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means for deriving from each of successive sample periods of speech input
thereto a digital word re- The present invention relates to apparatus for
presenting the frequency spectrum thereof; speaker identification ie for
recognising or verifying  a store for storing codewords indicating for each
the identity of a person whose speech forms the   5   digital word the
relative probability of the frequency input to the apparatus.
spectrum corresponding to that work occuring in In their paper given at
ICASSP 82, (IEE Inter-  the speech of one or more known speakers which
national conference of acoustics, speech and signal  the apparatus has been
trained to identify, the processing, Paris, May 3 - 5, 1982, vol 3, pp 1645
-  digital word output of the deriving means being 1648), H. Ney et al
describe a technique for in-  10  connected to address inputs of the store;
and creasing the ability of a textdependent speaker    control means
responsive, during input of speech recognition system to discriminate
between speak-  by a speaker to be identified, to codewords read er
classes; the technique to be performed in con-  out from the store to
output, in accordance with a junction with non linear time alignment
between a  predetermined criterion related to the codewords, reference
pattern and the test pattern. Unlike what  15  data indicating which of the
speakers is deemed to they refer to as the standard approach, where the
have been identified. training of the recognition system merely consists
In a preferred arrangement, the apparatus is of storing and averaging or
selecting the time nor-  arranged in operation during a training sequence,
malised training patterns separately for each class,  for each sample
period: in the Ney system the training phase is extended   20  a) If the
number of codewords already stored at in that a weight is determined for
each individual   the addressed location in the store does not feature
component of the complete reference pat-     exceed a predetermined number
to store at that tern (for each class) according to the ability of the
location a codeword identifying the speaker feature to distinguish between
speaker classes.      whose speech has given rise to the digital word The
weights depend on the time axis as well as on   25    representing that
address, the frequency axis. The overall distance computed    b) If the
number of codewords already stored at after non-linear time alignment
between a reference  the addressed location in the store exceeds the
pattern for a class and a test pattern thus becomes  predetermined number,
to store at that location a function of the given set of weights of the
refer-  a codeword reserved for indication of multiple ence class
considered.                        30     users. In IEEE ASSP, October
1986, pp 4 - 17,         The predetermined number can be zero.
O'Shaughnessy provides a tutorial article on speak-   The present invention
also provides methods er recognition (ASR), dealing inter alia with the  as
claimed In claims 12 and 13, respectively. differences between speaker
recognition, speaker      Thus, the presence of a known speaker's code
verification and speech recognition. Again much   35  at any given location
indicates that the probability stress is placed on the need to perform time
nor-  of the corresponding frequency spectrum occurring malization
procedures, such as Dynamic Timewar-    in the speech of that speaker is
high relative to its ping, if one is to determine distances between test
probability of occurring in the speech of other and reference templates.
The paper also deals with  speakers. The presence of the multi-user code,
on methods of selecting a useful subset of acoustic  40  the other hand,
indicates that the probability of features which can aid recognition. In
particular it is  occurrence is not particularly high for any one suggested
that FO, timing cues and spectral cues   speaker rather than another. (such
as the first three formants) are the most       In practice, prior to
initial training, the store will promising candidates for use in speaker
recogni-   require to be cleared by writing to it a code not tion.
Attention is directed to the first complete  45  used for any other
purpose. The presence after paragraph in the right hand column on page 10.
training is complete of such a 'not used' code in O'Shaughnessy does not
disclose that digital words  any location indicates that the probability of
the address the store or suggest dispensing with the   corresponding
spectrum occuring in the speech of pattern comparison operation, nor even
that such   any of the known users is low. an approach would be feasible.
so      In a preferred arrangement the control means In US 4,100,370 there
is described a voice     comprises a respective counter means for each
verification system. A selection process is used to  known speaker and is
arranged in operation to find parameters which may facilitate improved dis-
respond to each codeword read out from the store crimination between
speakers. Verification is based  by incrementing the counter corresponding
to the on a conventional pattern matching process.   55  known speaker (if
any) indicated by that codeword According to the present invention there is
as having a relatively high probability of being provided an apparatus for
speaker identification   associated with the frequency spectrum  corre-
comprising:                                        sponding to the address
from which the codeword 



3    3                 EP 0273616 B1                      4 was read, and
the predetermined criterion is that  probability that the unknown user is
that person. the speaker who shall be deemed to be recognised   Thus the
labels found in the store are acted upon shall be the one whose counter has
the highest     as follows: count.
