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Inertial Device Lifetime Prediction Based on Grey Theory

TIAN Ying, WANG Lixin, LI Can, CHEN Wei, YANG Hao-tian
(The Second Artillery Engineering College, Xi’an 710025, China)

Abstract; Grey theory is an effective method for studying the performance degradation law of inertia device
and for predicting its lifetime. To enhannce the value of new information, the non-equal interval GM (1, 1)
model is improved with a weighted model. Considering that it is impossible to obtain an exact predictive
value to chaotic data sequence, a new method of grey interval prediction is proposed, making use of the
whole data trend together with extreme point information, which can overcome the shortage of extracting
boundary function by only using the extreme point. Smooth ratio of the parameter sequence is examined
firstly before modeling. The parameter sequence meeting the quasi-smooth condition is to be modeled directly
with weighted grey model, and otherwise, grey interval prediction is performed. The example shows that:in
direct modeling, the weighted model improves the prediction accuracy to level 1 from level 2 ;in grey interval
prediction, the real value lies within the prediction interval, with the average relative error of its upper and
lower boundary prediction being 4. 88%, and the prediction effect is significantly improved.
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Fig.1 Scale factors of five groups of acceleometers
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Table 1 The monomial drift coefficient of a gyroscope

B MEME | BN BN | MR WHE
1 0 7 1.15 13 2.54
2 0.29 8 1.44 4 2.69
3 0.55 9 1.77 15 2.83
4 0.64 10 1.92 16 2.9
5 0.75 11 2.18 17 2.9
6 0.90 12 2.37
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Table 2 The scale factor of an acceleometer

B W || MR WETRE | MW WEWME | MW WEMIE
1 0 6 1.17 11 1.55 16 2.31
2 0.04 T 1.03 12 0.69 17 1.57
3 0.87 8 0.77 13 2.43 18 2.24
4 0.65 9 1.03 14 1.21 19 4.09
5 0.55 10 1.23 15 2.61
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Fig.2 Smooth ratio
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Fig.3 Grey model forecasting
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Fig.4 Grey interval forecasting
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