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ABSTRACT 

This thesis deals with some aspects of problems arising in 

digital communication receiver design. The specific problems 

taken up for study here pertain to design of optimum and/or sub-

optimum receivers for digital communication in the presence of 

intersymbol interference, carrier phase jitter and interference 

from locally transmitted data along with Gaussian and non-Gaussian 

noise. 

The problem of intersymbol interference with Gaussian noise 

is taken up first. A new state space model is proposed in which 

the transmitted data serves as a white noise input. Equalizer 

structures are then developed using the theory of white-noise input 

sequence estimation from the noise corrupted output of a linear 

system. This involves the use of smoothing techniques for esti-

mating the input data. An important advantage of this approach 

of equalization is shown to be that the order of the required 

state space model can be significantly smaller than the length of 

the impulse response of the channel, thus resulting in savings in 

computations. 

The problem of carrier recovery via a combination of decision-

direction and optimum/nonlinear state estimation approaches is next 

formulated in a general setting involving arbitrary two-dimensional 

modulation schemes. Anumber of state space models along with 

their corresponding decision-directed observations are investi-

gated from the points of view of their performance in the absence of 



a-priori knowledge about the phase jitter being tracked. Some inte-

resting new structures with fast and nearly optimal convergence pro-

perties are shown to emerge. 

The possibility of combining the tasks of adaptive equalization, 

carrier recovery/phase jitter compensation, and echo signal cancella-

tion based on a single global error criterion is examined next. It 

is shown that there are several alternatives for positioning the 

various components of the receiver in the global structure. A unified 

treatment of the various possible configurations is attempted here 

with a view to understand their relative advantages and disadvantages 

from the points of view of their steady state behaviour in the adapt-

ive mode. In addition to proposing a new receiver-structure involving 

passband decision-feedback equalization and carrier recovery/phase 

compensation, an attempt is made here to put the subject of jointly 

adaptive systems in a proper perspective via extensive analysis aid 

simulation studies. 

Final  y, the problem of mitigating intersymbol interference 

when associated with non-Ganssian noise is considered. A basic theory 

for this subject is developed by considering several approaches for 

the design of the locally-optimum receiver structures. 	A decision- 

feedback receiver, a composite-hypothesis testing 14.0 receiver and a 

maximum likelihood receiver are obtained. A Viterbi algorithm imple-

mentation of the maximum likelihood receiver is also suggested. The 

performance bounds for these nonlinear receivers are evaluated for 

some typical non-Gaussian noise distributions and channel impulse 

responses. 
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