v) if a 'not used' label is found in the store it is Some embodiments of
the insertion will now be   5  ignored described, by way of example, with
reference to      vi) it a 'multi-user' label is found it is also the
accompanying drawings, in which:                 ignored Figure 1 is a
block diagram of one form of         vii) if a 'valid user' label is found,
a counter, set apparatus according to the invention;              aside for
that user, is incremented. Figure 2 is a more detailed block diagram of the
10  At the end of the utterance a count will be held for apparatus of
Figure 1; and                       each of the valid users. The highest
count should Figure 3 illustrates alternatives for the coders  then
indicate which of the valid users has been shown in Figure 2.
speaking. Since there will always be at least one In Figure 1, speech
signals from a user are     highest count, this does not serve to
distinguish input, for example via a microphone M, to a filter  is  between
valid users on the one hand and un- bank F to analyse the frequency
spectrum of the    authorised users on the other. If the object of the
input speech. Filter outputs representing respective  recogniser is simply
to verify the claimed identity frequency bands are rectified and smoothed
and     of a user input via a speech recogniser or other then sampled (S)
and coded (C) to together pro-    means, this may suffice, but preferably
the criterion vide the address input to a read-write memory S.  20  for
recognition should be that the highest count For each sample the contents
of the address thus   should be significantly greater than any other
accessed may in general contain one of three       count. Additionally, or
instead, it may be required types of label:
that the highest count exceed a threshold value. a) a 'not used' label - eg
all zeros               In Figure 1, it is assumed that the training and b)
a 'multi-user' label - eg all ones       25  identification mode functions
are performed by a c) a 'valid user' label - eg anything other than all
control unit C. A name codes NC is also shown for zeros or all ones.
translating valid user labels into user names. Before being used for
speaker identification,      Figure 2 shows a practical embodiment of the
the apparatus must undergo a training sequence in  invention. The
microphone M is again shown, fol- which each authorised user speaks into
the micro-  30  lowed by a speech amplifier A. The filter bank F phone. The
object is to record in the store which  comprises sixteen bandpass filters
F1 to F16 cov- spectral combinations are peculiar to certain users,  ering
the frequency band from 250Hz to 5000Hz. It and which are not. Thus, in the
training mode, the  is preferred that the higher frequency bands are
following action is taken for each sample.         wider than the lower
bands - for example in accor- i) if a 'not used' label is found in the
store then   35  dance with critical band theory. Rectification and the
code of the particular user is written into that  smoothing (with a time
constant to suit the follow- store location
ing sampler) is illustrated schematically by rectifi- ii) if a 'valid user'
label is found and is the same  ers R1-R1B. as the current user's code, no
action is taken      Sixteen sample and hold circuits S1-S16 are iii) if a
'valid user' label is found and is different  40  shown, driven by sampling
pulses  1. It is es- from the code of the current user, then a multi-
timated that a sampling rate of the order of 50 to user label is written
into that store location   100 samples per second will provide satisfactory
iv) if a 'multi-user' label is found, no action is  results, though a
higher resolution may be obtained taken.
by employing a higher rate - eg up to 1000 sam- It will be seen that each
store location cor-  45  ples/sec. responds to a particular spectral
combination. After  Coders C1 to C16 receive the sampled outputs the
training sequence has been completed for a     and convert these into a
16-bit word for application number of users (the 'valid users') each store
loca-  to the address inputs of the store S of 64 Kbyte tion contains a
label indicating whether the cor-  capacity. The coders may simply be
comparators responding  combination  is particular to  one   50   CP as
illustrated in figure 3a which compare the authorised user (in which case
the label is the user  samples with a fixed threshold voltage Vt and pro-
code) or is common to two or more such users, or   duce a '1' or a '0'
according to whether the sample has been used by none of the authorised
users.    is above or below the threshold. However it may be Once trained,
the apparatus can be used in an   preferred to make the coded outputs
independent 



identification mode A user to be identified speaks  55  of the input signal
level (which will be dependent into the microphone M. If his utterance
contains a  on microphone position and amplifier gain) by em- significant
number of spectral combinations known  ploying differential coding. to be
unique to one valid user, there is a high 4    5                EP 0 273
615 B1                    6 Thus (figure 3b) a sample may be compared
The counting process continues as long as an by a comparator CP with the
previous sample       identification enabling signal IE is present. This
delayed in a latch L clocked by pulses #2 delayed  might be generated in
response to a signal detec- with respect to the sampling pulses 1.
