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Abstract Top-k queries are issued to find out the highest (or lowest) readings in many sensor
applications. Many top-k quervy processing algorithms are proposed to reduce energy consumption;
FILA installs a filter at each sensor node and suppress unnecessary sensor updates; PRIM allots
priorities to sensor nodes and collects the minimal number of sensor reading according to the priorities.
However, if many sensor reading converge into the same range of sensor values, it leads to a problem
that many false positives are occurred. In this paper, we propose a cluster-based approach to reduce
them effectively. Our proposed algorithm operates in two phases: top-Kk query processing in the cluster
level and top-k query processing in the tree level. False positives are effectively filtered out in each
level. Performance evaluations show that our proposed algorithm reduces about 70% false positives
and achieves about 105% better performance than the existing top-k algorithms in terms of the
network lifetime.

Key words : Wireless sensor networks, clustering, top-k query processing
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tdmaSchedule = createTDMA(Vimax, Vimine tduration)
$ensors =[Sy, Sa Sz ... SM
/W HEE MMES HECE FHAEH PEF
IF clusters = createCluster(sensors) THEN
/7 BEOIN SHAEIE B AfRE E5 AF
IF createRoutingTree(c/usters) THEN
/o TH BAE0H TOMA AHE HEZ
broadcast(tdmaSchedule)

WHILE network == /ive DO
Round++
WHILE B8S.receivedDataCount < top-k DO
2 EELES B MAMEY LO/H +F
FOR EACH ¢ = dlusters {i} DO
c.sensors.sensing
FOR EACH s = csensorsli} DO
v = value of s
o2 AIOICF R0 = 2F LjOJE of mE S4/E TDMA Frame HZ A&
tdmaFrameNo = (VimaV)/(Vmax-Vemin) *Csiot
s.sendSiot = tdmaFrameNo
END FOR
7 HMEEE XM &4 TDMA 2Z20f ¥ +& O/0/6§ F2H /42 H&
FOR EACH slot = tdmaSlofi] DO
FOR EACH s = csensorslil DO
IF s.sendSlot == siot THEN
sendToClusterHeader{value of s)
END IF
END FOR
END FOR
END FOR
72 BeAH o7 +EH Hb MMES HO/EHE JHXNFOE T
FOR EACH ¢ = routingTree feafCluster Header to BS DO
IF ¢ t= leafNode THEN
receiveFromChildNode(child.data)
END IF
A A= EERE FHE GJO/ES} AfLS GJO/EHE HELE Top-k HHE
cdata = Reelection(c.data + child.data)
sendToParentNode(c.data)
END FOR
FINALLY
o IAXFE FLUE O/ kHE PISSIE DA HEYI0) FNEX AKX HE
broadcast(H| 74(beacon))
END WHILE
END WHILE
END IF
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