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Multi-section classification improving
integrated fault diagnosis method based on

independent component analysis and support-vector-machines
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(1. School of Automation & Electrical Engineering, Nanjing University of Technology, Nanjing Jiangsu 210009, China;
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Abstract: The integrated diagnosis method of independent component analysis (ICA) and support-vector-machines
(SVM) is improved by multi-section classification. Fault classification model of SVM is designed for each section in the
high dimensional characteristic space. By diagnosing the fault type in different section, we improve the ICA--SVM fault
diagnosis performance. This method has been applied to diagnose 19 types of valve failures on the dynamic actuator refer-
ence platform (DAMADICS). Simulation results show that the ICA--MSVM fault diagnosis method based on multisection
classification effectively improves the accuracy of fault diagnosis.
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2 ICA (Process monitoring bas-
ed on ICA arithmetic)

2.1 ICA (ICA arithmetic)
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: A = [a1 a2 · · · am] ∈ R
l×m

, E ∈ R
l×n . ICA S

A , W
X S.
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2.2 (Feature extracting and
process monitoring)
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3 ICA--MSVM (ICA--
MSVM fault integration diagnosis methods)

3.1 (Multi-
section of high dimensional space)
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Fig. 1 Off-line arithmetic of ICA--MSVM

3.2 (Multi-classification
arithmetic based on SVM)
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3.3 ICA--MSVM (Fault online
diagnosis method based on ICA--MSVM)
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2 ICA--MSVM

Fig. 2 Fault online diagnosis flow chart based on ICA--MSVM

4 (Simulation)
MATLAB/SIMULINK
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3
Fig. 3 The structure sketch map of DAMADICS actuator FDI

benchmark

1 DAMADICS
Table 1 Fault description of DAMADICS actuator

FDI benchmark
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ICA .
3 .

12 (F1, F2, F3, F6, F7, F9,
F10, F13, F16, F17, F18, F19)

,
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3 SVM
SVM .

K(x, xi) = exp(−‖x − xi‖2/C),
, C ∈ [10−10, 1010], σ ∈ [0, 1],

ε = 0.01 . ,
C = 0, σ = 0.6 .

3
SVM 2

. ICA 3
SVM 4 . ,

ICA ,
, 3 SVM

, .



2 : 233

4 ICA ICA--MSVM

Fig. 4 Fault classification effect of ICA--MSVM in three dimensional ICA feature space
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2 ICA--MSVM
Table 2 Comparative analysis of simulation with ICA--MSVM and ICA--SVM

/% F0 F1 F2 F3 F6 F7 F9 F10 F13 F16 F17 F18 F19

ICA--SVM 97.3 89.2 91.8 80.4 28.1 60.2 5.8 90.6 32.1 60.2 10.4 82.1 86.9
ICA--MSVM 98.6 94.5 92.3 94.1 83.6 81.7 70.1 92.1 76.9 90.1 80.4 91.1 87.3

5 (Conclusion)
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