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A Sensor Network Configuration with Fault Diagnosis and Compensation for
Intermittent Observation

«K. Kosugi and T. Namerikawa (Keio University)

Abstract— This paper deals with the problem of designing fault diagnosis algorithms and compensation
algorithms for intermittent observation for discrete-time linear time-invariant systems. A networked sensor
system is designed by embedded local Distributed Kalman filters in each sensor, and the sensor agent has
to estimate plant’s state under the condition of sensor failure and loss of observation data. We propose two
KF estimation algorithms which are based on a fault detection switching relies on a fault diagnosis matrix
and an imputation method by using estimate observation, respectively. Finally we show simulation results

to analyze effectiveness of the proposed method.

Key Words: Wireless sensor network, Fault detection, Intermittent observation, Kalman filter

1 0000
00000000000000 (WSN)ooooo

0ooooooo Y, 000 wWSNOOODOODOOOO
00000000doo 3000000000000
000,00000000000000000000
000000000000 0000ooooooYo
00000000000000000,0000000
000000000 ®0000000000oooo
000000000000 000000000000
0000000. 0000 wsSNOOOOoooooo
000000000000 00D0000000000
00,0000000000000000000000
00000,0000000000000000000
0000000.wsSNOOOODOOOoooooooo
0o0oo0o0oo,00%000000000000
0000000000000000000,00000
0000o0o0oooooo. oo ?200000000
000000000000000,000000000
000000000000.0000® 000000
00000000000000000 (KF)OooOo
00000000000000,0000000000
oooooao.
00000000000000000000000
000000000000000000000000
00,0000000®00000000000 KF
000,000000000000000000000
000000000000 0000000D0O0onon
0. 0000000000000000000000
000,00000000000000000000O0
00000000000000,0000000000
000000000000 0000ooooon.
0000000000 a® .= {a} d}---a’}T € R
0p000000«/P:=a,0000000.

2 0OOddo
]ZDeﬂinalion/ - —-@%;t ]Z O?
o, = = e ) = Tntermittent
o \é‘)\)j/ 'I O  Observation
\g N N ; - >< Sengr Node
Sensor Failure

Starting Point

& Fault Diagnosis
Sending of Control Input

Fig. 1: Problem Formulation
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