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Abstract:  Currently, various location-based applications, such as dynamic location alarm services and
location-based shopping promotion services, etc. emerge with bright prospects. Among these applications, the
kernel technique is spatial event detection. The paper adopts Pub/Sub middleware to detect spatial events,
presenting the basic detecting method. Moreover, the paper presents the optimization strategy of detecting the
events which are matched with unary location subscriptions. Specifically, the paper explores the relations between
the regions covered by events and builds the multilevel indexes to improve the processing of spatial events. On the
other hand, it utilizes the computational capacities of client computers and calculates and maintains the safe regions
on the clients. Through this system, the events can be filtered on the clients, and the workloads on the server can be
reduced. The paper has also conducted the simulation experiments on the system which implements the proposed
speed-up strategies to evaluate its performance and costs. The experimental data show the speed-up strategies can
efficiently accelerate the processing of spatial event detection.
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(2) OVERLAP (3) DISIOINT

Fig.1 Topological relationships between two convex polygons
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regionQuads = assignRegionToQuads(R; /)

canPointsQuads = getQuandrants(regionQuads)
10 canPointsQuads = generateCandidatePoints(canPointsQuads)
11 canPointsQuads = generateTensionPoints(canPointsQuads)
12 ¢, = getFinalSafeRegion(canPointsQuads)

13 RETURN ¢,

Fig.2 GLR algorithm
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Fig.3 An example of safe region
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Operator Primitive Subscription R-Tree Index

ARITH:type=1,...

STRING:name="Lenovo™,... H Tree 2 ‘

DIST(R:<;])
ARITH:age=10,... }—b{ Tre: ‘
I:lL STRING:name="Sony”,... }—){ Tree i+1 ‘

Fig.4 An example of the multi-level index
4 ZREGIREE
3.2 IS 3.3 WAL KL SEILAE OPSAST fifbfii .

4 KL

T VAl OPSAST LK AR 2 BE R4, BATTH & 5 OPSAST bRt RAERT Lb, HEAT T 35 1 58 560 FrAT T LA H FiL
TR 55 AR AR A AR 55 D0 18 S e vk SE 36, 6 — Jo s BT B SR UL RCHEAT T PP, LABIE OPS4ST ARALAR I
PALRR.
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1 2 3 4 ki 6 7 B 9 0 1 2 3 1 5 o 7 8 9 10
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(a) WA T4 (b) ZFITT4H
Fig.5 For taxi scenario
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T U B ULEL 20 000 N FFAF,OPSAST YAk iR 10 URSEEG -3 I (84X 4 OPS4ST FrifERR (19 1.02%, V34 N 17
WFE N OPS4ST FrUERR I 9.32%.
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