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ABSTRACT

This paper proposes a k-disjoint-path routing algorithm that provides energy efficient and reliable message
transmission in wireless sensor networks. The proposed algorithm sends messages through a single path without
the occurrence of critical events. However, it sends through k disjoint paths (k>1) under the occurrence of
critical events. The proposed algorithm detects the occurrence of critical events by monitoring changing data
patterns, and calculates k from a well-defined fault model and the target-delivery ratio. Our simulations reveal
that the proposed algorithm is more resilient to node failure than other routing algorithms, and it also decreases

energy consumption and reduces the average delay much more than multi-path and path-repair algorithms.
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procedure PATH_INITIALIZATION()
// N = {n| node(n)}, all sensor nodes
/Py o= {p:i|i=1, ---, M}, parent list of node(n)

input : Q, = {g:|i=1, -, M}, queries from P,
output: Pux) = {p;|j=1, -+, kj 1<k<M, k parent
list for k disjoint path

foreach sensor node(n)& N do
receive queries from its parents;
initialize a parent list P, ;
compute the number of disjoint path k
to meet the target delivery ratio(a);
construct k disjoint paths to the base station;
pick k parents and its primary parent;
end

end PATH_INITIALIZATION

procedure DATA_TRANSMISSION()
n < node_id;
message, < sensing critical
or non-critical events;

repeat
messageaid(n) < receive(nodewmia(n));
messagen — data_aggregation(messagen,
messagechila(n));
update data variation(dv,) at nodey;
check threshold conditions
and update Timeout,;
until Timeout, has expired

if (critical event occurred) then

send message, to each of the k parents;
else

send message, to the primary parent;
endif

sleep until the next period;

end DATA_TRANSMISSION
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