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ABSTRACT

Wireless sensor networks are installed in various environments and collect sensing data through wireless links.
The quality of a wireless link may be unstable due to environment causes and hardware performance in wireless
sensor networks. Since the change of the link quality may cause data loss, sensor nodes need to adaptively
estimate the change of the link quality. Also, the routing protocol should deal with this situation.

In this paper, the adaptive link quality estimation and routing scheme in the large-scale wireless sensor
networks are proposed. When the quality of a link is unstable, sensor nodes agilely estimate the quality of links,
and the new route is selected. When quality of a link is stable, the link quality is occasionally estimated so that
the energy consumption is reduced. Moreover, sensor nodes exchange less beacons in order to reduce an
overhead in dense networks. In the case of sparse network, the sensor nodes exchange more beacons for finding

a better route. We prove that the proposed scheme can improve the energy efficiency and reliability.
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rl’ROGRAM Link state and density aware link quality estimation

GROBAL Blcurrent, Neurvent
Set the number of neighbor nodes N,
Set the [max,min] beacon interval Blnaw, Blmin

WHILE
IF (New node || Data packet loss) THEN
Beacon timer reset
Beacon interval = Blmin
ELSE
Beacon interval = Blewrent
IF (Neurvent > Noun) THEN
Increase multiplicatively the Bicurrent
IF (Blmin < BIcurrem) Blcuwrent =Blmax
ELSE
Increase additively the Bicurrent
IF (BImin = B[current) Bleurrent =Blmax
ENDIF
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(PROGRAM Link quality based routing

GROBAL UPDATEvwm, Current_perent_lq, Neighbor lq
Set the BCAST estimation window size BCASTwindow

WHILE
IF (BCASTivindow <= UPDATEmm ) THEN
UPDATEman Reset

IF (Current_perent_lq < Neighbor_lq ) THEN
Change the other parent
ELSE
Maintain the current parent
ENDIF

Update the link quality of neighbor table
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