
Model Documentation of the
’ASTOVL Aircraft’

1 Nomenclature

1.1 Nomenclature for Model Equations

x state vector
u control input vector
w noise vector
z regulated output vector
y measurement vector

2 Model Equations

State Vector and Input Vector:

x ∈ R40u ∈ R3w ∈ R4z ∈ R11y ∈ R4

System Equations:

ẋ(t) = Ax(t) +B1w(t) +Bu(t) (1a)

z(t) = C1x(t) +D11w(t) +D12u(t) (1b)

y(t) = Cx(t) +D21w(t) (1c)

Outputs: z
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2.1 Exemplary parameter values

Symbol Value

A



−314.26215 −158.24976 −34.0023935 −7.63343964 0 0 0 0 0 0 0 0 0 0 229.1832 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
512.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 256.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 128.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 −314.26215 −158.24976 −34.0023935 −7.63343964 0 0 0 0 0 0 0 229.1832 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 512.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 256.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 128.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 −62.3634156 −31.6167544 0 0 0.836 −7.956 1.1 412.6328 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 64.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 −62.3634156 −31.6167544 −0.0016 0.036 0 0 0 −2.84396869 0 0.0067437409 0 0.0072162323 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 64.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 −0.0017 0.0413 −5.3257 −9.7565 0 −3.43289835 0 0.00335933383 0 0.0133431967 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 −0.0721 −0.3393 49.5146 −1.0097 0 −0.508975177 0 −0.0590747468 0 −0.0637954313 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 −0.0008 0.0138 −0.2032 0.0009 0 −0.215557891 0 0.0221282037 0 −0.0204226405 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −8.0 −4.0 0 0 0 0 34.4827586 −44.9280863 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −8.0 −4.0 0 0 0 0 34.4827586 −44.9280863 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −8.0 −4.0 0 0 0 0 34.4827586 −44.9280863 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −137.931034 359.42469 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −239.808153 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −137.931034 359.42469 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −239.808153 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −137.931034 359.42469 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −239.808153 0 0 0 0 0 0 0 0 0 0 0 0
0 −0.396668536 0.0435289262 −0.063611997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −0.00625 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 −0.396668536 0.0435289262 −0.063611997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −0.00625 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.0435394526 −0.0243027409 0 0 −0.000402394779 0.00382948907 −0.000529466815 −0.198613977 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −0.00625 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 2.17697263 −1.21513705 3.85066775 · 10−5 −0.000866400243 0 0 0 0.0684448657 0 −0.00016229941 0 −0.000173670706 0 0 0 0 0 0 0 0 0 −0.04375 −0.000390625 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −112.0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −112.0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −112.0 0 0 0 0
0 0.396668536 −0.0435289262 0.063611997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −112.0 0 0 0
0 0 0 0 0 0.396668536 −0.0435289262 0.063611997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −112.0 0 0
0 0 0 0 0 0 0 0 −0.0435394526 0.0243027409 0 0 0.000402394779 −0.00382948907 0.000529466815 0.198613977 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −112.0 0
0 0 0 0 0 0 0 0 0 0 −2.17697263 1.21513705 −3.85066775 · 10−5 0.000866400243 0 0 0 −0.0684448657 0 0.00016229941 0 0.000173670706 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −112.0



B



0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

−0.000856241727 0.0559355396 −0.0357540528
0 0 0

4.5251223 −48.246024 −0.147305899
0 0 0

−4.95608633 −52.5796067 0.278490552
0 0 0

0.00684993381 −0.447484317 0.286032422
−0.0137328 0.89712 −0.57344
−36.2009784 385.968192 1.17844719

72.576 −773.792 −2.36256
39.6486906 420.636854 −2.22792441
−79.488 −843.296 4.46656

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1.0 0 0
0 1.0 0
0 0 1.0
0 0 0
0 0 0
0 0 0
0 0 0



B1



0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

−0.000856241727 0.0559355396 −0.0357540528
0 0 0

4.5251223 −48.246024 −0.147305899
0 0 0

−4.95608633 −52.5796067 0.278490552
0 0 0

0.00684993381 −0.447484317 0.286032422
−0.0137328 0.89712 −0.57344
−36.2009784 385.968192 1.17844719

72.576 −773.792 −2.36256
39.6486906 420.636854 −2.22792441
−79.488 −843.296 4.46656

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1.0 0 0
0 1.0 0
0 0 1.0
0 0 0
0 0 0
0 0 0
0 0 0



C1



0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.625 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.625 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.625 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.6250625 7.8125 · 10−5 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −624.198871 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −624.198871 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −624.198871 0 0 0 0
0 2.2306311 −0.244781141 0.357716547 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −624.198871 0 0 0
0 0 0 0 0 2.2306311 −0.244781141 0.357716547 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −624.198871 0 0
0 0 0 0 0 0 0 0 −0.244840335 0.136664355 0 0 0.00226283214 −0.0215347996 0.0029774107 1.11688847 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −624.198871 0
0 0 0 0 0 0 0 0 0 0 −12.2420167 6.83321777 −0.00021653896 0.00487212661 0 0 0 −0.384893765 0 0.000912676651 0 0.000976622149 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 −624.198871


C


0 −0.396668536 0.0435289262 −0.063611997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 −0.396668536 0.0435289262 −0.063611997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.0435394526 −0.0243027409 0 0 −0.000402394779 0.00382948907 −0.000529466815 −0.198613977 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 2.17697263 −1.21513705 3.85066775 · 10−5 −0.000866400243 0 0 0 0.0684448657 0 −0.00016229941 0 −0.000173670706 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



D11



0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0



D12



0 0 0
0 0 0
0 0 0
0 0 0

5.62341325 0 0
0 5.62341325 0
0 0 5.62341325
0 0 0
0 0 0
0 0 0
0 0 0


D21


1.0 0 0 0
0 1.0 0 0
0 0 1.0 0
0 0 0 1.0
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3 Derivation and Explanation

This model is part of the ”‘COMPleib”’ - library and wasautomatically imported
into ACKREP.
The original description was:
AC14 ASTOVL Aircraft, LARGEmodel save ASTOVL aug A B1 B2 C1 C2 D11
D12 D21 D22 Ag Bg Cg Dg in ASTOVL.m /export/home/leibfr/Lipinski/matlab

4 Simulation

Figure 1: Simulation of the ASTOVL Aircraft.
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