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oscillator. Consequently, the number of stages in which the oscillator
output frequency can be adjusted TECHNICAL FIELD
is dependent on the number of binary bits which the converter is able to
convert. When a relatively small The present invention comprises a method
of   5   and simple converter is used, either the maximum controlling the
frequency of a coherent radio-receiver  frequency swing from the local
oscillator will be small which receives, via a channel which is subjected
to in-  or the frequency stages will be relatively large. terferencies,
signal-sequencies which include at least  The transmitted signal can be
subjected to inter- one synchronizing-sequence and at least one data-
ferences in systems of the aforesaid kind. These in- sequence, said method
comprising the following sig-  10  terferences or disturbances may, for
instance, be in nal-processing stages:                             the form
of an added noise-signal or in the form of - converting a received
signal-sequence to a    multiple-path propagation due to repeated
reflection baseband signal                               of the signal
against buildings, mountains etc .. This is - A/D-converting the
baseband-signal to signal-  often the case in mobile radio transmissions,
as is de- points in a signal plan intended for analysis;    is  scribed in
an article published in the Norwegian Tech- - adapting a Viterbi-algorithm
having a desired  nical Journal Telektronikk Nr 1, 1987, Torleiv Maseng
number of states and a path-memory of de-     and Odd Trandem: Adaptive
digital phase modula- sired length to the prevailing interferencies in
tion". The article describes a coherent receiver which the channel, with
the aid of an adaptation sig-  incorporates an equalizer in the form of an
adaptive nal from the synchronizing-sequence; and  20   Viterbi-analyser as
equalizer. As mentioned in the - Viterbi-analyzing the analysis-intended
signal-  aforegoing, the transmitted signal similarly comprises points in
the data sequence individually, with  periodically recurring signal
sequences which include the aid of a relatively large number of calculat-
a synchronizing sequence and a data sequence. The ing-stages for the
purpose of finally determin-  signals are frequency-mixed and converted in
an ana- ing the bit-sequence of the signal-points, said  25  logue-digital
converter, in the aforedescribed man- number of stages being contingent on
the      ner, and stored in a memory. The Viterbi-analyzer is length of the
path-memory and an arrange-     adapted to the prevailing transmission
characteristics ment for carrying out the method.            of the channel
with the aid of the synchronizing se- quence, these characteristics being
determined pri- BACKGROUND ART                                30   marily
bysaid multiple-path propagation. The datase- quence is analyzed in
theViterbi-analyzerforthe pur- In many radio transmission systems, for
instance  pose of extracting the contentof the original transmit-
time-shared so-called TDMA-systems, it is important  ted signal. that
transmitter and receiver are well synchronized. It  An article in
IEEE/IEICE Global Communications is also highly important that the local
frequency gen-  35   Conference, Tokyo, Nov. 15-18,1987 by Franz Edba-
erator of the receiver is locked very accurately to the  uer: Coded 8-DPSK
Modulation with Differentially transmitter frequency, particularly in the
case of co-  Coherent Detection -An EfficientModulation Scheme herent
transmission systems. An arrangement of ap-  for Fading Channels describes
a radio receiver ratus for such a radio-transmission system is de-
equipped with a Viterbi-analyzer. This analyzer as- described in the
article Radio Test Performance of a   40  sists in controlling the
frequency of a received signal. Narrowband System" by Sjernvall, Hedberg
and Eke-  According to this article, the Viterbi-analyzer is set mark,
published in IEEE Vehicular Tech. Tampa, Flor-  permanently and cannot be
adapted to handle varia- ida, USA, June 1987.
tions in channel conditions for instance. The frequency error in the
receiver where there-   A more detailed description of the Viterbi-algo-
ceiver-frequency has been at least roughly set is es-  45  rithm applied in
the Viterbi-analyzer is given in Ri- timated in a frequency-error
calculating device, and a  chard E. Blahut "Theory and practice of error
control control processor generates a correction signal for  codes",
chapter 12, Addison-Wesley 1983. each new transmitted signal sequence in
accordance with the size of the correction obtained during the  DISCLOSURE
OF THE INVENTION preceding signal sequence, and in accordance with  50 the
estimated frequency error. The correction signal  It is mentioned in the
aforesaid article published is sent to a controllable local oscillator,
according to  in thejournal Telektronikk that during signal transmis- the
aforesaid article a so-called frequency synthesiz-  sion a small drift in
frequency can occur, which is er, which is constructed to generate mixing
signals,  manifested in the form of a successive phase-shift of the
frequencies of which are corrected in dependence   55  the receiver bits.
When this phase-shift is small, no on the control-processor signal. This
signal is digital  compensation is necessary. When the phase-shift and in
practice is converted to analogue form in a dig-  reaches a given value,
however, there is a danger ital/analogue converter before being sent to the
local  that a decision-error will be made in the Viterbi-ana- 2    



3                   EP 0 381 637                  4 lyzer when analyzing
the data sequence. The present  converted in a D/A-converter 6 prior to
being sent to invention is based on the concept of utilizing the  the local
oscillator 2. The mixing signal produced in states which occur in the
Viterbi-analysis to effect an  the converter is changed in small
increments, be- adjustment of the phase of the signal intended for  cause
the D/A-converter 2 will convert only a limited analysis in the
Viterbi-analyzer. In this respect there   5   number of bits. This results
in a residual frequency er- is utilized a preliminary decision on extracted
data,  ror which is liable to cause errors in the transmitted taken from
the path-memory of the Viterbi-analyzer  signal. Such a frequency error can
also occur in re- with a given time-delay. The extracted values are
ceivers equipped with more accurate frequency-con- compared with the signal
to be Viterbi-analysed, in or-  trol facilities. der to achieve the
aforesaid phase-adjustment. The   10  The block 4 produces an output signal
S1 which invention has the characterizing features set forth in
corresponds to the received signal S. The signal S1 the accompanying
claims.                            is sent to a block 7 which includes a
channel-decoder and a speech-decoder, and means for converting the BRIEF
DESCRIPTION OF THE DRAWINGS                  decoded signal S1 to an
analogue speech-signal. The is  speech signal is sent to a loudspeaker 8.
The invention will now be described in more detail  Radio receivers of the
kind described briefly in with reference to an embodiment thereof and with
ref-  the aforegoing may be included in a system that in- erence to the
accompanying Figures 1 to 7, of which  corporates time-shared signal
transmission. The sys- Figure I is a block-schematic illustration of a ra-
tem will have time-separated channels which are N in dio receiver;
20  number, as illustrated in Figure 2. Each user is as- Figure 2 is a
diagram which illustrates a format for  signed a given time slot n during
which a signal fre- signal sequencies in a time-sharing transmission
quency istransmitted. Each signal frequency includes system;
a synchronizing-sequence S0 and data-sequence D0 Figure 3 illustrates a
complex numeric coordinate  which contains the information to be passed-on.
