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RBSTRACT

The thesis deals with the problem of‘state and parameter‘
estimation in distributed parameter systems. Tuwo diFFe;ent approa-
ches to the problem of parameter estimation in distributed systems
have bzen considersd. One makes use of an equivalent state-varia-
ble lumped model whereas the othesr approach is more direct identi~
fication through the use of Walsh-functions. In the first methad,
both state and parameter estimation problems are involved which
increase the dimension of the problem. Also, the method is restri-
cted to linearized models. The solution is obtained through the
use of a two-stage bootstrap state and parameter estimation algo-
rithm« The second method of parameter estimation is more general
in the sense that it is applicable to both linear and nonlinear,
lumped and distributed systems. Properties of Walsh functions
are uSed to establish suitable lemma that helps in getting equiva-
lent linear algebraic equations from the original linear or none-
linear partial differential equations. Solutions to special cases
like bilinear, time varying, time and space varying distributed
parameter systems through thé above approach have also been pro-
posed. Some application of these methods to chemical plants, viz.,
packed bed and fluidized bed chemical processes, have been included

by way of illustration.

In all five problems have been considered. In the first, the

distributed system described by partial differential equations is
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converted into coupled ordinary differential squations using Ffinite-
element and finite~differsnce methods. Th2 resulting equations are
then discretized. A two stage bootstrap identification algorithm
has been employed to obtain the simultancous estimates of states

and parameters. The method overcomes the difficulties of higher
dimensionality and nonlinearity involved in the use of exﬁended
Kalman filter for this purpose. A numerical example of a hsat dif-

fusion proc=ss has been solved for illustration.

The second problem considers paramater estimation of nonlinasar
lumped systems with fractional pouwsrs in nonlinearity. A solution
using Walsh functions is proposed. The method is illustrated by a

numerical example.

The problem of parametsr-estimation in nonlinear distributed
systems through the use of Walsh functions is considerad next.
A lemma baszd on the proparties of Walsh functions is astablished
which is crucial for the ganeralization of the identification prao-
cadure. Subsequantly, the use of Walsh functions and the lemma
has been extended to cover the identification of bilincar, time-

s

varying, and time and space varying parameters of distributed systems.

Two case studies have bzan presented. In the first case, the
problem of identification in a packed bed chemical process has baeen
congidercd.e The complicatad integru-partial differential equation
describing the process is first converted into a lumped state varia-

ble model using finite clement method. The two-stage bootstrap
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identification algorithm is then employed for estimafion of states
and parameteré of the process. In the second case study, the pro-
blem of paramétor nstimation in a Fluidized bed heat exchanger sys-
tem has beon considered. The process is described by coupled non-
linear partial differential cquations. Tha identification of the

process is achieved through the use of Walsh functions.
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