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Fault Diagnosis of Liquid Rocket Engine by Dynamic Time
Warping Combined with Decision Tree Method

HU Xiae- ping, HAN Quan-dong, LI Jing hao
(College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: Through dynamic time warping analysis to the hot-fire test data and simulated fault data of a certain liquid rocket engine,
the warped path sets were obtained. Combined with the decision tree method, fault detection and diagnosis were carried out. Results
show that there were no failing report and no misstatement for fault tests, and no misstatement for nomal tests. Compared with those
results by ANN and SVM methods, the successful application of the dynamic time warping method combined with decision tree was
proved.
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Tab.1 Selected parameters for training sets
X1 X8 X15
X2 X9 X16
X3 X10 X17
X4 X11 X18
X5 X12 X19
X6 X13 X20
X7 X14 X21
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4 2007 4
13- TER < = 0.18024
| 11- POR < = 0.30607
| | 17- PFY < = 0.000165
| | | 1- NWR < = 0.000704: (226.0)
| | | 1- NWR > 0.000704
| | | | 2- NWY < = 0. 006954: (16.0)
| | | I 2- NWY > 0. 006954 (4.0)
| | 17- PFY > 0.000165: (1234.0)
| 11- POR > 0.03607
| | 4- GY < = 0.000934: (4.0)
| | 4- GY > 0.000934: (22.0)
13- TER > 0.18024
| 2- NWY < = 0.019692: (6.0)
| 2- NWY > 0.019692: (19.0)
2
Fig.2 Decision tree mined for test daa
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Tab.2 FDD results for fault test data
T10- 1 T155 T20
42. 7s 275. 5s 29. 6s
l‘” 42. 7 275. 65 30.2s
1l 42. 64s 275.2s 4. 48s
161 42. 6s 275.3s 30.0s
3
Tab.3 FDD results for normal test data
Test No. Result Test No. Result Test No. Result
T 145 Nomal T183 Normal T1921 Nomnal
T 146 Noma T184 Normal T1922 Nomal
T147 Nomal T1851 Normal T1931 Nomal
T 1511 Nomal T1852 Normal T1932 Nomal
T1512 Nomal T1861 Normal 1232 Nomal
T152 Nomal T1911 Normal T233 Nomnal
T153 Nomal T1912 Normal
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X53 < = 0.000905: faultO ( 14. 0)

X53 > 0.000905

| X40 < = 0.000011: fault! (10.0)

| X40> 0.000011

| | X0 < = 3457059465 fault2 (20. 0)

| | X0 > 3457059465

| |1 X69< = 15211010266

| | | X69< = 6453162889: fault3 (8.( 1.0)
| | | X69> 6453162889

| I I 1 X0< = 3930706726: fault2( 4. 0)
| | I 1 X0> 3930706726

3

Fig.3 Decisbn tree mined for simulated fauk data

, . [M]. : ,19%.
. . . L2004, 21(3).
. : [M]. : ,2001.
[J]. ,2005, 31(4).
[D]. : , 199.
, ;- [ C]//2006

(TCS2006) , 2006.