The sytem with signal modulation;              25  signals in the signal
sequencies relevant in the case Figure 4 is a diagram illustrating
time-displaced  of the present invention are coherent, and an example
bit-sequencies;                                 of one such coherent signal
is illustrated in Figure 3. Figure 5 is a block-schematic which illustrates
the  The signal is represented by a vector V0 in a complex inventive radio
receiver;                       numeric coordinate system with the real
axis refer- Figure 6 illustrates a complex numeric coordinate  30  enced I
and the complex axis referenced Q. A trans- system with signal points; and
mitted "1" corresponds to a phase-rotation through Figure 7 is a diagram
which illustrates a further  one quarter of a revolution in a positive
directional format for signal sequencies.                   sense, whereas
a transmitted "0" corresponds to a phase-rotation through one quarter of a
revolution be- BEST MODE FOR CARRYING OUT THE                 35  tween the
points A, B, C and D in a negative direction- INVENTION
al sense. The vector V0 can be given in a conventional manner, by its real
and imaginary parts, orin polar co- Figure 1 illustrates schematically a
radio receiver  ordinates in terms of its length and its angle to the
intended for a system operating with time-shared    positive I-axis.
transmission of information in digital form. Areceived   40  Each
transmitted "1" and "0" takes up a given signal S is mixed down in a known
manner in a receiv-  time-interval in the signal sequence, the so-called
bit er stage 1 comprising a low-frequency and an inter-  time. Figure 4
illustrates schematically a signal dia- mediate-frequency stage. The
receiver stage 1 re-  gram in which T identifies time and t0 is the bit
time. ceives a high-frequency and an intermediate-fre-   As before
mentioned, the transmitted signal can quency signal from a local oscillator
2 for instance a   45  reach the receiver via a direct path betwen the
trans- frequency synthesizer. The mixed-down signal, the   mitter and the
receiver and via one or more paths with baseband signal, is converted in an
analogue-digital  signal-reflection against mountains, buildings etc..
converter and stored in a memory in a buffer 3. A sig-  The reflected
signals travel a longer path than the di- nal is sent from the buffer to a
block 4 which includes    -  rect signal, which results in a time-shift t1
between di- an equalizer and means for calculating a frequency   50  rect
and reflected signals. The time-shift t1 may ex- error. This means may
consist in a calculating unit in  tend to several bit-times and cause
intersymbol inter- which the frequency error is calculated on the basis
ference of the received signal.S according to Figure of the successive
change in phase-position of the re-  1. The shorter the bit-time, the more
bits that are ac- ceived signal in relation to the anticipated phase-
commodated within the time shift and the more seri- positions of the
signal. Data relating to the frequency  55   ous the intersymbol
interference. error is supplied to a control processor 5 which calcu-  As
mentioned in the aforegoing, the receiver of lates a control signal for
correcting the frequency of  the Figure 1 embodiment includes an equalizer.
The the local oscillator. This control signal is digital and is  incoming
mixed and digitalized signal is processed in 3    



5                    EP 0 381 637 B1                   6 the equalizer, so
as to be able to extract the content  culated signal point. This frequency
control corre- of the originally transmitted signal. In the case of an
sponds to a successive shift in the phase-position of inventive receiver
constructed in accordance with    the received signal points. Figure 5, the
equalizer comprises, in a known man-    The final bit-sequence according to
the above is de- ner, an adaptive Viterbi-analyzer 10 which is used, in   5
termined by means of a large number of calculating accordance with the
invention, to control the frequen-  stages in the path-memory ofthe
Viterbi-analyzer 10. cy of the signal entering the Viterbi-analyzer. The
use  The number of calculating stages is contingent on the of a
Viterbi-analyzer as an adaptive equalizer is de-  length of the path-memory
selected. These calcula- scribed in the aforesaid article published in the
jour-  tions take a relatively long time to carry out, i.e. many nal
Telektronikk and will be outlined summarily here-  10  bit-times, since a
large number of bits shall be fed into below. The Viterbi-analyzer is
connected to the buffer  the path- memory before the calculations can be
ter- 3 shown in Figure 1 via a multiplier 11. The buffer is  minated.
Although the use of the position of the sig- also connected to a correlator
circuit 12 via the mul-  nal-point E2 for frequency-control purposes
introduc- tiplier 11 which, in turn, is connected to a filter circuit  es a
relatively long time-delay, the use of this signal- 13. The output of the
filter circuit is connected to the   15  point nevertheless lies within the
scope of the inven- Viterbi-analyzer. The Viterbi-analyzer is provided with
tion. According to one advantageous embodiment of a desired number of
conditions M = [err], where m =     the invention, subsequent to a few
calculating stages 2.3....                                             in
the path-memory, bits which correspond to a time- The Viterbi-analyzer is
adapted to the channel   delay TE are extracted from the Viterbi-analyzer
10 states which prevail during a signal sequence, in the   20  for the
purpose of obtaining a relatively small time de- following manner.
