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Abstract: Based on the heuristic method used to solve set K cover problem, a scheme namely reliable coverage
scheme is proposed to solve reliable coverage problem within the cluster in a hierarchical structured network. A
minimum cover is a smallest set of sensor nodes capable of complete monitoring over the entire cluster area.
1-resistant minimum cover topology, applied in reliable coverage scheme, is the combination of two minimum
covers. Round robin working of 1-resistant minimum covers prolongs network lifetime significantly. The redundant
minimum cover shields nodes’ failures from a single minimum cover. In reliable coverage scheme, interaction
protocol between cluster head and cluster members is introduced and instant cover replacement algorithm is applied
to handle possible members’ failures. Simulations show that this scheme is able to efficiently utilize energy to
prolong network lifetime while at the same time keeping missed monitoring at a low level.
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Tablel An example of reliable coverage scheme
1
Round Busy space Spare space  Detected failed sensors Notes
48 {9,10}+{5,7,8}+ 21 (10} Depl.oy {9} into spare space, failure of {4} is not detected
{4,6}+{1,3} at this round.
Failed sensors {3,4} are from two minimum covers,
49 {5,7,8}+{4.,6}+ (2,91 (3.4} posible_miss'increments. After redeployment, minimum
{1,3} cover {2,9} in spare space becomes active, {1,6} are
deployed into spare space.
After redeployment, {9} is deployed into spare space,
120 {5,7,8}+{2,9} {1,6} {2} failure of {6} in spare space is not detected, system
degrades into minimum cover state.
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Influence from energy and ANR (1)
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Influence from energy and ANR (2)
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