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Abstract: Fault data of weapon systems are small-sample grey sequence, which often take on the wobbly
characteristic. It is found by research that modeling of the grey wobbly sequence does not satisfy the
condition of GM (1,1) model. Therefore, it is proposed to use the dynamic exponent transformation for
transforming the grey wobbly sequence into a monotonically increasing sequence with certain grey exponent
law, and then to establish a GM (1, 1) model, which is called as grey linear power exponent function curve
model (GIM (1) ). For GIM (1), the unary linear regression modeling method is used for model parameter
identification. The results prove that GIM (1) model has good fitting and prediction accuracy for the grey
wobbly sequence of the weapon system’s fault sequence, which not only has the advantage of grey
identification algorithm, but also can meet the identification requirement of general system.
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Table 1 The smooth data sequence prediction results of
GM(1,1) & GIM(1)

S R L DRE Gy 2
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1 -0.873 -0.8730 0 -0.8730 0

2 —-0.929 -0.9107 2.60 -0.9177 1.21
3 -0.922 -0.9131 1.29 -0.9173 0.51
4 —0.869 -0.9156 5.31 —-0.91621 5.44
5 —-0.950 -0.9180 4.10 -0.9144 4.55
6 —0.899 —-0.9025 1.72 -0.9114 1.38
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Table 2 The swing data sequence fitting accuracy of

GIM(1) and GM(1,1)
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1 4.2 4.2 0 4.2 0
2 3.9 3.8420 1.49 4.0038 2.66
3 4.4 4.4013 0.03 4.2038 4.46
4 4.1 4.2010 2.46 4.4139 7.66
5 5.0 4.8895 2.21 4.6344 7.31
6 4.6 4.6733 1.59 4.8660 5.78
T 5.4 5.4211 0.39 5.1091 5.39
8 5.2 5.1562 0.84 5.3644 3.16
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Table 3 The swing data sequence prediction
accuracy of GIM(1) and GM(1,1)
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9 6.1 5.9502  2.46 5.6300  7.66

10 5.6 5.6307  0.55 5.9139  5.61

11 6.4 5.4665 1.04 6.2094  2.98

12 6.2 6.0922 1.74 6.5197  5.16

13 7.0 6.9682  0.45 6.8455  2.21
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