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Fault diagnosis of greenhouse sensors nodes based on time
series and neural network

WANG Jun'?, LIU Gang'"
(1. College of Information and Electrical Engineering/Key Laboratory of Modern Precision Agricultural System Integration
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Abstract The existence of faulty sensor nodes in wireless sensor networks (WSN) causes not only degradation of the
network quality of service,but also a huge burden of the limited energy. Therefore, a method of accurate assessment
about node failure status needs to be discussed. This paper adopts time series analysis and GA-BP neural network to
establish a sensor nodes fault diagnosis system based on the combination of time series analysis and GA-BP neural
network. With the aid of analyzing the sensor sample data and extracting model parameters as characteristic vectors,a
net training process based on characteristic vector was used to build a GA-BP neural network to detect the sensor
nodes faults and improve the diagnosis accuracy. The research result shows that the fault diagnosis method can
effectively detect the sensor nodes failure type, the Euclidian Distance Sum of 15 test samples output vector and similar
failure vector is 0.007 and the average recognition success rate is 100% .
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Fig. 1 Structure of greenhouse WSN
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Fig. 2 Structure of fault diagnosis system
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Curves of sum squared error and fitness by obtained Genetic BP algorithm
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Table 1 Sensor state parameters to be tested
A 2 -
5 R

¢, b b

1 0.153 0 0.842 5 0.043 6 EH
2 0.406 7  0.9007  0.3551 E#
3 0.176 9 0.566 4 0.052 2 IE#
4 0.437 0 0.3693 —0.062 4 K3t
5 0.495 0 0.3596 —0.0342 K€
6 0.837 6 0.0655 —0.112 0 Kt
7 1.9170 —0.878 3 —0.044 6 M4
8 1.917 1 —0.927 3 0.0035  FEHEzs
9 1.9239 —0.9321 0.0019  FEHizs
10 0.057 8 0.7675 —0.0557 w2
11 0.076 1 0.6210 0.016 4  Kifm2
12 0.023 8 0.709 2 —0.042 9  Hifm2=
13 0.9371 —0.0025 —0.0611 s
14 0.925 0 0.0017 —0.060 3 ik
15 0.944 9 0.0030 —0.0055 s
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Table 2 Output result of the network identification by Genetic BP algorithm and BP algorithm
% BP Bk BP 5k
¥ ) 44 AR i
a as as ay as a, as as ay das
1 0.996 3 0.0000 0.0000 0.0018 0.0000 0.9920 0.0000 0.0000 0.0036 0.0000 (1,0,0,0,0)
2 1.000 0 0.0000 0.0000 0.0000 0.0009 1.0000 0.0000 0.0000 0.0111 0.0029 <(1,0,0,0,0)
3 0.999 7 0.0000 0.0000 0.0001 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (1,0,0,0,0)
4 0.000 0 1.0000 0.0000 0.0000 0.0000 0.0001 0.9999 0.0000 0.0011 0.0000 (0,1,0,0,0)
5 0.0013 0.9995 0.0000 0.0000 0.0000 0.0164 0.9940 0.0000 0.0004 0.0000 (0,1,0,0,0)
6 0.0000 0.9975 0.0000 0.0000 0.0019 0.0000 0.9995 0.0000 0.0000 0.0026 (0,1,0,0,0)
7 0.0000 0.0000 0.9999 0.0000 0.0001 0.0000 0.0000 0.9997 0.0000 1.0000 (0,0,1,0,0)
8 0.0001 0.0000 0.9999 0.0000 0.0002 0.0000 0.0000 0.9997 0.0000 1.0000 (0,0,1,0,0)
9 0.0001 0.0000 0.9999 0.0000 0.0002 0.0000 0.0000 0.9997 0.0000 1.0000 (0,0,1,0,0)
10 0.000 0 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 (0,0,0,1,0)
11 0.000 0 0.0000 0.0000 0.9999 0.0000 0.0002 0.0000 0.0000 0.9925 0.0000 (0,0,0,1,0)
12 0.000 0 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 (0,0,0,1,0)
13 0.000 0 0.0003 0.0003 0.0000 0.9989 0.0000 0.0047 0.0001 0.0000 0.9962 (0,0,0,0,1)
14 0.000 0 0.0003 0.0002 0.0000 0.9984 0.0000 0.0071 0.0001 0.0000 0.9950 (0,0,0,0,1)
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