Alternative-  tor at the amplifier A and have a duration sufficient ly a
sample may be compared with the signal level   5   to permit processing of
sufficient samples to in an adjacent band (or indeed a non-adjacent
achieve reasonable recognition accuracy. From [err] band) a '1' being
output if (for example) the sample  to 3 seconds duration might be typical,
with per- value exceeds that in the frequency band below    haps an 8-bit
counter length (ie a maximum count and a '0' otherwise. The lowest
frequency band    of 255). (F16) can be compared with the highest (F1). If
10  Once counting is complete, the n 8-bit counter desired both time
differential coding and band dif-  outputs are compared in a comparator
CF2. This ferential coding might be used - either in parallel  serves to
identify the counter with the highest (though with a smaller number of
bands than that  count and to output the corresponding user code to shown
since 32 address lines would - at the       an output latch OL, though, as
discussed above it present time - imply an impractically large mem-   15
may serve also to check other criteria before out- ory) or in series, eg by
interposing the circuitry of  putting a valid code. figure 3b in the
outputs of figure 3c (or vice versa).  It may be noted that it is not
necessary to the It should be noted that when using a fixed    operation of
the apparatus that the words uttered threshold coding or compared band
coding, the     by speakers to be recognised be the same as sixteen sample
and hold circuits are not required.  20  those uttered by other speakers;
or indeed that This is because the coded digital word may be     they be
words previously uttered by that particular continuously presented to the
address bus of the  speaker during the training mode, provided that the
RAM, when clocking the RAM will provide the       words uttered during the
training mode encompass sampling means.                                   a
sufficiently comprehensive range of sounds. In the training mode, the code
for the speaker  25  The above described embodiment is only one is entered
into an input code latch CL. As the store  possible implementation, and
various modifications is addressed, by successive coded samples, the    are
possible; for example: labels output at the (8-bit) data output of the
store  - rather than invoking the multi-user code when are compared by a
comparator CF1 with the             two or more speakers produce the same
speaker's code. If the two are the same, no action  30  "sample" during
training, this limit may be is taken (step (ii) above). If they are
different, an  raised at the expense of a larger memory by AND gate A
(enabled by an external signal TR only     allowing the recordal in the
store of two (or during training) is enabled to pass to the memory S    N)
'valid user' codes against any given store write pulses [err]2 (delayed
sufficiently from [err]1 to       address, the multi-user code being
substi- allow for the memory read access time, and delays  35  tuted only
when three (or N + 1) speakers in the coder C and comparator CF1). If the
label      have produced that sample. A retrieval during output from the
store is zero, the code from the      the identification mode of two valid
user latch CL passes unhindered via OR gates 01-08         codes from one
address would then cause and is written into the memory S (step (i) above).
If  both of the corresponding counters to be the label is other than all
zeros, this is recognised   40  incremented. by an OR gate 09 which, via OR
gates 01-08,          If this option is used, weighting might also be
forces the store input to all ones (FF hex) prior to  introduced by, for
example, incrementing the ap- the write operation, thereby writing (or
re-writing) a  propriate counter twice when only a single code multi-user
label to the store as required by step (iii)  appears. (or step (iv)).
45     - It has been assumed that no action is taken if For the
identification mode, counters Z1 to Zn     a "not used" code is retrieved
during the are provided, one for each valid user. An 8-bit store
identification mode. Since the appearance of could permit up to 254 users,
but naturally coun-     this code implies a reduced probability that ters
need only be provided for the maximum num-       the user speaking is a
valid user, the occur- ber of valid users for which the system is expected
so  rences of this code might be counted and the 



to be trained. For each sample, decoder D receives     result used to
weight the recognition process, the resulting store output data and decodes
it to n   for example by increasing the threshold enable lines, one for
each counter. Dummy outputs     which the highest count must meet before
'0' and 'FF' illustrate steps (v) and (vi) above - ie  recognition is
deemed to be complete. no action is taken. When (step (vii)) a 'valid user'
55  - Although functions such as coding, decoding code appears, the
corresponding counter is en-        and comparison, have been illustrated
in fig- abled and incremented by pulse [err]2 mentioned           ure 2 as
performed by dedicated hardware previously.
devices, these functions can, if desired, be    7
EP0273615B1                        8 performed by a suitably programmed
micro-       which the codeword was read, and in which processor or other
data processing appara-      the predetermined criterion is that the
speaker tus. Equally, digital filtering could be em-     who shall be
deemed to be recognised shall ployed.
