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FEATURE EXTRACTED USED FOR LIQUID
PROPELLANT ROCKET ENGINE
FAULT DIAGNOSIS

Liu Bing Zhang Yulin

(Dept. of Aerospace Technology, National Univ. of Defence Technology, Changsha, 410073)

Abstract: The original feature of fault of liquid rocket engine is extracted, so that the normal
pattern of malfunction can be expressed effectively by a few new features. The influence of different
distributing matrix of original feature on the validity of extractive feature has been compared. The
effect of using these new features to represent various fault has been examined. The result shows that
both effects are in accordance with each other.

Subject terms: Liquid propellant rocket engine, Engine failure, Fault diagnosis, Feature
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Table 1 The effect of same new feature on classifying

Serial number Distributive matrix Distributive matrix Covariance matrix Space of original
of faulte in classes between classes of total fature
1 30. 50 31. 14 30. 86 31.00
2z 25.99 26.73 26. 40 26. 82
3 37. 96 38. 39 38. 47 38. 49
4 46. 33 46. 49 46. 44 46. 44
5 43. 56 44. 53 43. 94 44. 4]
6 38. 40 38.67 38.43 44. 41
7 46. 33 46. 49 46. 44 46. 44
8 38. 40 38. 67 38. 43 44.59
9 25. 99 26.73 26. 40 26. 82
10 34. 69 35. 55 35.19 35. 57
11 92.58 93. 52 92. 75 92.55
12 70. 07 71.13 70. 16 70.15
13 26. 87 27. 10 27.00 27.01
14 37.01 37.78 37.54 37.80
15 26. 87 27.10 27.00 27.01
16 37.01 37.78 37. 54 37. 80
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Table 2 Influence of different number of featurs on classifiable property between classes

Number of Distributive matrix Distributive matrix Covariance matrix
new features in classes between classes of total
12 22. 69 29.70 25. 83
13 33.90 32.77 26. 34
14 37.01 37.78 37. 54
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Table 3 The threshold of judge for different distributive matrix

Serial number Distributive matrix Distributive matrix Covariance matrix  |Relative change of feature
of fault in class between class of total factor without reject
1 18. 02 18.15 18.10 0.022
2 11. 45 10. 55 11. 43 0.022
3 37.55 37. 30 37.24 0.022
4 3.98 3. 87 4.03 0. 022
5 29.58 26. 90 29.21 0. 022
6 7.07 2.91 2.69 0. 022
7 8.20 7.95 8.12 0. 022
8 3. 34 3.06 2.95 0.022
9 8.08 6. 33 7.7 0. 044
10 37.41 34.11 37.16 0. 088
11 3.58 3.53 3.56 0. 022
12 40. 11 40. 82 40.18 0. 022
13 28.91 29.08 28. 90 0. 022
14 22.50 20.18 22.13 0. 022
15 28. 49 28. 55 28. 35 0. 022
16 6. 49 6. 25 6. 45 0.022
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