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FOUR-LAYERED FORWARD ANN HIERARCHY FOR
HUGE PERCEPTUAL PROBLEM BASED ON
INFORMATION COMPRESSION

Xie Tao Zhang Yulin

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

Abstract : Due to the shortcomings of three-lavered forward nearal network ,a four-layered for-
ward neural network model was constructed based on the information compression principle, and
this network hierarchy was used to build a start-up plus main-stage model for parts of the parame-
ters of liquid rocket engine system. The time series of the input parameters were used to smooth
and filter as well as predict themselves. which were required in the health monitoring system for
rocket engine. Thus the robustness of the health minitoring system to the measurement and pro-
cess noises as well as the sensor faults were greatly improved. Evolution Strategies were used to
train the weight and coefficients of the activation functions. A procedural training strategy was ap-
plied in the optimization of the huge 4-layered network model in which the network was initially
trained globally in a whole, then broke down into layers for locally training. In addition. as this
network hierarchy has less weight and hidden nodes than the conventional 3-layered forward net-
work model, it is a classical network hierarchy for huge forward network model for function ap-
proximation.
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Table 1 The S-step smoothing . prediction

and filtering error for 17 parameters

Smoothing error (%) Filtering error (%) Prediction error (%)
Parameter

Max Average Max Average Max Average

PER 34. 6732 4. 4549 244. 928 9. 24204 75. 1577 4.6035
POVR 77. 7406 7.33381 25.6779 2. 69652 207. 657 8. 68055
PXY 84. 9672 5. 29289 133. 885 4. 25472 74. 5026 3. 88169
POY 0. 415868 1.114113 1. 70247 0. 28182 0.719296 0. 155837
PEY 1. 03879 0. 235807 1. 2204 0.201508 1. 77497 0. 243924
POVY 80. 226 3. 04823 127.78 5. 69796 126. 91 9. 11007
PK 3. 16683 0. 590232 6. 22657 1. 0314 7. 36874 1. 16001
POL 10. 3355 2. 09517 13. 5636 3. 20157 16. 9525 2. 00488
E; 59. 0659 3. 69611 65. 3754 3. 59064 115. 951 3. 8484
PEVY 43.2334 2. 48889 23. 9074 2. 5909 231. 768 6.21624
PFR 3. 58466 0.252161 0.916476 0.206456 0. 697566 0. 160885
POVFR 8.22911 0.997792 16. 4779 1. 5018 18. 6975 1. 33731
PEO 39. 2502 3.22317 26.3233 1. 83691 82.5326 6. 82424
PEWR 11. 9401 1. 68452 22.7334 2. 31001 24. 8448 2. 67092
PWEY 36. 3031 6. 29161 50. 1917 4.47132 117. 864 6. 03425
PWZY 106. 143 4. 56069 69. 4572 4. 98997 44. 234 3. 66319
PGY 4. 39296 0. 901334 3. 82399 0.379612 3. 85488 0. 364936
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