be the one whose counter has the highest 5      count. Claims 5. An
apparatus according to claim 4 in which the 1. An apparatus for speaker
identification com-      predetermined criterion Includes the require-
prising:                                          ment that identification
shall not be deemed to means for deriving from each of successive   10
have occurred unless the said highest count sample periods of speech input
thereto a digi-    exceeds the counts of the other counters by a tal word
representing the frequency spectrum      set margin. thereof; a store for
storing codewords indicating for  6. An apparatus according to claim 4 or 5
in each digital word the relative probability of the   15  which
predetermined criterion includes the re- frequency spectrum  corresponding
to that         quirement that identification shall not be word occurring
in the speech of one or more       deemed to have occurred unless the said
high- known speakers which the apparatus has been       est count exceeds a
threshold value. trained to identify, the digital word output of the
deriving means being connected to the   20  7. An apparatus according to
claim 6 in which the address inputs of the store; and
control means contains a further counter, is control means responsive,
during input of        responsive to the occurence of a codeword speech by
a speaker to be identified, to         indicating a low probability of any
known codewords read out from the store, to output,     speaker to
increment the further counter, and in accordance with a predetermined
criterion   25  is responsive to the content of the further related to the
codewords, data indicating which   counter to adjust the said threshold
value. of the known speakers is deemed to have been identified.
8.  An apparatus according to any one of the preceding claims in which the
deriving means 2. An apparatus according to claim 1, arranged in  30
comprises filter means for dividing the fre- operation during a training
sequence, for each    quency spectrum of the speech input into a sample
period,                                    plurality of frequency band
outputs, means for a) If the number of codewords already          measuring
the average amplitude of, and sam- stored at the addressed location in the
store   pling those outputs, and coding means for does not exceed a
predetermined number  35     obtaining the digital word from the resulting
to store at that location a codeword identify-  samples. ing the speaker
whose speech has given rise to the digital word representing that  9. An
apparatus according to claim 8 in which the address,
coding means is arranged for each band to b) If the number of codewords
already   40     compare each sample with a threshold value stored at the
addressed location in the store  and produce a '1' or 'O' signal in
dependence exceeds the predetermined number, to           thereon. store at
that location a codeword reserved for indication of multiple users.
10. An apparatus according to claim 8 in which the 45      coding means is
arranged for each band to 3. An apparatus according to claim 2 in which the
compare each sample with the previous sam- predetermined number is zero.
ple obtained for that band and produce a '1' or 



'0' signal in dependence thereon. 4. An apparatus according to claim 1, 2
or 3 in which the control means comprises a respec-  50  11. An apparatus
according to claim 8 in which the tive counter means for each known speaker
coding means is arranged for each band to and is arranged in operation to
respond to        compare each sample with the sample ob- each codeword
read out from the store by          tained for another band and produce a
'1' or incrementing the counter corresponding to the    '0' signal in
dependence thereon. known speaker (if any) indicated by that  55 codeword
as having a relatively high probabil-  12. A method for identifying the
speaker of an ity of being associated with the frequency        unknown
input speech signal as one of a group spectrum corresponding to the address
from        of previously identified speakers, said method    7
EP 0 273 615 B1                        8 performed by a suitably programmed
micro-       which the codeword was read, and in which processor or other
data processing appara-      the predetermined criterion is that the
speaker tus. Equally, digital filtering could be em-    who shall be deemed
to be recognised shall ployed.                                         be
the one whose counter has the highest 5      count. Claims 5. An apparatus
according to claim 4 in which the 1. An apparatus for speaker
identification com-      predetermined criterion includes the require-
prising:                                         ment that identification
shall not be deemed to means for deriving from each of successive   10
have occurred unless the said highest count sample periods of speech input
thereto a digi-   exceeds the counts of the other counters by a tal word
representing the frequency spectrum      set margin. thereof; a store for
storing codewords indicating for  6. An apparatus according to claim 4 or 5
in each digital word the relative probability of the   15  which
predetermined criterion includes the re- frequency spectrum  corresponding
to that         quirement that identification shall not be word occurring
in the speech of one or more       deemed to have occurred unless the said
high- known speakers which the apparatus has been       est count exceeds a
threshold value. trained to identify, the digital word output of the
deriving means being connected to the   20  7. An apparatus according to
claim 6 in which the address inputs of the store; and
control means contains a further counter, is control means responsive,
during input of        responsive to the occurence of a codeword speech by
a speaker to be identified, to         indicating a low probability of any
known codewords read out from the store, to output,    speaker to increment
the further counter, and in accordance with a predetermined criterion   25
is responsive to the content of the further related to the codewords, data
indicating which  counter to adjust the said threshold value. of the known
speakers is deemed to have been identified.                              8.
