
Model Documentation of the
’Linear cable mass problem of
order 20’

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 ∈ R20u ∈ R1w ∈ R1z ∈ R3y ∈ R2

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

1



2



2.1 Exemplary parameter values

Symbol Value

A



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 1.0 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 1.0 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 1.0 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 1.0 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 1.0

−91.1542732 64.6170927 −17.3140977 4.63929794 −1.2430941 0.333078454 −0.0892197157 0.0238004092 −0.00598192102 0.00101824175 −0.00455771366 0.00323085464 −0.000865704883 0.000231964897 −6.21547049 · 10−5 1.66539227 · 10−5 −4.46098578 · 10−6 1.19002046 · 10−6 −2.99096051 · 10−7 5.09099661 · 10−8

64.6170927 −108.468371 69.2563907 −18.5571918 4.97237639 −1.33231381 0.356878863 −0.0952016367 0.0239276841 −0.00407296699 0.00323085464 −0.00542341854 0.00346281953 −0.000927859588 0.00024861882 −6.66156907 · 10−5 1.78439431 · 10−5 −4.76008183 · 10−6 1.1963842 · 10−6 −2.03639865 · 10−7

−17.3140977 69.2563907 −109.711465 69.5894691 −18.6464115 4.9961768 −1.33829574 0.357006138 −0.0897288153 0.0152736262 −0.000865704883 0.00346281953 −0.00548557325 0.00347947346 −0.000932320574 0.00024980884 −6.69147868 · 10−5 1.78503069 · 10−5 −4.48644077 · 10−6 7.63649492 · 10−7

4.63929794 −18.5571918 69.5894691 −109.800685 69.6132695 −18.6523934 4.99630408 −1.33282291 0.334987577 −0.0570215379 0.000231964897 −0.000927859588 0.00347947346 −0.00549003423 0.00348066348 −0.00093261967 0.000249815204 −6.66411457 · 10−5 1.67493789 · 10−5 −2.8509581 · 10−6

−1.2430941 4.97237639 −18.6464115 69.6132695 −109.806667 69.6133968 −18.6469206 4.97428552 −1.25022149 0.212812525 −6.21547049 · 10−5 0.00024861882 −0.000932320574 0.00348066348 −0.00549033333 0.00348066984 −0.000932346029 0.000248714276 −6.25110747 · 10−5 1.06401829 · 10−5

0.333078454 −1.33231381 4.9961768 −18.6523934 69.6133968 −109.801194 69.5913782 −18.5643192 4.6658984 −0.794228563 1.66539227 · 10−5 −6.66156907 · 10−5 0.00024980884 −0.00093261967 0.00348066984 −0.00549005969 0.00347956891 −0.000928215958 0.00023329492 −3.97097736 · 10−5

−0.0892197157 0.356878863 −1.33829574 4.99630408 −18.6469206 69.5913782 −109.718592 69.2829911 −17.4133721 2.96410173 −4.46098578 · 10−6 1.78439431 · 10−5 −6.69147868 · 10−5 0.000249815204 −0.000932346029 0.00347956891 −0.00548592962 0.00346414956 −0.000870668605 0.000148198911
0.0238004092 −0.0952016367 0.357006138 −1.33282291 4.97428552 −18.5643192 69.2829911 −108.567645 64.98759 −11.0621783 1.19002046 · 10−6 −4.76008183 · 10−6 1.78503069 · 10−5 −6.66411457 · 10−5 0.000248714276 −0.000928215958 0.00346414956 −0.00542838226 0.0032493795 −0.000553085872

−0.00598192102 0.0239276841 −0.0897288153 0.334987577 −1.25022149 4.6658984 −17.4133721 64.98759 −92.5369879 41.2846117 −2.99096051 · 10−7 1.1963842 · 10−6 −4.48644077 · 10−6 1.67493789 · 10−5 −6.25110747 · 10−5 0.00023329492 −0.000870668605 0.0032493795 −0.00462684939 0.00206414458
0.000127274915 −0.000509099661 0.00190912373 −0.00712739526 0.0266004573 −0.099274434 0.370497279 −1.38271468 5.16036144 −4.07626833 6.36374577 · 10−9 −2.54549831 · 10−8 9.54561865 · 10−8 −3.56369763 · 10−7 1.33002287 · 10−6 −4.9637217 · 10−6 1.85248639 · 10−5 −6.9135734 · 10−5 0.000258018072 −0.000203492438



B



0
0
0
0
0
0
0
0
0
0

−6.36374577 · 10−6

2.54549831 · 10−5

−9.54561865 · 10−5

0.000356369763
−0.00133002287
0.0049637217
−0.0185248639
0.069135734
−0.258018072
0.962936555



B1



0
0
0
0
0
0
0
0
0
0

−6.36374577 · 10−6

2.54549831 · 10−5

−9.54561865 · 10−5

0.000356369763
−0.00133002287
0.0049637217
−0.0185248639
0.069135734
−0.258018072
0.962936555


C1

 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 1.0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


C

[
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 1.0

]
D11

00
0


D12

 0
0

1.22474487


D21

[
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:
CM1 Linear cable mass problem of order 20 J. A. Burns and B.B. King, ”A
reduced bases approach to the design of low order feedback controllers for non-
linear continuous systems”, ICAM Virginia Polytechnic Institute and State Uni-
versity, Blacksburg Note System matrix A is Hurwitz, but max. real part of
eigA is close to zero

4 Simulation

Figure 1: Simulation of the Linear cable mass problem of order 20.
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