According to Figure 2, the received  lay. It is assumed in this respect
that there are ex- signal sequence includes the synchronizing se-
tracted m+1 bits, corresponding to one state, and one quence SO, which is
received by the correlator 12    bit forthe relevant transition. The bits
are extracted by from the buffer 3. The known synchronizing-se-       a
calculation circuit 14 which obtains the filter values quence is stored in
the correlator and the correlator   25  in the filter circuit 13 through
asignal H. The extracted compares the bit-pattern of the known
synchronizing-  bits are converted to a signal-point E3 according to
sequence with the wave- form of the received syn-   Figure 6, with the aid
of the filter values. The signal- chronizing-sequence. The correlatorsends
a signal P  point E3 forms an estimation of the final positions of to the
filter circuit 13, in which a filter is built-up such  the signal-point in
the point E2, and the estimated as tocorrespondtothe transmission
properties of the   30   position E3 differs from the position of the
received channel during the duration of the received signal-se-
signal-point E1 by an angle [err]. This estimated pos- quence, so-called
channel estimation. The Viterbi-  ition E3 is compared with the received
value E1 in a analyzer 10 receives the data-sequence DO from the
comparison circuit 15. This circuit obtains the position buffer 3, and with
the assistance of a signal G from  of the estimated signal-point E3 from
the calculating the filter circuit 13 is able to determine the content of
35   circuit 14, and also the position of the received signal- the
data-sequence DO through a large number of tra-  point E1 upstream of the
input of the Viterbi-analyzer ditional Viterbi-calculations. Assume, for
instance,  10. The values relating to the position of the signal- that one
of the signal points in DO received by the Vi-  point E1 are delayed in the
time-interval TE in a delay terbi-analyzer 10 lies in a point E1, as
illustrated in  circuit 16, so as to enable these values to be com- Figure
6. The position of this point is contingent, inter  40   pared with the
values of the estimated sinal-point E3 ia, on the degree of accuracy to
which transmitter  delayed in the Viterbi-analyzer 10. As described and
receiver are synchronized. Subsequent to full    above, signal-points are
extracted sequentially from analysis in the Viterbi-analyzer 10, there is
deter-  the data-sequence DO, and the respective received mined a final bit
sequence which is transmitted with  and estimated positions of these
signal-points are the signal S1 for conversion to a speech signal in ac-
45   compared successively in the comparison circuit 15. cordance with
Figure 1. For the purpose of obtaining The values thus obtained,
corresponding to the angle a better understanding of the invention, it may
be in-  [err], are processed in a fiter-and-integrating circuit structive
to imagine the bit sequence as being con-  17 to form an angle-shift signal
V. This signal-proc- verted to a signal- point E2.
essing stage is carried out in accordance with known As before mentioned,
the received bits may un-  so  technical control methods and includes
low-pass fil- dergo a successive phase shift, which in unfavour-  tration
and integration processes and able circumstances may be so large as to
render the  may possibility of referring the bits to any of the points A,
also include prediction of the angle-shift signal V. B, C or D in Figure 3
highly improbable. This problem  Low-pass filtration is carried outforthe
purpose of re- is solved in accordance with the invention by utilizing   55
ducing the influence of rapidly-varying interference the conditions in the
Viterbi-analyzer 10 for calculat-  caused by noise, for instance. The
low-pass filtered ing a signal point and by controlling the frequency of
and integrated values V are passed to the multiplier the received
signal-sequence with the aid of this cal-  11, in which complex
multiplication is carried out. This 4    
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multiplication corresponds to a successive  er in a relatively large number
of calculating stages shift in the angles of the signal-points. This
results in  determined by the length of the path-memory, so as an
adjustment to the frequency of the signal passed  to extract the
bit-sequence of the datasequence. The to the Viterbi-analyzer, the
data-sequence DO. The fi-  invention includes the following further stages:
nal value of V passed to the multiplier 11 upon com-     Subsequent to
carrying out a numberof calculat- pletion of a whole signal-sequence SO, DO
can be   ing stages on the received signal-point E1, a bit-se- stored and
subsequently used when calculating a    quence is extracted. The number of
calculating sta- start-value for frequency-control in the next-arriving
ges is restricted by the length of the path-memory signal-sequence
inthetime-slot of the userwith num-   and the bit-sequence is determined by
the path se- bern. If the signal-point E2 is used for calculating the   10
lected in the path-memory. The extracted signal- angle-shift signal V, a
relatively slow frequency con-  point E3 is calculated, which corresponds
to the ex- trol is obtained, and the time interval TE corresponds  tracted
bit-sequence. The extracted signal-point E3 is to the time taken to
complete a Viterbi-analysis of the  delayed by the time-interval TE in
relation to the re- received signal-point E1.
ceived signal-point E1, due to the fact that the signal- It should be noted
that in the example above, the   15  points arrive in a given rythmic
sequence for Viterbi- signal-points have been given in a complex speech
analysis. The received signal-point E1 is branched-up plan with the
coordinates I,Q. This has been marked  prior to the Viterbi-analysis and
the branched signal- in Figure 5 by connecting the circuits with double
sig-  point E1 is delayed by the time-interval TE. This state nal-paths,
one for each coordinate. The signal-points,  is compared with the state of
the extracted signal- for example the signal-point E in Figure 6, can be
giv-  20  point E3 and the angle magnitude [err] corresponding en by a
radius R and an angle [err]. If signal-processing  to the phase-difference
of the signal points is calcu- is effected with these magnitudes, a circuit
corre-  lated. A sequence of angle-magnitudes for consecu- sponding to the
multiplier 11 will consist of an addition  tive signal-points after E1 is
calculated in a similar circuit for adding the low-pass filtered and the
inte-  manner. The angle-magnitudes are processed by a grated value,
corresponding to the angle-shift signal  25   process which includes
low-pass filtration and inte- V, directly to the phase-positions of the
signals.  grationsuch as to form a shift signal, the angle-shift The
aforedescribed inventive embodimentcan be   signal V, by means of which the
angle of the incoming utilized in the transmission of signals as soon as a
Vi-  signal-points is displaced priorto the Viterbi-analysis.
