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An Application of the Sensitivity Method for Parameter Estimation

Moon Yeal Baek*

{ Abstract |

I

This paper deals with the application of sensitivity method to the parameter estimation for the dynamic analysis of gener-
al mechanical systems. In this procedure, we take the derivatives of the given system with respect to a certain parameter
and use this information to implement the steepest-descent method. This paper will give two examples of this technique
applied to simple vehicle models. Simulation results show excellent convergence and accuracy of parameter estimates.
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27) goll e de 323 A (7)oh LM AAE = Table 1 Notation and parameter value of model in Fig. 1
292& 29 29 yOZ 3o deiuig :3& 5338 m, sprung mass 1460 [kg]
At m, unsprung mass 60 kgl

I suspension damping coefficient | 2000[N.s/m]

3.1 2 XKk 1/44 gl c, tire damping coefficient 200[N.s/m]

A WA dAlE 2AFEE 2= P4 FHE = 1/4 k, suspension spring constant 35000{N/m]

g vgg Fig. 1 3} gt} k, tire spring constant 250000[N/m]
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Table 2 Parameter estimation result for and

Fig. 2 3DOF vehicle handling model

Table 3. Notation and parameter value of model in Fig, 2
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nput iteration no. k m body mass 1412 [kg]
Impulse 8357 1ES I yaw moment of inertia 1396.6 [kg.m]
996 1ES L mass center to front axle 1.17[m]
Multiple frequency 15 1ES (for ) A mass center to rear axle 1.34[m]
1E6 (for k) H friction coefficient 0.6
C, comering stiffness 40000 [N/m]
C longitudinal stiffness 40000[N/m]
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Fig. 3 Sensitivity of states with respect to the parameter
C =20000 (case A)

Table 4 Parameter estimation result for C,

state case Iteration no. ‘ k 1 error[%]

A 131 1LE9 0.00

v B 41 1ES 0.00
* C 38 1E10 0.00
D 35 1E10 0.00

A 29 1E7 0.00

v B 75 1E3 0.00
* C 35 1E8 0.00
D 18 1E8 0.00

A 53 1E9 0.00

¥ B 20 1E7 0.00
C 38 1E9 0.00

D 37 1E9 0.00
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