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Description

Field of the invention

[0001] The present invention refers to digital radio
communication systems, in particular mobile communi-
cation systems, and more specifically it concerns a meth-
od of and device for voice activity detection in received
speech signals in one such system.

[0002] Preferably, but not exclusively, the method and
the device are intended for use in connection with voice
quality enhancement.

Background of the Invention

[0003] Voice activity detectors (VADs) are devices that
are supplied with a signal to detect therein periods of
speech and periods of silence, where only noise is
present. Possibly, the VADs are also arranged to distin-
guish among voiced/unvoiced sounds in speech periods.
[0004] A class of VADs performs detection through an
energetic analysis and a spectral analysis of the input
signal, the analysis results being combined to provide
the classification of an analysed speech segment. An
algorithm for classifying a speech segment as voiced
speech, unvoiced speech or silence based on energetic
and spectral analyses is disclosed in "Application of an
LPC Distance Measure to the VoicedUnvoiced-Silence
Detection Problem”, by L.R. Rabiner and M.R. Sambur,
IEEE Transactions on Acoustics, Speech and Signal
Processing, Vol. ASSP-25, No. 4, August 1977, pages
338 - 343.

[0005] In mobile communication systems, VADs are
typically used at the mobile terminals, in association with
the speech coder, to drive a discontinuous transmission
in which coded speech signals are transmitted during
active speech periods whereas in silence periods the
speech transmitter is inhibited and the so-called comfort
noise is transmitted. This helps in saving power.

[0006] It has now been found that it is advantageous
to use a VAD also in the control part of a mobile commu-
nication system, in particular forimproving the Noise Re-
duction (NR) feature of the so-called Voice Quality En-
hancement (VQE) function. An example of VAD-assisted
noise reduction for the uplink direction of communication
of a digital radio communication system is disclosed in
EP-A 1 017 042.

[0007] The Applicant, as well as other manufacturers,
integrate the VQE function in the units (such as the Trans-
coding and Rate Adapting Units, or TRAU, of the GSM
system) adapting the speech signals from the require-
ments of the radio part of the system to the requirements
ofthe control partand, if necessary, of the fixed telephone
network, and vice versa. In the Applicant’s VQE, the VAD
is intended to drive the noise suppression in the uplink
direction of communication. For several reasons, includ-
ing cost and size of the apparatus, the Applicant wishes
that the addition of a VAD-driven VQE in a TRAU does
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not entail changes in the hardware of the TRAU itself.
[0008] If the detection exploits both the spectrum and
the energy characteristics of the received signal, the con-
ventional approach, which is substantially as disclosed
in the above-mentioned document by L.R. Rabiner and
M.R. Sambur, entails that the speech signal is decoded
and the spectral information (here the linear prediction
coefficients LPCs) is recovered from the linear frames
resulting from speech decoding. Yet, the spectral analy-
sis of the linear signal to recover the LPCs is a heavy
processing task. Taking into account that the TRAU proc-
essor generally operates in parallel on a plurality of chan-
nels, real time execution of the complete VAD algorithm
on the same channels could compel to use a dedicated
processor or amore powerful and hence more expensive
processor than the one that would be used for the TRAU.
Both solutions are in contrast with the goal of keeping
the TRAU hardware unchanged.

[0009] To avoid the need for a VAD-dedicated or a
more powerful processor, the spectral analysis could be
dispensed with and the VAD could perform only the en-
ergetic analysis. Such a solution is disclosed in EP-A 1
017 042. The document teaches also that the energy
estimation can be performed directly on the compressed
signal, in order to dispense the speech decoder with the
relevant processing tasks and to speed up the actual
speech decoding.

[0010] Yet, by performing only the energetic analysis,
only one feature of the received signal is exploited, and
the detection, and hence the operation of the VAD-driven
VQE, is less effective.

[0011] US-A5 732390 discloses a voice transmitting-
receiving apparatus, in particular a portable telephone
set, with a digital speech encoder and a digital speech
decoder. The received sound volume is adjusted based
on the results of the analysis of the performed by the
speech encoder on a speech signal to be transmitted.

