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ABSTRACT 

The thesis is concerned with the problems of state estimation 

and control of linear time invariant interconnected systems.We have 

studied both continuous and discrete time systems and have examined, 

in detail, the computational requirements of several algorithms for 

the solution of these problems. 

In the first part of the thesis, we hauP considered the con-

tinuous time state estimation and control problems and have develo-

ped some new algorithms by making use of a simplified observable 

canonical state variable model. We have shown that the computational 

requirements of the Kalman—Bucy and the Chandrasekhar type filtering 

algorithms based on this canonical model are significantly less than 

the requirements of the existing algorithms. We have also indicated 

the possibility of obtaining a simple suboptimal stable decentralized 

filter on the basis of the chosen canonical model. We have illu-

strated the results numerically by considering a two—area power 

system. We have also simulated this system in order to demonstrate 

the effectiveness of the proposed canonical Chandrasekhar algorithm. 

We have next obtained the canonical control algorithms for the LQG 

problems for systems with zero mean white Gaussian state disturbances 

and for systems with known constant plus zero mean white Gaussian 

state disturbances. We have proposed the use of the canonically 

transformed state estimate for implementation of the proportional 

ix 



and also of the 'proportional plus integral feedback' control laws. 

We have again illustrated the results by considering the two—area 

power system. 

In the second part, we have studied the state estimation and 

the three control problems of the discretized version of the inter-

connected systems. In addition to the Kalman and the Chandrasekhar 

type filtering algorithms, we have studied the square root filtering 

algorithm also. We have again shown a significant computational 

advantage of the transformation of the state model to the simplified 

observable canonical form for all the three forms of the filtering 

algorithm. 	In addition, th' canonical model can be used to obtain 

reliable decentralized filters. We have then proposed some new 

optimal proportional state and 'proportional state plus summation 

output feedback' control algorithms on the basis of the canonical 

state model. 	All the results have been illustrated using the two— 

area power system problem. We have also used this system in order 

to illustrate some differences between the solutions of the continuous 

time problems and their discretized versions. 
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