An apparatus according to any one of the preceding claims in which the
deriving means 2. An apparatus according to claim 1, arranged in  30
comprises filter means for dividing the fre- operation during a training
sequence, for each    quency spectrum of the speech input into a sample
period,                                    plurality of frequency band
outputs, means for a) If the number of codewords already          measuring
the average amplitude of, and sam- stored at the addressed location in the
store  pling those outputs, and coding means for does not exceed a
predetermined number  35     obtaining the digital word from the resulting
to store at that location a codeword identify-  samples. ing the speaker
whose speech has given rise to the digital word representing that  9. An
apparatus according to claim 8 in which the address,
coding means is arranged for each band to b) If the number of codewords
already   40     compare each sample with a threshold value stored at the
addressed location in the store  and produce a '1' or '0' signal in
dependence exceeds the predetermined number, to           thereon. store at
that location a codeword reserved for indication of multiple users.
10. An apparatus according to claim 8 in which the 



45      coding means is arranged for each band to 3. An apparatus according
to claim 2 in which the    compare each sample with the previous sam-
predetermined number is zero.                    ple obtained for that band
and produce a '1' or '0' signal in dependence thereon. 4. An apparatus
according to claim 1, 2 or 3 in which the control means comprises a respec-
50  11. An apparatus according to claim 8 in which the tive counter means
for each known speaker        coding means is arranged for each band to and
is arranged in operation to respond to        compare each sample with the
sample ob- each codeword read out from the store by         tained for
another band and produce a '1' or incrementing the counter corresponding to
the    '0' signal in dependence thereon. known speaker (if any) indicated
by that  55 codeword as having a relatively high probabil-  12. A method
for identifying the speaker of an ity of being associated with the
frequency       unknown input speech signal as one of a group spectrum
corresponding to the address from       of previously identified speakers,
said method 6    9                 EP 0 273 615 B1                       10
comprising:                                            Sprecher auf
Codeworter reagiert, die storing in a random access memory stored
aus dem Speicher ausgelesen werden, codewords uniquely corresponding to
said pre-          zum  Ausgeben, gemaB einem  vorbe- viously identified
speakers at address locations       stimmten Kriterium  entsprechend den
corresponding to the input speech's frequency   5      Codew6rtern, von
Daten, welche ange- spectrum, previously supplied by such speak-
ben, weicher von den bekannten Spre- ers, a given one of said codewords
being               chem als identifiziert angenommen wird. supplied at a
memory output in response to input address signals;
2. Vorrichtung nach Anspruch 1, die im Betrieb applying to said memory a
succession of ad-  io   wahrend einem Trainingsdurchlaut fOr jede Ab-
dresses corresponding to the frequency spec-      tastperiode, trum of the
unknown input speech signal; and         a) wenn die Zahl der bereits an
einer adres- identifying the speaker of the unknown input         sierten
Stelle im  Speicher gespeicherten speech signal from the resulting
succession, of      Codeworter eine vorbestimmte Anzahl nicht codewords
output from the memory.         15         Oberschreitet, an dieser Stelle
ein Codewort speichert, weiches den Sprecher identifi- 13. A method for
receiving spoken input and for         ziert, dessen Sprache das
Digitalwort erge- recognising the identity of the speaker com-         ben
hat, das diese Adresse reprasentiert, prising the steps of:
b) wenn die Zahl der schon an der adres- deriving from each of a succession
of input  20      sierten Stelle im Speicher gespeicherten speech samples a
digital word representing           Codew8rter die vorbestimmte Anzahl
Ober- the frequency spectrum thereof;                      schreitet, an
dieser Stelle ein Codewort storing a plurality of codewords in a memory
speichert, das far die Angabe von mehreren device, each codeword indicating
for each said       Benutzern reserviert ist. digital word the relative
probability of the fre-  25 quency spectrum of said digital word occurring
3  Vorrichtung nach Anspruch 2, in der die vorbe- in the speech of one or
more known speakers;      stimmte Anzahl Null ist. connecting the derived
digital words to the addressing circuits of said memory device;     4.
