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ABSTRACT

This paper proposes a fault-tolerant data aggregation which provides energy efficient and reliable data
collection in wireless sensor networks. The traditional aggregation scheme does not provide the countermeasure to
packet loss or the countermeasure scheme requires a large amount of energy. The proposed scheme applies
caching and re-transmission based on the track topology to the adaptive timeout scheduling. The proposed
scheme uses a single-path routing based on the traditional tree topology at normal, which reduces the dissipated
energy in sensor nodes without any countermeasure against packet loss. The proposed scheme, however,
retransmits the lost packet using track topology under event occurrences in order to fulfill more accurate data
aggregation. Extensive simulation work under various workloads has revealed that the proposed scheme decrease
by 8% in terms of the dissipated energy and enhances data accuracy 41% when the potential of event
occurrence exists as compared with TAG data aggregation. And the proposed scheme decrease by 53% in terms
of the dissipated energy and shows a similar performance in data accuracy when the potential of event
occurrence exists as compared with PERLA data aggregation.
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Algorithm 1: Fault-tolerant data aggregation

for each node; in the network do
hopCount; = hopCountyariy + 1;
MRG; = (N-hopCount;) * &,
Timeout; = SHD,;
start TIMER with T.,=0;
PL;<— potential(data);
if (PL==0)/*There are no events.*/

while 7., =< Timeout; do

if(received the event with PLcyiqi) goto L1;

elsief(received every data, chiiai)) goto L2;

else receive datachiaiy from nodecpiaiy;

repeat
else /*Event potential exists.*/
L1: inform nodeyari of events with PL; or PLcpiay;

Timeout; = SHD, + MRG;;

while T.., <Timeout; do

receive datarh,-[d(,-, and dalabj},,'[d(c},,'[d(,')) from

nodechia,

repeat

PL< max(PL;, PLchiu));
endif
L2:data;<—aggregate(datay_chiiagi,data;);
send data; to nodepar;
if(PL!=0) /*Potential of events exists.*/

then listen data,gi from nodeng

and detect the missing data,_chiidmgbiiy);

if(missing!) then retransmit the datay_chiaiy to
nodepar(y;

[ldatap_chiiaiy==datay_chitdmngbiiy)
endif
sleep during Ty-Timeoutiy/k=PL;
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