vertex number)
then /+ 5718 A »/
search the last segment of preVinfo ;
dVinfo «- divideSegment(line segrnent) ;
InferVinfo « preVinfo U dVinfo ;
endif
if (Polylnfo's vertex number < preVinfo's vertex number)
then /* Z2H 34 «/
search the last segment of PolyInfo ;
dVinfo < divideSegment(line segment) ;
InferVinfo < Polylnfo U dVinfo ;
endif
endif
return InferVinfo ;
end make_polylnfo
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Function MQatTime(Tp, N)
input : A9 A|H(Tp), Ze] AF ] FN)
output : el AlA, Ao Ax] 4} A Bresult)

method :
Check the Query time
if (query time == past time) then /xFe Aol

#AQ A
Search the information of target object which satisfies the
constraint : (mp_name = N) and (vf <= Tp < vt)
if (target object information exists) then /* %] A7}
EAqse AL

mrresult « the existent information endif

else
mrresult < HUncertain(id, Tp) endif  /+ 34 ¢ 34
T A
endif

current or future time) then /+ 22 A]Fo]
A =& v]eQd H$ «/
Search the information of target object which satisfies the
constraint : {mo_name = N) and (Tp = vt)
if (target object information exists) then

if (query time ==

/x AA BRI
EAEE S ¥
mrresult < the existent information endif
else
muresult < FUncertain(id, Tp) endif /= ¥l&} A 4
g AHE +f

Ol Z4AMI2l T4 % Dl 2K ¢dtE 21T HIOE 28 51

endif
return result
end MQOatTime
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function ShUncertain(id, T'p)
input : A ofeltlid), Fe AH(Tp)
output : A2l AlHo A MA 718 A K (result)
method :
Search the information of target object which satisfies the
constraint : (mo_id=id) and (vf <= Tp < vt)
Check the shape-change of target object
if (shape-change == 0) then /* 2% W37} ¢ 3¢ «/
for each vertex belonging to information of target object at
vf, v do  /+ vigh vtol 9] HHEY 7t B A7 F&
AA SR e AE
resuit < result U result of UlocationF function endfor
endif
if (shape-change == 1) then /+ 28] AR AL AW & 271 »/
for each vertex belonging to information of target object at

vt, and polych’s value do
/e vtell o] AHEY polyche] BHES 2 ol AT

3% A4 34 W5 48 v
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result < result U result of UlocationF function endfor
endif
if (shape-change == -1) then  /» 23o] Fopzl A% :
AR 5 Bh
for each vertex belonging to information of target object at
v, and polych’s value do
M vil Mol AHET polychs] FHES 2 #oll A7
4 A A B HE v
result < result U result of UlocationF function endfor
endif
return result /* FHE deo] WA NIAYR(TGE) 5/
end ShUncertain
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MOldentity {MO_ID, MO_type, MO_name}

MPhistory {(MP_ID, Virom, Vio, PointF, PointT)

MPcurrent {MP_ID, Virom, Vto, PaintF, PointT}

MRhistory {MR_ID, Virom, Vio, PolyF, PolyT, Ch_check, PolyCh}
MReurrent {MR_ID, Viroe, Vto, PalyF, PolyT, Ch_check, PolyCh)

MOldentity 2717H= o5 AAe] U9 4 3RS B
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{E 5) MOldentity

MO_ID MO_type MO_name
135 1 Fire 136
102 0 ChFireT 102
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(E 6> MPhistory

MP_ID Virom Vto PointF PointT

102 | 2002/01/28/10/00 | 2002/01/28/10/02 | (5, 8) (17, 11

102 | 2002/01/28/10402 | 2002/01/28/10/4 | (7, 11} | (10, 15)




(E 7> MPcurrent

MP_ID Virom Vto PointF | PoimtT
102 | 2002/01/28/10/02 | 2002/01/28/10/04 | (7, 1) | (10,15)
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13 2002/01/ { 2002701/ |(1,4), (2,2),| (3, 6), (4, 4), 0 aull

28/10/20 | 28/10/40 | (5, 3), (4,6)| (7,5}, (6, 8)

{E 3> MRcurrent

MRID| Virom Vto PolyF PolyT | Ch_check | PolyCh
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