Object of the Invention

[0012] itis an object of the invention to provide a meth-
od and a device for voice activity detection, which are
suitable for mobile communication systems and in par-
ticular are intended to drive a voice quality enhancement
of the uplink signals integrated in a unit performing
speech rate and coding adaptation in parallel for a plu-
rality of channels, which method and device perform a
robust detection and allow using the same processor as
would be required for performing said adaptation in par-
allel for said plurality of channels.

Summary of the Invention

[0013] According to the invention, there is provided a
method according to claim 1 of detecting voice activity
voice activity in a digitally coded speech signal propagat-
ing in uplink direction in a mobile communication system
and received at a receiver belonging to a control part of
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said system, in which said detection is performed by op-
erating directly onthe received speech signaland a signal
representative of the presence or absence of voice ac-
tivity is generated by submitting the speech signal to an
energetic analysis: The detection also includes a spectral
analysis performed directly on the received coded
speech signal, by exploiting only the information con-
tained in the received signal itself; and spectrum and en-
ergy information resulting from said spectral analysis and
said energetic analysis, respectively, are jointly proc-
essed for generating said signal representative of the
presence or absence of voice.

[0014] Theinvention also concerns a voice activity de-
tector according to claim 5 the detector comprising
means for performing an energetic analysis on the re-
ceived speech signal and for supplying energy informa-
tion to means for generating a signal representative of
the presence or absence of voice activity. The detector
also includes means for performing a spectral analysis
on the received speech signal, which spectral analysis
means are directly connected with a detector input where
coded speech signals are present and are arranged to
perform spectral analysis by exploiting only information
contained in the received signal itself and to supply and
to supply said generating means with the spectral infor-
mation resulting from the spectral analysis, whereby said
generating means are arranged to generate said signal
representative of the presence or absence of voice ac-
tivity by jointly processing spectral and energy informa-
tion.

[0015] In the preferred application, the voice activity
detector drives a noise reduction operation, within avoice
quality enhancement function performed on speech sig-
nals propagating in the uplink communication direction
in the mobile communication system and embodied in
units, like the so-called TRAU (Transcoding and Rate
Adapting Unit), which adapt the uplink directed speech
signals to the requirements of the control part of the mo-
bile system and possibly of the fixed telephone network
and adapt downlink directed speech signals to the re-
quirements of the radio part of the mobile system.
[0016] Therefore,the invention provides also a method
of voice quality enhancement according to claim 10 in a
mobile communication system, in which a voice quality
enhancement including a noise reduction operation is
performed at least for speech signals propagating in up-
link direction, in which said noise reduction operation is
driven by a signal representative of the presence or ab-
sence of voice activity generated by a method of and
device for voice activity detection as defined above.

Brief description of the drawings

[0017] A preferred embodiment of the invention, given
by way of non-limiting example, will now be described
with reference to the accompanying drawings, in which:

- Fig. 1 is a schematic block diagram of a TRAU em-
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bodying a VQE unit and of its connections inside the
mobile communications system; and
- Fig. 2 is a schematic block diagram of the invention.

Description of the preferred embodiment

[0018] The preferred embodiment disclosed here con-
cerns a VAD intended to drive the noise reduction feature
in a voice quality enhancement performed in the uplink
direction of communication in a mobile communication
system, in case the VQE function is incorporated into the
units performing transcoding and/or rate adaptation in
the control part of such a system.

[0019] ReferringtoFig.1,thereis schematically shown
a Transcoding and Rate Adapting Unit (TRAU) 1 of a
mobile communication system, for instance a GSM sys-
tem. The TRAU is connected to the Mobile Switching
Centre (MSC) 2 and the Base station Controller (BSC) 3
through interfaces A and Asub and embodies a VAD-
driven Voice Quality Enhancement function performed
in block 4 labelled VAD & VQE.

[0020] In the most general case, a VQE includes the
well-known features of Acoustic Echo Cancellation,
Noise Reduction and Acoustic Level Control. In the pre-
ferred application of the invention, all of said features are
provided for the uplink direction of communication only
and the VAD drives the Noise Reduction (NR) feature.
In downlink direction, only the Acoustic Level Control is
performed, which is not concerned by the present inven-
tion.

