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Abstract

Sensor data have the characteristics such as numerous and continuous data. Therefore, it
is required to develop an index which could retrieve a specific sensor data efficiently from
numerous sensed data. The index should have an efficient delete operation for the past data
to support the data archiving. In this paper, we have proposed and implemented an index
splitting technique to support the sensor data archiving. These splitted indexes compose of a
virtual index (that is, index management component), which is shown as single tree from
outside. Experimental results show that in the case of 100,000 insert operations the splitted
index performs 8% better than the traditional TB—tree maximumly. And the splitted index
outperforms TB—tree with retrieving queries when the region of query is small and the size of
time domain is large.
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Algorithm TSIS:Insert( MOID, LineSegmentiaw )
- MOID: ID of movirig object
- LineSegmenty,, : line segment object from t, to ty

All Let TSI be the current time-segmented index managed by TSIS module;
AR If (e <tp<tys1)
TSkInsert{ MOID, LineSegmentym )
Else

TSkInsert( MOID, LineSegmentiag )i
CreateNewTSI(ty.1); _
TSlk.1.Insert( MOID, LineSegmentyam) )
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Algorithm RESULT TSIS::RangeSearch( Ranagejam )
- Rangejng) * some spatial range with time interval from t, to ty
- RESULT : ID list of moving objects

ARl TSIiam = fisis(ta, to)

foreach TSIk in TSIiam

ARz Add TSIL.RangeSearch( Ranagegam ) to RESULT;
AR3 Remove the duplications in RESULT;
AR4 Return RESULT; '

(¥elE 2) TSI 22| 2829 FH o YgnaE

Algorithm RESULT TSIS: TrajectorySearch( MOID, Ranagem) )
- MOID : ID of moving object
~ Rangegam ' some spatial range with time interval from ta to to
- RESULT : a trajectory of the moving object with MOID

AR1 TSItam = frsista, to);
AR2 foreach TSl in TSljam
Add TSI TrajectorySearch( MOID, Ranagegaw ) to RESULT;
AR3 Remove the duplications in RESULT;
AR4 Make several trajectories in RESULT to be connected as one trajectory;
AR5 Return RESULT;
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Algorithm RESULT TSIS::CombinedSearch( InnerRanageam, OuterRanagerx o)
- InnerRangejum © inner range of combined search to search some MOIDs

- OuterRangejum @ outer range of combined search to extract trajectories of the corresponding MOIDs
~ RESULT : list of trajectories of moving objects

AC1 TSI[la,thD = flsis(tay th);
AC2 foreach TSI in TS
Add TSI RanageSearch( Ranagefus ) to MOID list;
AC3 Remove the duplications in MOID;
ACH foreach ID in MOID
Add TSIS TrajectorySearch( ID, Ranagegias, ) to RESULT;
AC5 Retum RESULT;
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