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Comment on “Application of BEM with extended

Kalman filter to parameter identification of an elastic

plate under dynamic loading” by M. Tanaka,

T. Matsumoto and H. Yamamura [Engineering Analysis

with Boundary Elements 28 (2004) 213–219]

In a recent paper, Tanaka et al. [1] successfully applied

the boundary element method (BEM) for analyzing the

elastic plate subjected to dynamic loadings to the corre-

sponding inverse problems. They assumed that the lateral

displacement of the plate is measured at eight points in the

plate domain. Based on these measured data, they employed

the extended Kalman filter (EKF) through iterative

computation to update the parameter values. The authors

provided two numerical examples to demonstrate that their

method can be applied even if some measurement errors are

included in the measured data. We found that there are three

problems involved in their paper. Thus, the purposes of this

comment are to suggest: (1) an approach to add hypothetical

errors in generated error-free measurement data, (2)

different forms of dynamic load to be applied to generate

the plate deflection, and (3) the use of wider range of initial

parameter values when applying EKF to their inverse

problems.

Though the mathematical models cannot simulate the

real world perfectly, i.e. there are always unavoidable

noise, the EKF can provide excellent estimation results

because it considers the statistic of the noise by adding

system noise and measurement error in the state–space

formulation. There are three kinds of error involved in

the EKF algorithm, i.e. system noise, measurement error,

and estimation error. In Tanaka et al.’s paper [1], the

system noise in Eq. (20) is set to zero and the

estimation-error covariance matrix Pk/kK1, appeared in

Eqs. (24) and (26), is assumed to be a constant at the

step kZ0. They then computed the measured data by the

BEM combined with Laplace transform [2] and used

different error covariance R (0, 10K13I and 10K14I) in

the EKF algorithm to demonstrate that the noisy

measured data did not significantly affect the identified

results. However, such an examination of

measurement error seems to be incorrect. The measure-

ment error in the observation equation, Eq. (21), was

zero since the measured data they used were directly

obtained from the BEM combined with Laplace
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transform. Accordingly, the measurement error covari-

ance R should also be zero during the identification

processes. For testing whether the EKF can pursue

proper estimated results even under the condition that the

data contains minor error, the authors can refer to the

article by Leng and Yeh [3] in which the measurement

errors are represented by white noise or correlated noise

and added to the measurement data. Leng and Yeh [3]

also examined the effect of the measurement errors on

the estimation result. We believe that the BEM combined

with EKF should be capable of obtaining great

estimation results even the measured data contain errors.

We herein suggest using different dynamic loading

functions to generate different types of displacement. In

the second example, Tanaka et al. [1] used a loading

represented by the product of a constant loading P0 and

Heaviside function H(t), which indeed was a constant

loading instead of a time varying loading (dynamic

loading). They mentioned in Section 4 that the results of

the first numerical example were very great for the dynamic

loading (PZ50 sin 40ptC50 (N)) case. Since the BEM

combined with EKF is very powerful to the inverse

analyses, we suggest that for the second example they

might use a dynamic loading such as a modified P with

different amplitude or frequency from the first example, the

transmission pulse of Jiang et al. [4], or impulsive loading

used in Li et al. [5].

Finally, we would like to discuss the choice for the

initial parameter values when applying the EKF. Knop-

man and Voss [6] pointed out that the information about

the physical parameter may be most accurately obtained

at points in space and time with high sensitivity. For the

most sensitive parameter to the mathematical models for

engineering problems such as Young’s modulus to the

material and the transmissivity to the groundwater flow,

EKF generally allows a fairly wilder range of initial

guess. Tanaka et al. [1] provided six different initial

values of Young’s modulus ranging from 1.0!1011 to

3.0!1011 and the target value is 2.0!1011. Leng and

Yeh [3] demonstrated that the initial guess of the

transmissivity T can range from 100 to 3000 m2/day

whereas the target value of T is 1139 m2/day. Based on

our experience, the EKF can identify the major

parameter without loss accuracy even the guess value

is one order of magnitude less than the target value.
Engineering Analysis with Boundary Elements 29 (2005) 93–94
www.elsevier.com/locate/enganabound

http://www.elsevier.com/locate/enganabound


Correspondence / Engineering Analysis with Boundary Elements 29 (2005) 93–9494
References

[1] Tanaka M, Matsumoto T, Yamamura H. Application of BEM with

extended Kalman filter to parameter identification of an elastic plate under

dynamic loading. Eng Anal Boundary Elem 2004;28:213–9.

[2] Tanaka M, Matsumoto T, Judai S. On dynamic bending analysis of

elastic plates by the boundary element method. Proceedings of the

fourth conference on computational engineering, Japan: JSCES; 1999,

p. 1015–1058.

[3] Leng CH, Yeh HD. Aquifer parameter identification using the

extended, Kalman filter. Water Resour Res 2003;39(3):1062,

doi:10.1029/2001WR000840.

[4] Jiang F, Rohatigi A, Vecchio KS, Adharapurapu RR. Crack length

calculation for bend specimens under static and dynamic loading. Eng

Fract Mech 2004;71:1971–85.
[5] Li Y, Ramesh KT, Chin ESC. Dynamic characterization of layered and

graded structures under impulsive loading. Int J Solid Struct 2001;38:

6045–61.

[6] Knopman DS, Voss CI. Behavior of sensitivities in the one-

dimensional advection-dispersion equation: implication for parameter

estimation and sampling design. Water Resour Res 1987;23(2).

Hund-Der Yeh*, Yen-Chen Huang

Institute of Environmental Engineering,

National Chiao-Tung University,

No. 75 Po Ai St., Hsinchu, Taiwan,

E-mail address: hdyeh@mail.nctu.edu.tw

Available online 31 October 2004
*Corresponding author. Tel.: C886 3 5731910; fax: C886 3 5726050.


	Correspondence
	References


