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Network Link Quality Estimation with Local Characteristics in WSNs

LI Jun-wei LI Shi-ning ZHANG Yu
(School of Computer Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract Reprogramming (i. e. code dissemination) is one of the key technologies to enable software update in wireless
sensor networks, Traditional code dissemination protocols are evaluated for performance comparisons by simulations and
testbed experiments. Recently, the analytical model was proposed to characterize software update and evaluate perform-
ance of state-of-the-art code dissemination protocols because the analytical model is both lightweight and accurate for
performance evaluation in large scale networks. However, the analytical model depends on estimation of network-wide
link quality. The methods used to calculate network-wide link quality in previous analytical models ignore local charac-
teristics in software update, thus the calculated network-wide link qualities are not scalable in different topologies of
networks and are not accurate enough. By this observation, a novel method with local characteristics for estimation of
network-wide link quality was proposed, which takes the averaged expectation of link qualities of neighborhood nodes
from any node as local link quality for that node. Therefore, the proposed method an reflect network-wide software up-
date accurately. When taking the estimated network-wide link quality of this proposed method as input for the analytical
model to predict the performance of reprogramming, i. e. completion time of software update, the analytical results
match that of testbed experiments with high accuracy. The prediction error of the analytical results is below 5% in linear
and grid networks, Therefore, the proposed method is robust and adaptive in both linear and grid networks, compared
with existing methods for estimating network-wide link quality.

Keywords Wireless sensor networks, Network link quality, Local characteristics, Software update, Reprogramming
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EE 23 (dBr) A FiE HREH
¥ 7k FHEF
AX4 AH (—87,—82)  0.8960  0.4193 0. 8745
AX4 WM (—90,—84)  0.5246  0.1866 0. 8502
AX4 WA (—91,—79  0.5593  0.2631 0. 7440
(~67,—65), .
IX2&H S Y 0.6495  0.3797 0. 7903
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o, T B A S T 3 58 AR 18] 5 SR B0 R E AT A TRl B WA
R 3, PEE RN SRR R R SRR BTN,
FHREXBREE RERE A8 M, 7 H 2R B X sepE pE i 8
B2 TP R B H AN, BT B R M 248 55 1%
FREAL B R AR, Q0 7E 4 X 4 A% B 4% o, RSSI X 8] &
(—90,—84)dBm FI(—91, —79)dBm &, 348 H L8 &
BAETHE™ B R E A SR A THE. HRERFEE
Tl iy F Rkl b BLA % 6 B BB 068 IR TR B
PE S T RN ETHE, EM SRR FRNER T, 5485
BB AT ER T, 10 4 X4 Rk A M 4 & RSSI X [A]
H(—87,—82)dBm MIFE . (HRWAVEN T I{E B AR
REEPE A S R — R AR R IR TR 7E s 2 IR A 1
B, 004X 4 PIHE B R 4% RSST X 6] 2 (—91, —79) dBm #)
1E. Rob . ERENRGE S, BREF7E R EA PRI
PR B SER, SBOR AR — F BB THER R E .
REAFPEESEBREHERE T RSB 8 H Mg
R REMAITHE HEATERRAETERAKE., HLUL
ERERTMUEH , 5EA MR RRM L, A SCRH M &
&AM BAT .

BRIE ASCRE TR AR MR R
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B SRAEG SRR RN MENER. 8
o SEH PRI 5 4 I R i 25 SR %t B, U R AR SCHR O i
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