[0021] The drawing only shows the units that, in TRAU
1, are directly concerned with the transcoding function,
namely a speech coder 5 and a speech decoder 6 on the
Asubinterface side, and an A/u law expander 7 and an
A/p. law compander 8 on the A-interface side.

[0022] Indownlink direction, the TRAU receives A-law
PCM signals from MSC through a line 10, sends the ex-
panded signals to the In_Down input of VAD&VQE block
4 through line 11. The signals outgoing from the Out_
Down output of block 4 are fed to coder 5 through line
12, are coded according to the desired coding technique
(full-rate, enhanced full-rate, half-rate or adaptive multi-
rate) and the coded signals are then forwarded to base
station controller 3 through line 13.

[0023] In uplink direction, the coded signals arriving
from base station controller 3 through line 14 are fed to
both decoder 6 and VAD&VQE block 4. The decoded
signals are fed to the In_Down input of VAD&VQE block
4throughline 15. The decoded signals having undergone
voice quality enhancement are fed from Out_Up output
of VAD&VQE to A/u law compander 8 through line 16
and hence to MSC through line 17.

[0024] It is not necessary to provide here details on
the organisation of the coded speech signals in a mobile
communication system, which depends on the kind of
system and onthe chosen coding rate. Onthe other hand,
for any given system and rate, such organisation is well
known to the skilled in the art and can be found in the
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relevant standards. It is sufficient here to recall that the
coded speech signals include spectral information, such
as the LPCs or a representation thereof.

[0025] In Fig. 2 block VAD&VQE is decomposed into
its constituent blocks, namely VAD 40 and VQE 50. VAD
40 has been schematised by a spectral analyser 41 de-
termining the LPC coefficients, an energy analyser 42
and Joint Processing Means including including an Hard
Decision Unit 43 and a Soft Decision Unit 45. Said Joint
Processing Means being adapted to combine the results
of the two analyses and emitting on line 44 a signal indi-
cating the nature of the received speech frame (the so-
called VAD flag), which is an input to the Noise Reduction
feature of VQE 50.

[0026] According to the invention, LPC analyser 41 is
directly fed with the coded speech signal frames present
on line 14, whereas energy estimator 42 is fed with the
decoded signal outgoing from decoder 6 through line 15.
The LPC analysis of course depends on the manner in
which the LPCs are represented in the coded signal. The
energy evaluation and the decision may be performed
according to any technique known in the art, for instance
as disclosed in the above-mentioned paper of L.R. Rab-
iner et al.

[0027] Performing the LPC analysis directly on the
coded signal affords a number of advantages in terms of
processing power requirements. In particular, there is no
need of dedicating processing power to the reconstruc-
tion of the LPC coefficients from the decoded signal: it is
sufficient to extract them from the relevant information
included in the coded speech signal, which is available
on the same board. Besides the greater processing sim-
plicity, also a reduction to at least of one fifth or even less
of the information amount to be processed is achieved:
indeed, at most 244 bits are to be processed to obtain
the LPC coefficients from the coded signal, whereas
1280 bits are to be processed when the linear signal is
used.

[0028] Under such conditions, the same processor
used on the TRAU board for performing all TRAU func-
tions and for managing the so-called tandem free oper-
ation (i.e. for dispensing with the transcoding in case of
communication between two mobile terminals), for a plu-
rality of speech channels in parallel (for instance 12 chan-
nels), can perform in real time, for the same channels,
also the voice activity detection by exploiting both the
spectral and the energy information, and the subsequent
VQE. The resulting detection is more accurate than when
only the energy information is exploited and hence also
the noise suppression operation is more accurate.
[0029] Itisto be appreciated that, according to the ex-
isting GSM standards, the LPC information in the coded
signal is updated every 5 ms. The energy information is
computed on the same interval of 5 ms and then the two
contributions are jointly processed to take a decision on
the nature of audio segment. This is denoted by the pres-
ence of said Joint Processing Means 43 and 45. For voice
quality enhancement the high rate of decisions available
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at the output of said Hard decision Unit 43 is not neces-
sary and has often a negative impact on audition. There-
fore these "hard" decisions are softened through a
smoothing process which aims to redefine as "voice"
eventual isolated segments of noise among a group of
segments of voice and to redefine as "noise" eventual
isolated segments of voice among a group of segments
of noise. This is the aim of Soft Decision Unit 45 sited
immediately after said Hard Decision Unit 43.

