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Method of Improving Square-root Center Difference Kalman Filter with
Application to Incipient Failure Detection
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Abstract
The main characteristic of the incipient failure is the step change or gradual change of the states and parameters. Based on

It is difficult to detect the incipient failure of the complex facility in the failure detecting and diagnose field.

the orthogonality principle, this paper proposes a strong tracking square-root center difference Kalman filter (SR-CDKF)
that is named as SSR-CDKF and applied to detect the incipient failure of the complex system afterwards. Simulation
results demonstrate that the proposed filter can estimate the system state and parameter more accurately and track the
step change state and parameter quicker than the SR-CDKF, the method of how to select the parameters appropriately is
proposed by comparing the variance when selecting different parameters. At last, the incipient failure of gyro is detected
by the proposed SSR-CDKF.
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Fig.1 The structure graph of nonlinear complex system
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Fig.3 The comparison of the four filters used for nonlinear system filtering

Ye41 = Teq1 + €41 (70)
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Table 1  The filter square deviation by different parameters
! = 0.005 1 =0.01 1 =0.05 =01 =05
s=11 2.9671 2.8446 1.3907 2.4627 3.4828
p =0.95 B=15 3.9546 2.1499 1.0940 2.4192 2.1053
B8 =30 5.6540 5.8661 2.8754 3.2674 4.3619
p=11 2.5023 2.2593 1.5287 2.8205 3.4104
p=0.75 B=15 2.1568 3.7803 1.5197 3.5118 2.3776
B8 =3.0 5.2420 5.7052 2.5551 3.4928 6.3756
pg=1.1 2.1414 2.8009 1.7149 2.2853 3.0615
p =0.50 B=15 3.8541 2.7234 1.6406 2.2848 3.8061

8=3.0 3.0016 4.1903 2.4424 5.6650 5.9125
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Fig.6 The result of gyro failure detection
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