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ABSTRACT

In wireless sensor networks, a sensor node with in-network aggregation adjusts the timeout which is a waiting
time to receive messages from child nodes. This paper proposes a novel timeout scheduling scheme for data
aggregation in wireless sensor networks, which adaptively configures its timeout according to changing data
patterns in order to improve energy efficiency and data accuracy during data aggregation. The proposed scheme
decreases the timeout when the temporal difference of collected data (data variation) from children is lower than
a pre-defined threshold because there is no occurrence of critical events. Conversely, it increases the timeout
when the data variation is higher than the pre-defined threshold in order to fulfill more accurate data
aggregation. Extensive simulation reveals that the proposed scheme outperforms the cascading-based scheme in

terms of energy consumption and data accuracy.
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procedure Timeout_Schedule(Query from nodepar)
// running at node;
extract hopCountyari, SHD iy, SHDayg,
and DV from Query;
hopCount; = hopCountyaa + 1;
&= (SHDmux - SHDavg);

while TRUE do;
Timeout; = SHD g dv;
start TIMER with Te
repeat
receive data & MRGeuiag from nodegmiag) ;
do partial data aggregation(curri);
update dv; ;
if (all messages arrived) goto transmit ;
until T., < Timeout;

MRG; = 0;
0;

//if dv; is low enough, stop receiving data
if (dvi < DV), then goto transmit;

//an event occurred, set the timeout to SHDuux
//subtract the amount used by its child nodes
Timeouti = SHDmax - Max{MRGC;,Mi)};
repeat
receive data from nodedmiag;
do partial data aggregation(curr;);
if (all messages arrived) goto transmit;
until T, < Timeout;

// unless data are received from all childs
// finally, use the timeout margin
MRG; = &2; Timeout; = Timeout; + MRG;
repeat
receive data from nodedmiag;
do partial data aggregation(curr;);
if (all messages arrived) goto transmit;
until T,y < Timeout;

transmit:
finally do aggregation with its sensing data;
previ = curr;
send curri & MRG; to nodepargy
sleep until next period;
end Timeout_Schedule
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