terbi-analyzer can be used. Examples of those mod-     According to one
preferred method, the signal- ulation forms which can be used include
QAM-mod-  30  point E1 is subjected to a few calculating stages prior
ulation, Qadrature Amplitude Modulation, or GMSK-  to extracting the
bit-sequence. This results in a short modulation, Gaussian Minimum Shift
Keying.         time-interval TE and a relatively rapid frequency con-
GMSK-modulation is described in more detail in  trol. Conference
Proceedings, Digital Cellular Radio Con-    A format for the transmitted
signal-sequence ference, October 12-14 1988, Hagen Westphalia  35  having a
synchronizing sequence SO and a subsee FRG, in an article by Ulrich
Langewellott "odula- quent data-sequence DO has been described above tion,
Coding and Performance".                    with reference to Figure 2. In
this format, the syn- There has been described in the aforegoing an in-
chronizing-sequence SO is located in the centre of ventive arrangement for
controlling the phase of the  the signal-sequence and surrounded on either
side signal arriving at the Viterbi-analyzer. The invention   40  by
data-sequencies D1 and D2, as illustrated in Fig- also includes a
frequency-control method for applica-  ure 7. An inventive receiver can be
constructed so tion in the aforedescribed arrangement. An inventive  that
the frequency of said receiver will be controlled method includes the
following known stages:        in the following manner upon demodulation of
this lat- The received signal-sequence S is mixed-down    ter
signal-sequence. with a known frequency to form a baseband signal.  45  The
Viterbi-analyzer is adapted through the syn- This signal is converted in an
analogueldigital con-  chronizing-sequence SO, in the aforedescribed man-
verterto signal points (I,Q) which are then stored. The  ner. Demodulation
of D1 commences at a point D11 received signal is subjected to interference
during sig-  and terminates at a point D12. Demodulation of D2,
nal-transmission e.g due to multiple-path propaga-  which continues
thereafter, commences at a point tion, and the data speed is relatively
high, and hence   50   D21 and terminates at a point D22. Angles which cor-
intersymbol interference can occur. Consequently,  respond to [err] for the
data-sequence D1 are here- the received signal is equalized, which is
effected, in  with calculated successively, and the angles are fil-
accordance with the inventive method, with the aid of  tered and integrated
in the aforesaid manner. Corre- a known Viterbi-algorithm including a
path-memory  sponding calculations are then made with respect to of desired
length. This algorithm is adapted to prevail-  ss  the data-sequence D2,
wherein thefinal-value for the ing channel conditions in a known manner,
with the  angle-shift signal in D1 can constitute the start value aid of
the synchronizing-sequence SO. The transmit-  for D2. During the processing
of a signal-sequence, ted data-sequence DO is analyzed in a Viterbi-analyz-
it is also possible to adapt successively the filter-con- 5    



9                    EP 0 381 637 B1                   10 stants in the
filter-and-integrator circuit 17. This adap-    number of
calculating-stages for the pur- tation can be effected subsequently, as the
number            pose of finally determining the bit-se- of analyzed
signal-points increases and the value of          quence of the
signal-points, said number of the angle-shift signal V is changed. As
before men-           stages being contingent on the length of tioned, the
final value of the angle-shift signal in D2   5   the path-memory, for the
terminated signal-sequence can be used for        characterized in that the
method further includes calculating a start-value for the angle-shift
signal in  the following signal-processing stages: the next-following
signal-sequence. With respect to         - extracting (14) from each of the
signal- the filter constants, the value of the angle-shift signal
points during the Viterbi-analysis, with a de- V obtained for a
signal-sequence can also be used to   10     lay corresponding to a
time-interval (TE), a adapt the filter-constants in the next-following
signal-      bit-sequence which has been obtained sub- sequence. It should
be noted that when the transmit-          sequent to a desired number of
calculating ted signal-sequence has the format illustrated in Fig-
stages, said number being restricted by the ure 7, it is necessary to store
the received signal in a      length of the selected path memory; memory,
suitably subsequent to A/D-conversion. A   15       - calculating (14) an
extracted signal-point signal having the format illustrated in Figure 2
need         (E3) corresponding to the extracted bit-se- not be stored.
quence; In the aforedescribed exemplifying embodi-               - dividing
(16) the analysis-intended signal- ments, the transmitted signal-sequence
SO, DO has             point (E1), corresponding to the extracted been
binary-modulated, as described with reference   20       signal-point (E3),
and delaying (16) said to Figure 3. The Viterbi-analyzer 10, used for
demod-         signal-point (E1) by the aforesaid time- ulating the
signal-sequence, has two possible transi-         interval (TE); tions
between the states, corresponding to the two          - comparing (15) the
time-delayed (TE), div- levels in the binary code. The invention can also
be          ided signal-point (E1) with the extracted applied when the
transmitted signal-sequence has   25         signal-point (E3), and
calculating an angu- several modulation levels, which is often the case
lar magnitude ([err]) corresponding to the when the signal is modulated in
accordance with said          phase-difference of the compared signal-
QAM-modulation. The Viterbi-analyzer, which in this           points (E1,
E3): case is used for demodulation and the inventive fre-        -
calculating (17) corresponding angular quency-control, has several possible
transitions be-  30      magnitudes for the consecutive signal- tween the
states. More specifically, the number of            points in the
data-sequence (DO); transitions is equal to the numberof modulation levels
- low-pass filtering (17) the angular magni- of the selected modulation
form.                             tudes ([err]) with selected filter
constants, and integrating the angular magnitudes to 35           form an
angle-shift signal (V); and Claims
- angularly displacing (11) the analysis-in- tended signal-points
successively in corre- 1. A method for controlling the frequency of a
coher-         spondence to the angle-shift signal (V) pri- ent
radio-receiver which receives, via a channel           or to dividing said
signal-point and the time- which is subjected to interference, signal-se-
40         delay (TE). quences which include at least one synchroniz-
ing-sequence and at least one data-sequence,      2. A method according to
Claim 1, characterized in said method comprising the following signal-
that the bit-sequence extracted in the Viterbi- processing stages:
analysis (10) is extracted subsequent to effecting - converting (1) a
received signal-sequence   45   a few calculating stages in the path-memory
prior to a baseb and signal                             to finally
determining the bit-sequence of the sig- - A/D-converting (3) the
baseband-signal to         nal-point (E1). signal-points in a signal plan
intended for analysis;                                     3. A method
according to Claim 1 or 2, character- - adapting a Viterbi-algorithm (10)
having a   so  ized in that the filter-constants are changed suc- desired
number of states and a path-             cessively in dependence on the
numberof signal- memory of desired length to the prevailing       points
analyzed during the low-pass filtration (17) interferencies in the channel,
with the aid of    of the angular magnitude ([err]). an adaptation signal
from the synchroniz- ing-sequence; and                       55   4. A
method according to Claim 1, 2 or 3, character- - Viterbi-analyzing (10)
the analysis-intend-      ized in that upon completion of the analysis of a
ed signal-points in the data sequence indi-      signal-sequence (SO, DO)
the magnitude of the vidually, with the aid of a relatively large
angle-shift signal (V) is used to calculate a start-    9
EP 0 381 637 B1                  10 



stants in the filter-and-integrator circuit 17. This adap-   number of
calculating-stages for the pur- tation can be effected subsequently, as the
number           pose of finally determining the bit-se- of analyzed
signal-points increases and the value of         quence of the
signal-points, said numberof the angle-shift signal V is changed. As before
men-          stages being contingent on the length of tioned, the final
value of the angle-shift signal in D2   5  the path-memory, for the
terminated signal-sequence can be used for       characterized in that the
method further includes calculating a start-value for the angle-shift
signal in  the following signal-processing stages: the next-following
signal-sequence. With respect to        - extracting (14) from each of the
signal- the filter constants, the value of the angle-shift signal    points
during the Viterbi-analysis, with a de- V obtained for a signal-sequence
can also be used to  10     lay corresponding to a time-interval (TE), a
adapt the filter-constants in the next-following signal-     bit-sequence
which has been obtained sub- sequence. It should be noted that when the
transmit-         sequent to a desired number of calculating ted
signal-sequence has the format illustrated in Fig-       stages, said
number being restricted by the ure 7, it is necessary to store the received
signal in a     length of the selected path memory; memory, suitably
subsequent to A/D-conversion. A   15      - calculating (14) an extracted
signal-point signal having the format illustrated in Figure 2 need
(E3) corresponding to the extracted bit-se- not be stored.