Vorrichtung nach Anspruch 1, 2 oder 3, in der obtaining a succession of
codewords accessed   3o  die Steuermittel eine entsprechende Zahlein- by
said addressing circuits; and                  richtung flr jeden bekannten
Sprecher enthal- using said succession of codewords, in accor-     ten, die
im Betrieb derart ausgebildet ist, daB dance with a predetermined criterion
related to   far jedes aus dem Speicher ausgelesene Co- the codewords, to
indicate which speaker is       dewort der Zfhler entsprechend dem bekann-
identified.                               35      ten Sprecher (wenn ein
solcher vorliegt) inkre- mentiert wird, wodurch angegeben wird, daB
PatentansprUche                                       das Codewort eine
relativ hohe Wahrschein- lichkeit des In Verbindungbringens mit dem 1.
Vorrichtung zur Identifizierung eines Spre-        Frequenzspektrum
entsprechend der Adresse chers, mit                                40
aus der das Codewort gelesen wurde, aufweist 



- Mitteln zum Erhalten eines digitalen Wor-     und in der das vorbestimmte
Kriterium ist, daB tes, wetches das Frequenzspektrum des-        der
Sprecher der als erkannt angenommen selben darstellt, aus
aufeinanderfolgen-     werden soil, der sein soil, dessen Zahler den den
Abtastperioden von einem eingege-         h6chsten Zahlerstand aufweist.
benen Spracheingang,                 45 - einem Speicher zum Speichem von
Co-       5. Vorrichtung nach Anspruch 4, in der das vor- dewortem, die far
jedes Digitalwort die       bestimmte Kriterium das Erfordernis enthalt,
relative  Wahrscheinlichkeit des  Fre-       daB die Identifikation nicht
als aufgetreten gel- quenzspektrums angeben, das dem in           ten soil,
aufer wenn der h6chste Zahlerstand der Sprache auftretenden Wort von ei-
50    den Zahlerwert der anderen Zahler um einen nem  oder mehreren
bekannten Spre-           gesetzten Bereich Ulberschreitet. chern
entspricht, auf die die Vorrichtung zum Identifizieren trainiert wurde,
wobei  6. Vorrichtung nach Anspruch 4 oder 5, in der der digitale
Wortausgang der Mittel zum      das vorbestimmte Kriterium das Erfordemis
Erhalten desselben mit den AdreBeingan-  55  enthalt, daB die
Identifikation nicht als aufgetre- gen des Speichers verbunden sind, und
ten gewertet werden soil, auBer wenn der - Steuermitteln, die wahrend der
Sprach-        hdchste ZUhlerstand einen Schwellwert Uber- eingabe durch
einen zu identifizierenden     schreitet. 7                           111Hl
11   11    11                EP0273615B1                       12 7.
Vorrichtung nach Anspruch 6, in der die Steu-          Identifizieren des
Sprechers des unbe- ermittel einen weiteren Zahler enthalten, der
kannten Eingangsprachsignals aus den auf das Auftreten eines Godeworts
reagiert,            sich ergebenden aufeinanderfolgenden das eine niedrige
Wahrscheinlichkeit eines je-         Codewortausgangen von dem Speicher.
den bekannten Sprechers angibt, zum Inkre-   5 mentieren des weiteren
Zahlers und auf den     13 Verfahren zum  Erhalten des gesprochenen Inhalt
des weiteren Zahlers zum Einstellen des    Eingangs und zum Erkennen der
Identitit des Schwellwerts reagieren kann.                      Sprechers
mit den folgenden Schritten: - Erhalten aus jeder Abfolge von Eingangs- 8.
Vorrichtung nach einem  der vorangehenden   10         sprachabtastungen
ein Digitalwort, wel- Ansprtche, in der die Mittel zum Erhalten des
ches das Frequenzspektrum darstellt, Digitalworts Filtermittel zum Trennen
des Fre-       - Speichern mehrerer Codew6rter in einer quenzspektrums der
Spracheingabe in mehre-             Speichervorrichtung, wobei jedes Code-
re Frequenzbandausgange enthalt, weiterhin             wort fOr jedes der
Digitalworte die relati- Mittel zum Messen der Durchschniftsamplitude   i5
ve Wahrscheinlichkeit des Frequenz- der Ausgange und ein Abtasten derselben
und            spektrums des Digitalworts angibt, wel- Codiermittel zum
Erhalten des Digitalworts aus         ches in der Sprache von einem oder
den sich ergebenden Abtastungen.                       mehreren bekannten
Sprechern auftritt, - Verbinden des erhaltenen Digitalworts 9. Vorrichtung
nach Anspruch 8, in der die Go-  20         mit der AdreBschaltung der
Speichervor- diermittel fOr jedes Band derart vorgesehen
richtung, sind, daB jede Abtastung mit einem Schwell-          - Erhalten
einer Abfolge von Codew6rtem, wert verglichen wird und ein "1"- oder "0"-
die durch die AdreBschaltungen zugang- Signal in Abhangigkeit davon erzeugt
wird.             lich geworden sind und 25        - Verwenden der Abfolge
von Codew6rtern 10. Vorrichtung nach Anspruch 8, in der die Co-
zum Angeben welcher Sprecher identifi- diermittel fOr jedes Band derart
angeordnet            ziert wurde, gemaB einem vorbestimmten sind, daB jede
Abtastung mit einer vorange-            Kriterium  entsprechend den
Codew6r- henden fOr dieses Band erhaltenen Abtastung            tern.
