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Numerical Method on Nonlinear Load Control Model )
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Abstract

For the shake of control for movement object, control theory like neural network, nonlinear model predictive
control(NMPC) is realized on digital high speed computer. Predictor of flight control system(FCS) based nonlinear model
predictive control has to be satisfied with response for hard real-time to perform applications on each module in the FCS.
Simultaneously, It gives a serious consideration accuracy to give full play to FCS’s performance. Error of mathematical
aspect affects realization of whole algorithm. But factors of bring mathematical error is not considered to calculate final
accuracy on parameter of predictor. In this paper, Predictor was made using load control model on the digital computer for
design FCS at hard real-time and is shown response time on realization algorithm. And is shown realization algorithm of
high effective predictor over the accuracy. The predictor was realized on the load control model using Euler method, Heun
method, Runge-Kutta and Taylor method.

Keywords : Nonlinear Model Predictive Control(NMPC), Predictor, Flight Control System (FCS),
Load Control Model, hard real-time
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2.1. Euler Method
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Table 1.

3.367%4

Euler . 106.8934391
Heun 610677 |360| 00169 | 5396062249
R““%Zt‘;?““a 745061 [360| 00207 | 4825980562
Taylor | 201750 |360] 00145 | 6890856253
(2nd)
E 2 M AMExS
Talbe 2 UM Performance Index.
"~ Euler 00004 | 106.8934301 | 1.004798328
Heun 00169 |5896062249 | 0.99643452
Runge-Kutta
it 00207 | 4825989562 | 0.998979839
Taylor(nd) | 00145 | 6899856253 | 1.000479157
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1000 | 1.82039] 356520/ 35.64 -0.0229/ 0.0356
100 | 204251| 360110 36| -3992.99| -0.3829) 0.36
10 | 173.663] 400000, 40| -43883.0| -4.3829 4
40 | 47.9309| 366050| 36| -9932.99| -0.3829 09
400 | 514410 357120{ 35.7] -1002.99| -0.0829| 0.0892
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