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Fig. 10 4DOF system
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Table 10 Physical parameters of the 4DOF system

Parameters [Unit] Value
my kel 6.000
ma [kg] 2.800 x 101
ms [ke] 1.000 x 10°
ma [kl 1.5000 x 10'
dy [Ns/m] 4.000 x 102
do [Ns/m] 4750 x 10°
ds [Ns/m] 4.585 x 103
dy [Ns/m] 2.064 x 107
ky [N/m] 3.100 x 107
ko [N/m] 1.830 x 10°
ks [N/m] 1.628 x 10°
k4 [N/m] 9.000 x 10°
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Mi(t) + Di(t) + Kq(t) = Fa(t) + Fpi(t) (12)
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9(1)© =u(t), g(t) := [gi;(B)], u(t) :={wi(t)},

921(t) = G2(t) — Gu(t), g22(t) = Ga(t) — ds(t),
924(t) = q2(t) — qu(t), g25(t) = q2(t) — g3(t),
932(t) = ¢3(t) — G2(t), gs3(t) = ¢s(t) — qa(?),
936(t) = q3(t) — q2(t), gs7(t) = g3(t) — qa(?),
9a3(t) = qa(t) — G3(t), gaa(t) = qa(t) — (1),
ga7(t) = qa(t) — q3(t), gas(t) = qa(t) — w(?),

uz(t) = —mic'ji(t), 1= 1,...74 (15)
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Table 20 Identified time invariant parameters in
Case 1

Parameters [Unit] Value
dy [Ns/m] 4.000 x 102
ds [Ns/m| 4.750 x 10°
ds [Ns/m] 4.585 x 10°
dy [Ns/m] 2.064 x 103
ky [N/m] 3.100 x 10°
ko [N /m] 1.830 x 105
ks [N/m] 1.628 x 10°

Case 20 000 04, = 10 [m/s], d} = 2064
[Ns/m]0 0 0d} = 2d, = 2064 [Ns/m]0 0000

t[s]

Fig. 20 Result of the identification (Case 1,
tl = 025 [s], t2 = 05 [s], 2 = 0.75 [¢],
kL = 0.9 % 105 [N/m], k = 2k} = 1.8 x 10° [N/m])
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Fig. 30 Result of the identification (Case 2,
vy, = 10 [m/s], d} = 2064 [Ns/m|, di = 4128
[Ns/m])
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Table 30 Identified time invariant parameters in
Case 2

Parameters [Unit] Value
dy [Ns/m] 4.000 x 10?
ds [Ns/m] 4.750 x 103
d3 [Ns/m] 4.585 x 103
ky [N/m] 3.100 x 10°
ko [N/m] 1.830 x 10°
ks [N/m] 1.628 x 10°
kg [N/m] 9.0190 x 10°
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Table 40 Identified time invariant parameters in

Case 1 (noise level v = 1%)

Parameters [Unit] Values Error %
dy [Ns/m] 3.999 x 102 | 0.0250
dy [Ns/m] 4.750 x 10* | 0.0000
ds [Ns/m] 4.585 x 10° | 0.0000
dy [Ns/m] 2.064 x 10* | 0.0000
ky [N/m] 3.100 x 10° | 0.0000
ko [N/m] 1.830 x 10° | 0.0000
ks [N/m] 1.628 x 10° | 0.0000
ks [N/m] 8.994 x 10* | 0.0667

000000000000 003,0000000000

Table 50 Identified time invariant parameters in

Case 1 (noise level v = 5%)

Parameters [Unit) Values Error %
d1 [Ns/m] 4.016 x 10% | 0.4000
do [Ns/m] 4.747 x 10% | 0.0632
ds [Ns/m] 4.584 x 10® | 0.0218
dy [Ns/m] 2.064 x 103 | 0.0000
k1 [N/m] 3.095 x 10° | 0.1613
ko [N/m] 1.826 x 10° | 0.2186
ks [N/m] 1.621 x 10° | 0.4300
k4 [N/m] 8.986 x 10* | 0.1556

Table 60 Identified time invariant parameters in
Case 1 (noise level v = 10%)

Parameters [Unit) Values Error %
dy [Ns/m] 3.980 x 102 | 0.5000
do [Ns/m] 4.743 x 10% | 0.1474
ds [Ns/m] 4.582 x 10% | 0.0654
dy [Ns/m] 2.064 x 103 | 0.0000
k1 [N/m] 3.086 x 10° | 0.4516
ko [N/m] 1.815 x 10° | 0.8197
ks [N/m] 1.612 x 10° | 0.9828
k4 [N/m] 8.943 x 10* | 0.6333
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Tab

le 70 Identified time invariant parameters in

Case 1 (noise level v = 50%)

Parameters [Unit] Values Error %
d1 [Ns/m] 3.826 x 102 | 4.3500
ds [Ns/m] 4.644 x 10® | 2.2316
ds [Ns/m] 4.511 x 10% | 0.1614
dy [Ns/m] 2.072 x 10* | 0.3876
k1 [N/m 2.710 x 10° | 12.5806
ke [N/m 1.514 x 10° | 17.2678

8.235 x 10* | 8.5000

[N/m]
[N/m]

ks [N/m] 1.312 x 10° | 19.4103
[N/m]
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