verglichen wird und in Abhangigkeit davon ein  30 "1 "- oder "O"-Signal
erzeugt wird.            Revendlcatlons 11. Vorrichtung nach Anspruch 8, in
der die Co-   1. Dispositif pour l'identification d'un locuteur diermittel
flr jedes Band derart angeordnet       comprenant: sind, daB jede Abtastung
mit der Abtastung   35   des moyens pour obtenir a partir de chacune
verglichen wird, die fUr ein anderes Band er-     des periodes
d'6chantillonnage successives de halten wurde, und in der in Abhgngigkeit
davon    l'entr~e de la parole dans coux-ci, un mot 



ein "1 "- oder "O"-Signal erzeugt wird.           numerique reprssentant
son spectre de fr6- quence, 12. Verfahren zum Identifizieren des Sprechers
ei-  40  une memoire pour m6moriser des mots de nes unbekannten
Eingangssprachsignals als ei-     code indiquant pour chaque mot num6rique
la ner aus einer Gruppe von vorangehend identifi-    probabilite relative
du spectre de frequence zierten Sprechem, mit den folgenden Schritten:
correspondant & ce mot & se produire dans la - Speichern von in elnem
Speicher mit          prononciation  d'un  ou plusieurs locuteurs
wahlfreiem Zugriff gespeicherten Code-  45    connus que le dispositif a
appris a identifier, la w5rtern gleichmaIig entspechend den
sortie du mot numnrique des moyens d'obten- vorangehend identifizierten
Sprechern an     tion 6tant reliee aux entr6es d'adresse de la
Adrefistellen, entsprechend dem  Fre-         mdmoire, et quenzspektrum der
eingegebenen Spra-          des moyens de commande repondant pendant che,
das vorangehend von diesen Spre-  5o     I'entree de la prononciation par
un locuteur qui chern zugefUhrt wurde, wobei ein gege-       doit stre
identifis au mot de code extrait de la benes dieser Codew6rter einem  Spei-
memoire pour sortir en conformits avec un cherausgang zugeflhrt wird,
entspre-          critbre prsdstermine par rapport au mot de chend den
Eingangsadrelslgnalen,              code, des donn6es indiquant lequel des
lo- - Anwenden einer Abfolge von Adressen   5S      cuteurs connus est
estime avoir et6 identifi6. auf den Speicher, entsprechend dem
Frequenzspektrum des unbekannten En-      2. Dispositif selon la
revendication 1, amenag4, gabesprachsignals und
durant le fonctionnement pendant une sequen- 8             I1111 IIIIII
lilill    1111 lII 1 INl    13                EP0273615B1
14 ce d'apprentissage  pour chaque  periode      8. Dispositif selon l'une
quelconque des revendi- d'dchantillonnage,
cations precedentes, dans lequel le moyen a) Si le nombre des mots de code
dej&          d'obtention comprend des moyens de filtre memorises a
l'emplacement adresse dans         pour diviser les spectres de frequence
de l'en- la memoire ne d6passe pas un nombre   6        tree vocale en une
pluralit6 de sorties de ban- predetermin6, de maniere & m6moriser a
de de frequence, des moyens pour mesurer cot emplacement un mot de code
identifiant     l'amplitude moyenne et echantillonner ces sor- le locuteur
dont la parole a donne nalssance  ties et des moyens de codage pour obtenir
le au mot num6rique representant cette adres-     mot numerique a partir
des echantillons obte- .se,                                   10      nus.
b) Si le nombre des mots de code d6j& memorises a l'emplacement adresse
dans     9. Dispositif solon la revendication 8, dans lequel la m6moire
depasse le nombre predetermi-      le moyen de codage est prevu pour chaque
ne, de maniere & memoriser I cot emplace-      bande afin de comparer
chaque echantillon & ment un mot de code r6serve pour indica-  15   une
valeur de seuil et produit un signal A "1 tion d'utilisateurs multiples.
