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The complex gain of the channel at any point in time and on any frequency
can then be estimated by a method of interpolation that uses the gains measured on
the gain references to compute the gain of the channel at the desired position.
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The invention has the advantage of great sinplicity of inplenmentation, the
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- Figure 3 shows various stages of the method according to the invention in
the form of a flow chart.

MORE DETAILED DESCRIPTION

The solution proposed by the invention consists of the use of several sets of
interpolators, each adapted to a given situation, each situation being itself
characterized by a Doppler spread that corresponds to the speed to which the channel
1s evolving and a "temporal spread " that corresponds to the shift between the two
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from the gain references transmitted on these carriers.

A selection criterion is associated with each set of interpolators. The nth
criterion is the estimation of the mean interpolation error that can be obtained by
using the nth set of interpolators. If nis a minimum, it is logically the nth set of
interpolators that must be used.

To this end, the system shown in figure 1 comprises N sets of interpolators,
referenced 1, to 1y, to whose inputs the demodulated signals of a transmission
channel are applied. The outputs of the sets of interpolators are coupled to a
selection device 2 by means of N noise-estimating devices referenced 3, to 3,.

The selection criterion entails making an assessment, at a given point in time,
of the mean of the difference between the gain references and their values such as
they are computed on the basis of the neighboring gain references. This
computation is done by means of a special filter that is characteristic of the set of
interpolators considered. As shown in the steps 4 to 8 of the flow chart of figure 3, it
consists, at the step 5, for each symbol considered at the step 4 as a gain reference, in
estimating this gain by filtering from itself and its neighbors, and, at the step 7, in
computing the mean difference between the estimated value and the value of the
gain observed at the step 6. The smaller the difference, the better will the set of
interpolators used for computation be deemed to be. Since the computation is done
on only one gain reference, and since these gain references represent only a small
proportion of the transmitted symbols, the result is an almost negligible increase in
the computing power required.

To determine which is the best set of interpolators corresponding to the
prevailing conditions, the method carries out an examination, on one or more
carriers, of only those positions that correspond to known points in time t =....t-2, t-1,
t, t+1, t+2... where the signal received r(t) has a known gain Z(t) determined for each
of these points in time, as represented on figure 2. In this case the gain of the direct
channel g(t) is determined by the relationship:

g(t) direct = '—E% (1)

<

The indirect gain g(t) of the channel at a point in time t is obtained by
interpolation in taking account of the direct gains of the channel at the different
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p(l+dl(1))
g(t) indirect = %, a0 (2)

with dt(i) = (0 and where b,y designates coefficients adapted to the bandwidth
corresponding to the variation of the channel.

The computation of the mean difference Q(k) is determined at the step 7 by
the relationship:

Qk =</ g(t)indirect - g(t) direct |2 >, (3)

The above computation is repeated for each set of interpolators. The set of
interpolators selected in the step 8 is that for which the mathematical expectation Qy
defined by the relationship (3) is the minimum and most usually appears in a
specified time window.

Of course, given the randomness of the noise that is permanently present, a
strategy of smoothing the decisions is carried out by the noise-estimating units 3, to
3, of figure 1. This strategy may consist, for example, in deciding that the new set of
interpolators under examination is truly the right one when the criterion defined by
the relationship (3) is the minimum for at least a specified number of times in
succession during a specified number of successive symbols or, if this is not the
case, in preserving the old set of interpolators. The set of interpolators is modified
only by going to a neighboring set that corresponds to a slightly greater or slightly
smaller temporal spread or corresponds to a slightly greater or slightly smaller
frequency spread..

In practice, it proves to be the case that the system can be limited to a number
equal to three sets of interpolators, one set of interpolators for conditions of low
severity, i.e. conditions with low temporal spread with stable channel, one set of
interpolators for the most severe conditions that the system can bear and one set of
interpolators for conditions that are intermediate between these two extremes.
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Y WHAT IS CLAIMED [S :

1. A system for the estimation of the complex gain of a transmission channel
designed for parallel type modulators/ demodulators that can be used in digital radio
broadcasting, the system comprising a given number N of sets of interpolators to
estimate the gain on a useful symbol from known symbols constituting gain
references evenly positioned in the transmitted signal, each set of interpolators being
adapted to a particular situation of reception, ranging from a stable single-path
channel to a channel with high temporal dispersion and high instability, the outputs
of said interpolators being coupled to a selection device programmed to choose the
set of interpolators that gives the weakest estimated noise during a specified length
of time.

2. A system according to claim 1, wherein the selection device makes an
assessment, at a given point in time and for each set of interpolators, of the mean
difference between the gain references and their computed values on the basis of the
neighboring gain references.

3. A system according to claim 2, wherein the selection device selects the set
of interpolators for which the computed value of the mean difference between the
gain references and their values computed from the neighboring gain references 1s
minimal and most usually appears during a given time window.

4, A system according to claim 1, wherein the known symbols constituting
the gain references are distributed on one or more carriers of one and the same
transmission channel.



