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K-connected, (K+1)-covered Fault-tolerant Topology Control
Protocol for Wireless Sensor Network

Jae-Hyun Park* Regular Member

2 o
B ERelde Al A o kR ()R 3 g e s B 9 Ale] ZRERS A
gk A el glo] HTel FERI gl 2R FAE Hiee] BEsh weEe e Fgs, o

R 583 Ao AR A=} QAFE AlFshke Aotk el 78 sHE SHATIE SAl el
WA A7) SlEA, B2 1 Aol daElgEe] AljkEel ek i

k =
ZEFZS AR AjKE 24 duEEe A AR Ho] (+D)-HAAE BASH, EAlEs o) o]t
no] Agsle] zledgat A AQA7E 2B x| £BeS 24 skch

Key Words : Fault-tolerant Topology Control, Wireless Sensor Network, A-connectivity, (K +1)-coverage,
Distributed algorithm.

ABSTRACT

In this paper, we present a distributed fault-tolerant topology control protocol that configure a wireless sensor
network to achieve k-connectivity and (k+1)-coverage. One fundamental issue in sensor networks is to maintain
both sensing coverage and network connectivity in order to support different applications and environments, while
some least active nodes are on duty. Topology control algorithms have been proposed to maintain network
connectivity while improving energy efficiency and increasing network capacity. However, by reducing the
number of links in the network, topology control algorithms actually decrease the degree of routing redundancy.
Although the protocols for resolving such a problem while maintaining sensing coverage were proposed, they
requires accurate location information to check the coverage, and most of active sensors in the constructed
topology maintain 2k-connectivity when they keep k-coverage. We propose the fault-tolerant topology control
protocol that is based on the theorem that k-connectivity implies (k+1)-coverage when the sensing range is at
two times the transmission range. The proposed distributed algorithm does not need accurate location information,
the complexity is O(l). We demonstrate the capability of the proposed protocol to provide guaranteed

connectivity and coverage, through both geometric analysis and extensive simulation.
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