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ABSTRACT

It is well known that the impulse response of a linear system
subjected to a pseudo-random binary sequence input can be obtained hy
cross-correlating input signal and output signal. The advantage of the
discrete cross-correlation method over the continuous cross-correlation
method is discussed. The new discrete cross-correlation technique with
increasing sample sizes are introduced. In practice, a number of errors
may arise owing to the existence of measurement noise, low-order polyno-
mial drift in output signal and the d.c. bias in input signal. In order
to minimise and, in some cases, eliminate the effects of these error
sources on the estimated system impulse response, a number of features
and parameters, both of the method and of the sequence used, need to he
known.

The digital computer is used to cross-correlate the output signal
and the input signal and estimate the system impulse response with mini-
mised errors. The computer models are presented as examples to test the
discrete cross-correlation methods and the methods of minimisation and
elimination the errors.
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List of Syihols

pseudo-random binary maximum length sequence;

number of stages of the shift register;

number of bits in one period of b.m.l.s.; //(<">’°‘"ﬁ*\-"
amplitude of b.m.Ls. /A?l \
time-bit interval of b.m.Ls.;

dumny time interval;

number of sub-intervals in time-bit interval;

time period of b.m.l.s., NAt

system input signal and b.m.l.s. whose two States are
+a and -a;

b.m.l.s. whose two states are +a and 0;

system output signal;

system impulse response function;

system impulse response function including the error due to
the drivétive terms;

autocorrelation function of x(t);

cross-correlation function between x(t) and x(t);
cross-correlation function between x(t) and y(t);
cross-correlation function between x(t) and y(t);
unit step function;

unit rectangular pulse function;

discrete representation of the unit triangular pulse function
step response function;

dummy function;



A = system steady state gain;

\ = coefficient of the k th. derivative term of g(t);

dj = coefficient of time function order j in output polynomial
drift;

c = d.c. bias in the b.m.ls. input signal

t,7, ,\V time dummy variables;
I,j,k,I,r = integer variables
Kg,A,p,AB,CDEF = constants
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