quence; In the aforedescribed exemplifying embodi-              - dividing
(16) the analysis-intended signal- ments, the transmitted signal-sequence
SO, DO has            point (E1), corresponding to the extracted been
binary-modulated, as described with reference   20      signal-point (E3),
and delaying (16) said to Figure 3. The Viterbi-analyzer 10, used for
demod-        signal-point (E1) by the aforesaid time- ulating the
signal-sequence, has two possible transi-        interval (TE); tions
between the states, corresponding to the two         - comparing (15) the
time-delayed (TE), div- levels in the binary code. The invention can also
be         ided signal-point (E1) with the extracted applied when the
transmitted signal-sequence has   25        signal-point (E3), and
calculating an angu- several modulation levels, which is often the case
lar magnitude ([err]) corresponding to the when the signal is modulated in
accordance with said         phase-difference of the compared signal-
QAM-modulation. The Viterbi-analyzer, which in this          points (E1,
E3): case is used for demodulation and the inventive fre-       -
calculating (17) corresponding angular quency-control, has several possible
transitions be-  30     magnitudes for the consecutive signal- tween the
states. More specifically, the number of           points in the
data-sequence (DO); transitions is equal to the number of modulation levels
- low-pass filtering (17) the angular magni- of the selected modulation
form.                             tudes ([err]) with selected filter
constants, and integrating the angular magnitudes to 35          form an
angle-shift signal (V); and Claims
- angularly displacing (11) the analysis-in- tended signal-points
successively in corre- 1. Amethodfor controlling thefrequencyof acoher-
spondence to the angle-shift signal (V) pri- ent radio-receiver which
receives, via a channel          or to dividing said signal-point and the
time- which is subjected to interference, signal-se-   40       delay (TE).
quences which include at least one synchroniz- ing-sequence and at least
one data-sequence,     2. A method according to Claim 1, characterized in
said method comprising the following signal-         that the bit-sequence
extracted in the Viterbi- processing stages:
analysis (10) is extracted subsequent to effecting - converting (1) a
received signal-sequence   45  afew calculating stages in the path-memory
prior to a baseband signal                            to finally
determining the bit-sequence of the sig- - A/D-converting (3) the
baseband-signal to       nal-point (E1). signal-points in a signal plan
intended for analysis;                                    3. A method
according to Claim 1 or 2, character- - adapting a Viterbi-algorithm (10)
having a   50 ized in that the filter-constants are changed suc- desired
number of states and a path-           cessively in dependence on the
numberof signal- memory of desired length to the prevailing      points
analyzed during the low-passfiltration (17) interferences in the channel,
with the aid of   of the angular magnitude ([err]). an adaptation signal
from the synchroniz- ing-sequence; and                      55   4. A
method according to Claim 1, 2 or 3, character- - Viterbi-analyzing (10)
the analysis-intend-     ized in that upon completion of the analysis of a
ed signal-points in the data sequence indi-     signal-sequence (SO, DO)
the magnitude of the vidually, with the aid of a relatively large
angle-shift signal (V) is used to calculate a start-    11
EP 0 381 637 B1                  12 value for the angle-shift signal in the
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the next-following signal-sequence.                       longs to a
signal-point (E1) and which has been obtained subsequent to effecting a 5.
A method according to Claim 1, 2, 3 or 4, charac-         desired numberof
calculating-stages corre- terized in that during the low-pass filtration
(17)   5   sponding to a delay of a time-interval (TE), of the
angle-magnitudes ([err]) in a signal-se-            said number of
calculating stages being re- quence (SO,DO), thefilter constants
arecalculat-         stricted by the length of the path-memory, ed in
dependence on the value of the angle-shift          and being further
operative to calculate an signal (V) of a preceding signal-sequence.
extracted signal-point (E3) corresponding 10          to said bit-sequence,
with the aid of a signal 6. A method according to Claims 1, 2, 3, 4 or 5,
in          (H) from the adaptation circuits (correlator which the
signal-sequence consists of in time-            circuit 12, filter circuit
13); sequence a data-sequence, the synchronizing             - a delay
circuit (16) which is connected to sequence and a further data-sequence,
and in             the input of the Viterbi-analyzer (10) and which the
signal-sequence is stored prior to the   15     which divides that
signal-point (E1) of the Viterbi-analysis (10), characterized in that the
analysis-intended signal-points which cor- magnitude of the angle-shift
signal (V) upon com-        responds to the extracted signal-point (E3)
pletion of the analysis of the one data-sequence          and delays said
signal-point (E1) by said (D1) constitutes the start-value of the analysis
of      time-interval (TE); the other data-sequence (D2).               20
- a comparison circuit (15) which is connect- ed to the calculating circuit
(14) and the de- 7. An arrangement for carrying out the method ac-
lay circuit (16) and which is operative to cording to Claim 1, including a
coherent radio-re-        compare the time-delayed signal-point (El) ceiver
which, via a channel which is subjected to        with the extracted
signal-point(E3) and cal- interference, receives signal-sequences com-   25
culate an angular magnitude ([err]) which prising at least one
synchronizing-sequence and           corresponds to the phase-difference of
the at least one data-sequence, said arrangement              compared
signal-points (E1,E3); comprising
- a filter-and-integrator circuit (17) which is - a receiverstage
(1)forsignal-reception and           connected to the comparison circuit
(15) conversion of a received signal-sequence   30        and which
low-pass filters and integrates to a baseband signal,
the calculated angular-magnitude ([err]) - an AID-converter (3) which is
connected to           with corresponding angular magnitudes of the
receiver stage (1) and which converts            consecutive
analysis-intended  signal- the baseband signal to signal-points intend-
points to an angle-shift signal (V); and ed for analysis,
35          - an angle-shift circuit (11) which is connect- - an adaptive
Viterbi-analyzer (10) which is           ed to the filter-and-integrator
circuit (17) connected to the AID-converter (3) and to            and to
the input of the Viterbi-analyzer (10) adaptation circuits (correlator
circuit 12, fil-    and which is operative to displace angularly ter
circuit 13), said Viterbi-analyzer having        (V) the analysis-intended
signal-point (El) a desired number of states and a path-   40
prior to branching said signal to the time- memory of desired length and
being adapt-           delay circuit (16). ed to prevailing interferencies
in the chan- nel with the aid of an adaptation signal de-  8. An
arrangement according to Claim 7, character- rived by the adaptation
circuits from the      ized in that the calculating circuit (14) is con-
synchronizing-sequence, and in which ar-  45    structed to extract the
bit-sequence from the rangement the adapted Viterbi-analyzer
path-memory subsequent to effecting a few cal- processes the
analysis-intended signal-         culating stages in the path-memory and
prior to points in the data-sequence through a rel-     finally determining
the bit-sequence (S1) of the atively large number of calculating-stages,
data-sequence. said number being contingent on the length   50 of the
path-memory, and thereby finally de- termines the bit-sequence of the data-
Patentanspruche sequence, characterized in that the ar- rangement further
comprises                 1. Verfahren zum Steuern der Frequenz eines ko- -
a calculation circuit (14) which is connected  55  harenten
Radio-Empfangers, welcher uber einen to the path-memory of the
Viterbi-analyzer      Kanal,  welcher  Interferenzen   unterliegt, (10) and
to the adaptation circuits (12,13)     Signalseqeunzen empfangt, welche
zumindest and which is operative to extract from the      eine
Synchronisationssequenz undzumindestei- 7 *   C  L  M    S    *    13
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no Datensequenz beinhalten, wobei das Verfah-          punktes und der
Zeitverzagerung (TE). r             ren die folgenden
Signalverarbeitungastufen urff- fa~t:
2. Verfahren nach Anspruch 1, dadurch gekenn- -UUmwandeln (1) einer
empfangenen Signal-       zeichnet, daB die in der Viterbi-Analyse (10) ex-
sequenz in einem Basisbandsignal;     5       trahierte Bitsequenz
extrahiert wird folgend dern -AJD-Wandeln (3) des Basisbandsignals in
Bewirken von wenigen Berechnungsstufen in Signalpunkte in elnem Signalplan,
der zur     dem Wegspeichervordem endgultiegen Bestim- Analyse vorgesehen
ist;                       men der Bitsequenz des Slgnalpunktes (El).
