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ABSTRACT  

This thesis addresses to the problem of state and 

parameter estimation in distributed parameter systems with 

noisy measurement data. Eventhough the estimation in distributed 

systems received a great deal of interest in recent years, 

there are still many unresolved problems that need to receive. 

attention. This study applies some new techniques to resolve 

the estimation problems in distributed parameter systems. The 

first of these consists in using the Innovations Approach to 

obtain the Kalman-Bucy type distributed filter equations when 

the observations are corrupted by coloured noise. This approach 

provides an appealingly simple derivation and does not require 

any discretization procedures. In the second chapter the 

problem of state estimation for distributed parameter systems 

that have both the transportation and measurement delays is 

considered. In many practical situations time-delays are an 

integral part of the system and have to be taken into account. 

The use of the innovations-approach provides a simpler derivation 

for systems with time-delays. As a by-product the smoothing 

solutions for a non-time-delayed system can be obtained from 

the estimation equations of the above time-delay system. The 

solution of the estimation equations for the time-delay system 

often give rise to complicated partial differential equations 

that are very difficult to solve. The present study also presents 
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the consideration of manifold possibilities arising in distri-

buted systems state-estimation problems. Thus the Kalman-Bucy 

type filters are established for processing measurement-data 

obtained from spatially-continuous, spatially-independent and 

spatially-discrete points 

Till now, the studies in the estimation theory of distri-

buted systems were all based on the distributed type matrix-

Riccati-equation which requires the solutionAn(n+1)/2 (n being 

the dimension of the state space) partial differential equations. 

The Riccati-equation-based estimation results received a great 

deal of interest, because of their applicability to both time-

varying and time-invariant systems. For time-invariant distri-

buted systems an alternate algorithm that avoids the solution 

of Riccati equation is presented. Thus algorithm has many 

computational advantages depending upon the dimension of the 

measurement equation and the rank of the initial covariance 

matrix. Two special cases are considered viz. (i) low initial 

uncertainity and (ii) high initial uncertainity. These special 

cases are both interesting and has many computational advantages. 

The problem of state estimation in interacting systems 

with lumped and distributed parameters is considered next. This 

problem is very important in many chemical processes. Since 

many of these systems are nonlinear in character, this thesis 

considers the nonlinear interacting systems. (However the case 

of linear interacting systems which is a particular case is 
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presented in the Appendix). Due to nonavailability of sufficient 

results in the area of stochastic calculus for distributed 

systems, a direct extension of innovations approach to nonlinear 

distributed systems does not seem to be possible. Hence we 

pose this nonlinear estimation problem in an essentially 

deterministic framework and use the optimal control theory. The 

optimal control problem is recast in the heirarchical framework, 

so that it is easier to deal with subsystems of lower dimension 

than one large system of higher dimension. The two-point 

boundary value problem that arises in the solution of the 

optimal control problem is solved using the Invariant Imbedding 

method. An example of recycle chemical reactor is presented. 

Lastly, the problem of parameter estimation of distributed 

parameter system is considered. In the present study, the aim 

is not to go for any new method for parameter estimation, but 

to develop a new method of modelling the distributed system 

by a lumped system so that the known techniques can be used 

for parameter estimation. The finite element method, which is 

popular with the Structural Engineers is used here to model 

the distributed system by a lumped system, After making the 

finite element approximation, the extended Kalman filter is 

used to estimate the parameters. Two numerical exaTles are 

presented with a view to bring out the salient features of the 

finite element method. 
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