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ABSTRACT

In order to show the gap between theory and practice, this paper first gives some experimental results for theoretical and real
neighbor sets on a tfest-bed sensor network. The results prove that existing management protocols (e.g., duty-cycling, routing or
aggregation) based on the theoretfical communication radius cannot achieve their original goal, efficiency. In this paper, we present
a practical duty-cycling mechanism based on the real neighbor set, allowing for energy-efficiency. It also guarantees fo suppress
duplicated fransmissions of sensing values with similarity within a specific threshold in each zone (i.e., a portion of intended divided
network). Simulation results performed with a set of real sensor data show that our mechanism increases the network life time while
guaranteeing the fransmission of necessary sensing values.
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Algorithm Proposed Duty-Cycling

Input: S, E, Z, H, and V'
Output: P and A

1: for (the number of zones)

// Calculate the variance of sensing values s

2: Sort the sensors with sensing values
3 g=0
4: do
5: Increase g
6: Divide the ordered sensors into g subgroups
with similar sensors
7: Calculate the variance of sensing values in
each subgroup 7, z.0 = Z (s, - 5—,)2 /5,
jei
8: while ( y ,> > V)//Visasystem parameter
// Choose an active sensor in each subgroups
9: for (the number of subgroups)
10: Rank sensors in each subgroups as E
11: do
12: Choose a sensor x with next highest
rank
13: while (x has no connectivity with the sink or
already determined active nodes)
14: if (x with connectivity is not determined)
15: Report the warning event
16: Check whether each neighbor y of each
node has the connectivity in rank order
17: if (neighbor with the connectivity exists)
18: Add x and y into 4
19: else
20: Report the critical event
21: endif
22: else
23: Add x into 4
Select a neighbor y with connectivity,
the smallest / and the biggest e
Add the y to P as a parent
24: endif
25: endfor
26: endfor

S: Set of sensing values of each sensor, s

E: Set of remaining energy of each sensor, e
Z: Set of zone ID of each sensor, z

H: Set of hop distance from a sink,

P: Set of routes of each sensor toward a sink
A: Set of active sensors
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