-Anpassen eines Viterbi-Algorithmus (10) mit einer gewunschten Anzahl von
Zustin-  1o  3. Verfahren nach Anspruch I oder 2, dadurch den und eines
Wegspeichers erwrinschter       gekennzeichent, daB die Filterkonstanten
suk- LAnge an die vorherrschenden Interferen-      zessiv abhangig von der
Anzahl von Signalpunk- zen in dem Kanal mit Hilfe eines Adaptati-    ten
analysiert wahrend der Tiefpalfilterung (17) onssignals von der
Synchronisationsse-        der Winkelgr6Be (delta phi 3) geandert werden.
quenz; und                            15 -Viterbi-Analysieren (10) der zur
Analyse   4. Verfahren nach Anspruch 1, 2 oder 3, dadurch vorgesehenen
Signalpunkte in der Daten-       gekennzeichnot, daB bei Vervollstindigung
der sequenz auf individuelle Art und Weise mit    Analyse einer
Signaisequenz (SO,D0) die Gr6Se der Hilfe einer relativ grolen Anzahi von
Be-  des Winkelverschiebungssignals (V) benutzt rechnungsstufen zum Zweck
des letztend-  20   wird zum Berechnen eines Startwerts fMr das lichen
Bestimmens der Bitsequenz der Si-      Winkelverschiebungssignal bei der
Analyse der gnalpunkte, wobel die Anzahl von Stufen       nichstfolgenden
Signalsequenz. abhangt von der LAnge des Wegspeichers; ;
dadurch gekennzelchnet, daB das Verfahren wei-  5. Verfahren nach Anspruch
1, 2, 3 oder 4, dadurch I             terhin die folgenden
Verarbeitungsstufen umfadt   25  gekennzeichnet, daB wahrend der
Tiefpalfilte- -Extrahieren ((14) von jedem der Signal-       rung (17) der
Winkelgr6Ben (delta phi 3) in einer punkbe wahrend der Viterbi-Analyse mit
ei-    Signalsequenz (SO,D0) die Filterkonstanten be- ner Verz6gerung
entsprechend einem Zeit-     rechnet werden in Abhangigkeit von dern Wert
intervall (TE) einer Bitsequenz, welche er-   des
Winkelverschiebungssignals (V) einer vor- halten wurde folgend einer
gewunschten   30   hergehenden Signalsequenz. Anzahl von Berechnungsstufen,
wobei die Anzahl beschrinkt ist durch die Lfnge des  6. Verfahren nach
Anspruch 1, 2, 3,4 oder 5, wobei gewahiten Wegspeichers;    -
die Signalsequenz aus einer Zeitsequenz, einer -Berechnen (14) eines
extrahierten Signal-      Datensequenz, der Synchronisationsequenz ei-
punktes (E3) entsprechend der extrahier-  35  ner weiteren Datensequenz
besteht, und wobei ten Bitsequenz;                               die
Signalsequenz gespeichert wird vor der -Teilen (16) des zur Analyse
vorgesehenen       Viterbi-Analyse (10), dadurch gekennzeichnet,
Signalpunktes (El) entprechend dem extra-     dal die Gr5Se des
Winkelverschiebungssignals hierten Signalpunkt (E3), und Verz6gern      (V)
bei Vervollstindigung der Analyse der einen (16) des Signalpunktes (El) um
das vorher-  40  Datensequenz (Dl) den Startwert der Analyse erwfhnte
Zeitintervall (TE);                  der anderen Datensequenzen (D2)
darstellt. -Vergleichen (15) des zeitverzogerten (TE) geteilten
Signalpunktes (El) mit dem extra-  7. Anordnung zum Ausfuhren des
Verfahrens nach hierten Signalpunkt (E3) und Berechnen ei-    Anspruch 1
einschlieBlich eines kohirenten Ra- ner Winkelgrole ( delta phi 3)
entprechend   45  dioempfangers, welcher uber elnen Kanal, der In- der
Phasendifferenz der verglichenen Si-     terferenz unterliegt,
Signalsequenzen empfangt, gnalpunktb (E1,E3);
welche zumindest eine Synchronisationsse- -Berechnen (17) entsprechende
Winkelgro-        quenz und zumindest eine Datensequenz umfas- Sen fur die
folgenden Slgnalpunkte in der     sen, wobei die Anordnung umfaBt:
Datensequenz (DO);                   so         - eine Empfingerstufe (1)
zum Signalemp- -Tiefpa-Filtern (17) der Winkelgragen (del-         fang und
Umwandlung einer empfangenen ta phi 3) mit gewghiten Filterkonstanten,
Signalsequenz in einem Basisbandsignal; und Integrieren der WinkelgrOlen,
urn ein       - einen AlD-Wandler (3) welcher mit der
Winkelverschiebungsignal V zu bilden; und         Empfangersufe (1)
verbunden ist und wel- -Winkelverrscheiben (11) der zur Analyse  55
cher des Basissignal umwandelt in Signal- vorgesehenen Signalpunkte
sukzessiv in            punkte, die zur Analyse vorgesehen sind;
Obereinstimmung mit dem Winkelverschie-         - einen adapativen
Viterbi-Analysator (10), bungssignal (V) vor dem Teilen des Signal-
welcher mit dem AID-Wandler (3) und mit 8 *   C   L    M     S     *    



15                 EP 0 381 637 B1                  16
Adaptationsschaltungen (Korrelatorschal-          integriert mit
entsprechenden Winkelgro- tung 12, Filterschaltung 13) verbuniden ist,
Ben der folgenden zur Analyse vorgesehe- wobei der Viterbi-Analysator eine.
