

https://core.ac.uk/display/41829053?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




modulation
carrier

ulse
sequence - or?aping
r — >
generato network
Yy
filters
transmission
l channel
noise
source
evaluator demodulator

Figure I—Block diagram of a telecommunication transmission system

outputs; another advantage of such
generators is that they make it possible to
detect repetition of the experiment and
simulation faults.

¢/ Transmission channel

The channel components also appear in
the simulation program as modules
which accept sample trains at their input
and process them to produce a sample
train at their output. These components
may lack memory or introduce it when
they filter the samples present at their in-
put; if they lack memory, relatively sim-
ple components which add these signals
are found. Figure 1 indicates such a block
and the signals it adds.

The filters are among the most compli-
cated channel elements. The usual tech-
nique (if they are not digital filters as
such) is to synsthesize digital filters from
analogue filters.[7] This feature offers ad-

vantages as regards channel modulation
since the effects of distortion and inter-
symbol interference have to be repro-
duced.

d} Received signal demodulation stage

This stage is usually alinear and may be
simulated in two ways: by implementing
the circuits which alinearly process the
signals [8] or simply by performing the
function which carries out the stage.

If the second alternative is chosen, the
output from the demodulator is a se-
quence of samples representing the signal
recovered from one which has been-dis-
torted. In simulation, most of the opera-
tions effected by a demodulator are per-
formed at digital data transmission speed
since the execution time of the program
corresponding to the model of this stage
is not the main contributor to the total
processing time.

e/ System behaviour evaluator

The last step in a simulation exercise is
te evaluate or measure the system beha-
viour. Some form of “‘instrumentation”
at the functional level must be modelled
and simulated. For instance, there is the
measuring method known as the “eye
diagram™ which provides qualitative in-
formation on the performance of the digi-
tal transmission system.

V. An experiment. PCM/AM transmis-
sion with envelope detection

The experiment described below is per-
fectly suitable for inclusion in courses on
telecommunication systems and has been
welcomed by students attending the an-
nual course on telecommunication sys-
tems at the Advanced Technical School
for Telecommunication Engineers at
Barcelona.

The methodology for constructing the
different models to be simulated follows
the principles outlined above.

The block diagram of the system on
which the experiment is based is given in
figure 2.

The source of information (not shown in
figure 2) creates a pseudo-random bit se-
quence which is made to correspond to a
waveform sequence whose time pattern
may be rectangular (pulse generator) or
of any other type, e.g. enhanced cosine.

The next (modulating) bloc' “as to mul-
tiply the signal pulsed by t... carrier si,
nal.

The following procedure may be fi

lowed for the filter. F° * the block d..
gram is represented the differential
equation expressing the relation of input
to output; these blocks must contr*~ the
different transfer functions. [?] The . ua-
tions and blocks with their interrelation-
ships are then programmed by computer.
Representing a digital filter in the com-
puter means finding an algorithm for
processing the input samples to the filter
so as to obtain the corresponding output
samples; the Z transformation is a valid

. algorithm. In this experiment the filter is

depicted as two resonators in cascade.
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Figure 2—PCM/AM system with envelope detection—simulation model
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