29 3 JOURNAL OF NATIONAL UNIVERSI'Y OF DEFENSE TECHNOLOGY Vol.29 No. 3 2007

:1001- 2486(2007) 03— 0098- 05

S ouk, B A N AF
( , 410073)

(FMESA) logistic

; ; ; logistic
:TP277 :A

Study on Relation Analysis Technology between Time Stress
and Electromechanical System Faults

LV Ke-hong, QIU Jing, LIU Guar jun
( College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Time stress measurement device (TSMD) technology is a measurement and recording technology that can be used for
stress history recording and data analyzing. The principle and developmert history of the TSMD were introduced in brief. Then, some
relation analysis technologies between time stress and electromechanical system faults based on FMESA and logstic regression were
studied. In order to improve the validity of our technologies, a case about the gy was studied. The resulis of the case show that the
relation analysis technologies between time stress and electromechanical system faults in this paper can effectively find out the
electromechanical system faults induced by critical stresses, and can be applied in the fault diagnosis and prediction of electromechanical
system.
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Fig. 2 Data of gyro experiment
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Tab. 2 The result of Logistic regression analysis
x? P
1 2.0953 0. 3981 27. 6964 < . 0001
X1 1 0. 3147 0. 00609 5. 8509 0.0156
x2 1 - 0.00398 0. 00287 1. 9214 0. 1657
x3 1 0. 7947 0. 3472 5. 2406 0. 0221
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Fig.3 The ROC curve of regression
4
2
[1] , .. M]. : . 2002: 146~ 149.
( )[C1/ /2001 ,

,2001: 145- 149.

[3] Havey G, Louis S, BruskaS. Micre-time Stress M easurament Device Development[ R]. Rane Laboratory Air Force M ateriel Command Griffiss Air
Force Base,New York, 1995.

[4] Nakanichi R, Imoto S, Miyano S. Case control Study of Binary Disease Trait Considering Interactions between SNPs and Environment al Effects using
Logistic Regression[]J]. Proceedings of the Fourth IEEE Symposium on Bionformatics and Bioengineering, 2004.

[5] R .SAS [M]. : , 2004: 295- 316.

[6] Skomin V A, Popyack L J. Reliability of Flight Critical Sysem Components and Their “ Hisgtory of Abuse” [ C]//Aerspace and Electronics
Conference, 1995, 1: 376— 38I.

[7] s . Logistic [J]. , 2004,17( ):144- 147.

(L% 75M)

[1]  Philippe C. Task Scheduling over Disgributed Memory Machines [ M]. Parallel and Disributed Algorihms, North Holland, 1988: 165— 176.
Muthuaimaru M, Howard J S. A Dynamic Matching and Scheduling Algorithm for Heterogeneous Computing Systems [ C]//HCW’ 98, Orlando,
USA, March 1998 57- 6.
[3] Hyunok O, Sconhoi H. A Static Scheduling Heurig ic for Heterogeneous Processors [ C]// Proceedings of Europar’ 96, Volume 1124 of Ledure Notes
in Computer Science, Lyon, France, August 199%: 573- 577.
Volker S. Gaussian Elimination Is Not Optimal [ J]. Numerische Mathanatik, 1969, 14(3):354- 356.
Gilbert S, et al. A Compile-time Scheduling Heuristic for Intercomection Constrained Heterogeneous Processor Architectures [ J]. IEEE Transactions
on Parallel and Disributed Systems, 1993, 4(2): 175- 187.
[6] Shirazi B, et al. Analyss and Evaluation of Heuristic Methods for Static Task Scheduling [ J]. Journal of Parallel and D stributed Computing, 1990,
10: 22— 232.
[ 7] Levchuk GM, et al. Nomative Design of Organiztions —Part I: Mission Planning [ J]. IEEE Transaction on Systems, Man, and Cybernetics —Part
A, 2002, 32(3): 346- 359.
[8] Zadeh L A. Towards a Theory of Fuzzy Information Granulation and Its Centrality in Human Reasoning and Fuzzy Logic [J]. Fuzzy Sets and
Systams, 197(19): 111- 127.
[9] Yang D S, Zhang W M, Liu Z. Task Allocating Among Group of Agents [ C]//WI 2004, 1EEE Press, Beijing, September, 2004 574- 579.
[10] Levchuk G M, Levdhuk Y N, Luwo J, et al. Nomative Design of Organzations—Part I[: Organzational Strudure [J]. IEEE Transaction on
Systems, Man, and Cybernetics—Part A, 2002, 32(3): 360— 375.
[11] Levchuk, GM, Levchuk Y N, et al. Nomative Design of Project-based Organizations—Part IIl: Modeling Congruent, Robust, and Adaptive
Organiztions [ J]. IEEE Transaction on Systems, Man, and Cybemetics —Part A, 2004, 34(3): 337- 350.
[12]  Jomnes J A, Culbreth C T, King R E. Manufacturing Cell Design: An Integer Programming Model Employing Genetic [ J]. IIE Transactions, 1996,
28(1): M- 8.
[13] Kazrooni M, Luong L, Abhary K. Cell Formation Using Genetic Algorithms [ J]. International Joumal of Flexible Autanation and Integrated
Manufacturing, 1995, 3: 283- 29.
[14] GuptaY P, KumarM C, Sundaram A. Minimizing Total Intercell and Intra cell Moves in Cellular Manufacturing: A Genetic A lgorithm A pproach
[J]. Intemational Joumal of Computer Integrated M amufacturng, 1995, 8(2): 92- 101.
[15]  Xiu BX, Zhang W M, et al. A Novel Organizational Design Methodology Based on the Theory of Information Granulation [ C]//The Fouth
International Conference on Machine Leaming and Cybernetics, Guangzhou, August, 2005: 1- 6.