gwnsch-        nen Signalpunkte zu einern Winkelver- te Anzahl van
Zustinden hat und einen Weg-        schiebungssignal (V); und speicher
erwinschter Lange und angepaMt   5     - sine Winkelverachiebungsschaltung
(11), ist an vorherrschende Interferenzen in dem        welche verbunden
ist mit der Filter- und -In- Kanal mit Hilte eines Adaptationssignals ab-
tegrationsschaltung (17) und mitder Einga- geleitet durch die
Adaptationschaltungen         be des Viterbi-Analysators (10) und welche
von der Synchronisationsequenz, und wobei         arbeitet zum Verschieben
des Winkels M belder Anordnung der adaptierte Viterbi-  1o      des
zurAnalyse vorgesehenen Signalpunk- Analysator die zur Analyse vorgesehenen
tes (1) vor dem Abzweigen des Signals fOr Signalpunkte in der Datensequenz
verar-           die Zeitverzogerungschaltung (16). beitet durch eine
relativ grolle Anzahl von Berechnungsstufen, wobei die Anzahl ab-   8.
Anordnung nach Anspruch 7, dadurch gekenn- hangt von der Lange des
Wegspsichers,  15    zeichnet das die Berechnungsschaltung (14) und dadurch
letztendlich die Bitsequenz      konstruiert ist zum Extrahieren der
Bitsequenz der Datensequenz bestimmt, dadurch ge-       aus dem Wegspeicher
folgend dem Bewirken kennzeichnet, daBdie Anordnung weiterhin     von
wenigen Berechnungsstufen in dern Weg- umfast
speicher und vor dem letztendlichen Bestimmen sine Berechnungsschaltung
(14) welche  20    der Bitsequenz (SI) der Datensequenz. mit dem
Wegspeicher des Viterbi- Analysators (10) und mit den Adaptations-
schaltungen (12,13) verbunden ist und wel-  Revendications che arbeitet zum
Extrahieren einer Bitse- quenz von dem Wegspeicher, welche zu ei-  25  1.
Procede pour commander la frequence d'un rM nem Signalpunkt (El) geh6rt und
welche       cepteur radio coherent qui regoit, par l'interme- erhalten
wurde nach dem Bewirken einer       diaire d'un canal soumis a des
interferences, des erwrinschten Anzahl von Berechnungsstu-      sequences
de signaux qui comportent au moins fen entsprechend einerVerzogerung sines
une s6quence de synchronisation et au moins Zeitintervalls (TE), wobel die
Anzahl der Be-  30  une sequence de donn6es, ledit proced6 compre-
rechnungsstufen beschrinkt list durch die    nant les etapes de traitement
de signaux suivan- LAnge des Wegspeichers, und welche wei-      tes: terhin
arbeitet zum Berechnen sines extra-      - la conversion (1) d'une sequence
de signal hierten Signalpunktes (E3) entsprechend           recue en un
signal en bande de base; der Bitsequenz mit Hilfe sines Signals (H)  35  -
la conversion AIN (3) du signal en bande de von den Adaptationsschaltungen
(Korrela-          base en points de signaux dans un plan si- torschaltung
12, Filterschaltung 13);             gnal desten6 A une analyse; eine
Verzogerungsschaltung (16), welche         - I'adaptation d'un algorithms
de Viterbi (10) verbunden ist mit der Eingabe des Viterbi-        ayant un
nombre souhaite d'6tats et une Analysators (10) und welche diesen Signal-
40    memoire de trajet de la longueur souhaitee, punkt (El) der zur
Analyse vorgesehenen           aux interferences affectant le canal, A
l'aide Signalpunkte tilt, welcher dem extrahier-         d'un signal
d'adaptation provenant de la se- ten Signalpunkt (E3) entspricht, und den
Si-      quence de synchronisation; et gnalpunkt (El) um das Zeitintervall
(TE)        - l'analyse par la m6thode de Viterbi (10) des verzogert;
45           points de signaux individuels destines A eine
Verglelchsschaltung (15) welche ver-        I'analyse dans la sequence de
donnees, a bunden ist mit der Berechnungstufe (14)          I'aide d'un
nombre relativement grand und der Verzogerungsschaltung (16) und
d'etapes de calcul ayant pour but de d6ter- welche arbeitet zum Vergloichen
des verz6-        miner la sequence binaire des points de si- gerten
Signalpunktes (El) mit dem extra-  so      gnaux, ledit nombre d'tapes
dependantde hierten Signalpunkt (E3) und Berechnen ei-       la longueur de
la memoire de trajet, carac- ner Winkelgr6lle (delta phi 3), welche der
terise en ce que ce procede comporte en Phasendifferenz der verglichenen
Signal-          outre les 6tapes de traitement de signaux punkte (El,E3)
entspricht;                        suivantes: sins Filter- und
-Integrationsschaltung (17),  55  - 'extraction (14), A partir de chacun
des welche mit der Vergleichsschaltung (15)           points de signaux,
pendant l'analyse de Vi- verbunden ist und welche die berechnete
terbi, avec un retard correspondant A un in- Winkelgr8Be (delta phi 3)
TiefpaB-filtertund      tervalle de temps (TE), d'une sequence bi- *   C
L    M    S    *    
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obtenue apres un nombre      ce de signal (SO, DO), les constantes de
filtrage souhaite d'6tapes de calcul, ledit nombre    sont calculees en
fonction de la valeur du signal 6tant limite par la longueur de la m6moire
de d6calage angulaire (V) d'une s6quence de si- de trajet silectionn6e;
gnal precedente. - lo calcul (14) d'un point de signal extrait   5 (E3)
correspondant a la sequencoe binaire  6. Procede selon la revendication 1,
2, 3, 4 ou 5, extraite;                                     dans lequel la
s6quence de signal est constitu6o - la division (16) du point de signal
(El) des-  siquentiellement dans le temps d'une sequence tn6 A I'analyse,
correspondant au point de    de donn6es, de la sequence de synchronisation
signal extrait (E3), et l'application dun re-  10  et d'une autre sgquence
de donnees, et dans le- tard (16) audit point de signal (El) de l'inter-
quel la sgquence de signal est stockee pr6alable- vaile de temps (TE)
mentionn6 prec6dem-       ment A l'analyse de Vitorbi (10), caractnris4 en
ce ment;                                         que la valeur du signal de
decalage angulaire (V), - la comparaison (15) du point de signal divi-  A
l'achevement de l'analyse de la sequence de s4 (El) retarde (TE) avec le