ou a "O" on fonction de celui-ci. 3. Dispositif solon la revendication 2,
dans lequel  10. Dispositif solon la revendication 8, dans lequol le nombre
pr6determine est egal & zero.          le moyen de codage est prevu pour
chaque 20      bande afin de comparer chaque 6chantillon & 4. Dispositif
solon la revendication 1, 2 ou 3 dans  l'echantillon pr6cedent obtenu pour
cette ban- loquel le moyen de commando comprend un          de et produire
un signal a "1" ou a "O" en moyen de compteur respectif pour chaque lo-
fonction de celui-ci. cuteur connu et est place en fonctionnement pour
repondre a chaque mot de code extrait  25  11. Dispositif solon la
revendication 8, dans lequel de la memoire en incrementant le compteur
le moyan de codage est prevu pour chaque correspondant au locuteur connu
(s'll en existe  bande afin de comparer chaque dchantillon a un) indique
par ce mot de code comme ayant       l'echantillon obtenu pour une autre
bande et une probabilite relativement elevee d'etre as-   produire un
signal a "1" ou h "O" en fonction socie au spectre de frequence
correspondant  3o  de celul-ci. a l'adresse A partir de laquelle le mot de
code a ete extrait et dans lequel le critere predeter-  12. Proc6de pour
identifier le locuteur d'un signal min6 est quo le locuteur quo l'on estime
etre    vocal d'entree non connu comme un d'un reconnu sera celui dont le
compteur presente     groupe de locuteur pr6c6demment identifi6s, 



le compte le plus elove.                 35      ledit procede comprenant
les etapes consistant a : 5. Dispositif solon la revendication 4, dans
lequel  memoriser dans une memoire vive des mots le critere pred6termine
comporte l'exigence      de code mdmoris~s correspondant particuliere- quo
l'identification no soit pas estimee s'etre  ment auxdits locuteurs
prec6demment identi- produite a moins quo lo comptO le plus e1ev6  40  fi6s
a des emplacements d'adresse correspon- depasse les comptes des autres
compteurs         dant au spectre de frequence de la parole par une marge
etablie.                           d'entree, precedemment delivree par ces
lo- cuteurs, un mot de code donn6 parmi les mots 6. Dispositif solon la
revendication 4 ou 5, dans    de code 6tant delivre a une sortie de la me-
lequel le critbre pr~dfetrmind comporte l'exi-  45  moire en reponse aux
signaux d'adresse d'en- gence quo l'identification no soit pas estimoe
tree, s'tre produite a moins quo le compte le plus  -  appliquer a ladite
memoire une suite d'adres- eleve d6passe une valeur de seuil.
ses correspondant au spectre de la frequence du signal vocal d'entree non
connu, et 7. Dispositif solon la revendication 6. dans lequel  50
identifier le locuteur du signal vocal d'entr~e le moyen de commando
contient un autre           non connu a partir de la suite r6sultante des
compteur, loquel est sensible A la pr6sence      mots de code sortis de la
m6moire. d'un mot de code indiquant une faible probabi- litN de tout
locuteur connu quelconque pour   1. Proc6de pour recevoir une entr6e parlee
et incrementer l'autre compteur et est sensible au  55  pour reconnaltre
l'identite de locuteur compre- contenu de l'autre compteur pour ajuster
ladite  nant les etapes consistent &: valeur de seuil.
obtenir A partir de chacune d'une suite d'echantillons vocaux d'entree un
mot numeri- 9~ ~~~~III ,III I  111111111111111111111    15
EP 0 273 615 B1                    16 que repr~sentant son spectre de
fr~quence, mdmoriser une multitude de mots de code dans un dispositif
m~moire, chaque mot de code indiquant pour chaque mot numdrique la
probabilit4 relative du spectre de fr~quence   5 dudit mot numdrique se
produisant dans la parole d'un ou plusieurs locuteurs connus, connecter les
mots num~riques obtenus au circuit d'adressage dudit dispositif m6moire,
obtenir une succession de mots de code aux-  io quels on a accdd6 par
lesdits circuits d'adres- sage, et utiliser ladite suite de mots de code,
en conformit6 avec un critbre pr~ddtermin4 se rapportant aux mots de code
Wfin d'indiquer  15 quel locuteur est identifi6. 20 25 30 35 40 45 50 55


