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Model Parameters 

State-space model described 
by (13)–(17) 

A = diag { –0.0271, –0.0364, –0.0644, –0.1110, –0.1763, –0.2603, 
–0.3629, –0.4841, –0.6240, –0.7826, –0.9598, –1.1556, –1.3702,  
–1.6033, –1.8551, –2.1256, –2.4148, –2.7225, –3.0490, –3.3941,  
–3.7578, –4.1402, –4.5413, –4.9610, –5.3993}, 

B = [0.0769  0.1077  0.1046  0.0995  0.0926  0.0842  0.0745  
0.0638  0.0526  0.0412  0.0299  0.0190  0.0090  0.0000  –0.0077  
–0.0139  –0.0187  –0.0218  –0.0234  –0.0235  –0.0223  –0.0200   
–0.0168  –0.0130  –0.0087]T, 

C = [0.9920  0.0000  –1.3995  0.0000  1.3893  0.0000  –1.3724  
0.0000  1.3489 0.0000  –1.3191  0.0000  1.2832  0.0000  –1.2415  
0.0000  1.1944  0.0000  –1.1423  0.0000  1.0856  0.0000  –1.0248  
0.0000  0.9605]. 

Kupfmuller’s model  
described by (19) 

T1 = 38.1392 
T2 = 14.8068 
τ  = 15.0153 
Order of Pade approximation: 10 

Strejc’s model described  
by (20) 

Tn = 16.3623 
n =3 
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Order  
of Strejc 
model M 

Order of 
ORA appro-
ximation N 

Fractional 
order 

α 

Time 
constant 
TM [s] 

Time 
constant  

Tα [s] 

Low 
frequency 

ωl 

High 
frequency 

ωh 

Cost 
function  

(8) 

3 2 0.0727 21.5102 9.2338 0.0000 1.1456 0.0417 

3 3 0.5060 19.2617  0.8708  0.0031 1.0225 0.0341 

3 5  0.9264 12.6725 209.2318 0.0000 15.1260 0.0079 

3 10 0.8722 13.0862 65.2818 0.0038 1.04.4430 0.0106 

2 2 3.6548 32.4798 12.4378 0.0011  0.0082 0.0152 

2 3 1.3459 31.3981 53.0259 0.0000 0.4961 0.0174 

2 5 0.9759 21.4935 87.5136 0.0003 4.4562 0.0535 

2 10 –1.0312 47.5752 69.4634 0.0146 0.0250 0.2608 

Model The summarized order of model Value of cost function (8) 

State–space  25 0.0156 

2’nd order Kupfmuller model  12 0.0039 

Strejc model without delay 3 0.1514 

SSF model 8 0.0079 
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