point de signal  15  donn6es (DI), constitue la valeur de depart de extrait
(E3), et le calcul d'une valeur angu-  I'analyse de l'autre sequence de
donnees (D2). laire (A*3) correspondant a la diff6rence de phase entre les
points de signaux compa-  7. Dispositif pour mettre en oeuvre le procedd de
la r6s (El, E3);                                revendication 1, comportant
un r6cepteur radio - le calcul (17) des valeurs angulaires corres-  20
coh6rent qui, par i'intermediaire d'un canal sou- pondantes pour les points
de signaux          mis a des interferences, regoit une sequence de
cons6cutifs de la sequence de donn6es        signaux comprenant au moins
une sequence de (DO);
synchronisation et au moins une s6quence de - le filtrage passe-bas (17)
des valeurs angu-  donnhes, ledit dispositif comprenant: laires (A43) avec
des constantes de filtrage   25  - un 6tage recepteur (1) pour la reception
de. s6lectionnees, et l'int6gration des valeurs       signaux et la
conversion d'une s6quence de angulaires pour 6laborer un signal de deca-
signal reoue en un signal en bande de base, lage angulaire (V); et
- un convertisseur AIN 3 qui est connecte A - le d6placement angulaire (11)
progressif          l'etage recepteur (1) et qui convertit le si- des
points de signaux destin6s A l'analyse   30   gnal en bande de base en
points designaux en correspondance avec le signal de d6ca-         destinas
A une analyse, lage angulaire (V) avant division dudit point   - un
analyseur de Viterbi adaptatif (10) qui est du signal at avant Is retard
temporel(TE).        connect6 au convertisseur A/N(3) et A des circuits
d'adaptation (circuit corr6lateur 12, 2. Proced6 selon la revendication 1,
caracterie6 en   35  circuit A filtre 13), ledit analyseur de Viterbi ce
que la s6quence binaire extraite par l'analyse      ayant un nombre
souhait6 d'6tats et une de Viterbi (10) est extraite apres exgcution d'un
mgmoire de trajet de la longusur souhaitee petit nombre d'6tapes de calcul
dans la memoire        et etant adapte aux interferences affectant de
trajet et avant la determination finale de la se-   le canal, A l'aide d'un
signal d'adaptation K>'    quence binaire du point de signal (El).    40
d6termine par les circuits d'adaptation A partir de la sequence de
synchronisation, 3. ProcgdA selon la revendication I ou 2, caracteri-
dispositif dans lequel l'analyseur de Viterbi s6 en ce que les constantes
de filtrage sont pro-      adapt6 traite les points de signaux destines
gressivement modifi~es en fonction du nombre           A l'analyse dans la
sequence de donnoes de points de signaux analysgs pendant le filtrage   4s
au moyen d'un nombre relativement grand passe-bas (17) de la valeur
angulaire (AO3).           d'6tapes de calcul, ledit nombre dependant de la
longueur de la mbmoire de trajet, et 4. ProcWdA selon la revendication 1, 2
ou 3, carao-       dgtermine ainsi finalement la sgquence bi- tWrisM en co
que, A l'achevement de I'analyse          naire de la sgquence de donnees,
caract6- d'une sequence de signal (SO, DO), la valeur du   5o   risA en ce
que ce dispositif comprend en ou- signal de decalage angulaire (V) est
utilisee pour     tre: calculerune valeurde dgpart pourle signal de de-
- un circuit de calcul (14) qui est connecte A calage angulaire lors de
l'analyse de la sequence      la m~moire de trajet de ranalyseur de Viter-
de signal immediatement suivante.                      bi (10) et aux
circuits d'adaptation (12, 13) s5          et qui a pour fonction
d'extraire de la me- 5. ProcidA solon la revendication 1, 2, 3 ou 4, ca-
moire de trajet une sequence binaire qui ap- ractWrish en ce que, pendant
le filtrage passe-bas     partientA un pointde signal (El) etqui a AtA (17)
des valeurs angulaires (A43) d'une sequen-        obtenue apres l'execution
d'un nombre 10    
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de calcul correspondant A un retard d'un intervalle de temps (TE), le- dit
nornbre d'etapes de calcul etant limite par la longueur de la memoire de
trajet, et ayant en outre pour fonction de calculer un   5 point de signal
extrait (E3) correspondant A ladite sequence binaire, A l'aide d'un signal
(H) provenant des circuits d'adaptation (cir- cuit corr6lateur 12, circuit
A f iltre 13); - un circuit A retard (16) qui est connecte A   lo I'entree
de I'analyseur de Viterbi (10) et qui divise le point de signal (El) des
points de signaux destin6s A l'analyse qui corres- pond au point de signal
extrait (E3) et retar- de ledit point de signal (El) dudit intervalle  15
de temps (TE); - un circuit de comparaison (15) qui est connecte au circuit
de calcul (14) et au cir- cuit A retard (16) et qui a pour fonction de
comparer le point de signal retarde (El) au   20 point de signal extrait
(E3) et de calculer une valeur angulaire (A3) qui correspond a la
difference de phase entre les points de signaux compares (El, E3); - un
circuit de filtrage et d'int6gration (17) qui  25 est connecte au circuit
de comparaison (15) et qul f litre par f iltrage passe-bas et intbgre la
valeur angulaire calculee (A43) A partir des valeurs angulaires
correspondantes des points de signaux consecutifs destines   30 A
l'analyse, pour donner un signal de deca- lage angulaire (V); et - un
circuit de decalage angulaire (11) qui est connecte au circuit de filtrage
et d'integra- tion (17) et A l'entree de l'analyseur de Vi-  35 terbi (10)
et qui a pour fonction de deplacer angulairement (V) le point de signal
destine A l'analyse (El) avant branchement dudit si- gnal vers le circuit A
retard (16). 8. Dispositif selon Ia revendication 7. caracterise en ce que
le circuit de calcul (14) est concu pour ex- traire la sequence binaire de
la memoire de trajet aprbs l'execution de quelques 6tapes de calcul dans la
memoire de trajet et avant la determina-  45 tion finale de la sequence
binaire (SI) de la se- quence de donnees. 50 55 11    