[0030] It is clear that the above description is given
only by way of non-limiting example and that variations
and modifications are possible without departing from
the scope of the invention. In particular, even if reference
has been made to a TRAU unit in a GSM system, what
has been said can be applied also to mobile communi-
cation systems operating according to other standards.
In such case, the energy analysis and spectral analysis
should be adapted to the specific requirements of that
system. The invention could be used also in other radio
communication signals in which a digital coding of
speech is adopted and the digitally coded speech signals
include spectral information. Moreover, also the energy
analysis could be performed on the coded signal, as dis-
closed in the above-mentioned EP-A 1017042,

Claims

1. A method of detecting voice activity in a digitally cod-
ed speech signal propagating in uplink direction for
a mobile communication system, said coded
speech signal comprising a representation of a spec-
tral information and received at a receiver (4, 6) be-
longing to a control part (1, 3) of said system, in which
said detection is performed by operating directly on
the received speech signal and a signal represent-
ative of the presence or absence of voice activity is
generated by submitting the speech signal to an en-
ergetic analysis, characterised in that said detec-
tion also includes a spectral analysis performed di-
rectly on the received coded speech signal, by ex-
ploiting only the spectral information contained in the
received signal itself; and spectrum and energy in-
formation resulting from said spectral analysis and
said energetic analysis, respectively, are jointly proc-
essed for generating said signal representative of
the presence or absence of voice.

2. A method as claimed in claim 1, characterised in
that said energetic analysis is performed on decod-
ed received speech signals.

3. Amethod as claimedin claim 1 or 2, wherein spectral
information in said coded signal is periodically up-
dated, characterised in that said joint processing
includes:

- taking a preliminary hard decision, at each up-
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dating period of said spectral information, about
the presence or absence of voice activity; and
- generating said signal representative of the
presence or absence of voice activity through a
soft decision step adapted to smooth the deci-
sion rate.

Amethod as claimed in any preceding claim, wherein
said voice activity detection is for assisting a voice
quality enhancement function for the uplink direction
of said system, characterised in that said detection
is performed in parallel on a plurality of speech chan-
nels, along with an adaptation of the uplink speech
signals of said channels to the requirements of the
control part of the mobile system and possibly of a
fixed network and with an adaptation of the downlink
speech signals of said channels to the requirements
of the radio part of the mobile system and by using
the same processor as would be provided for per-
forming speech signal adaptation and voice quality
enhancement in parallel for said plurality of speech
channels.

A voice activity detector (40) for detecting voice ac-
tivity in a digitally coded speech signal propagating
in uplink direction for a mobile communication sys-
tem, said coded speech signal comprising a repre-
sentation of a spectral information and received at a
receiver (4, 6) belonging to a control part (1, 3) of
said system, the detector (40) comprising means
(42) for performing an energetic analysis on the re-
ceived speech signal and for supplying energy infor-
mation to means (43, 45) for generating a signal rep-
resentative of the presence or absence of voice ac-
tivity,

characterised in that said detector (40) also in-
cludes means (41) for performing a spectral analysis
onthereceived speech signal, said spectral analysis
means (41) being connected directly with a detector
input (14) where coded speech signals are present
and being arranged to perform spectral analysis by
exploiting only the spectral information contained in
the received signal itself and to supply said gener-
ating means (43, 45) with spectral information result-
ing from said spectral analysis, whereby said gen-
erating means (43, 45) are arranged to generate said
signal representative of the presence or absence of
voice activity by a joint processing of the spectral
and energy information.

A voice activity detector as claimed in claim 5, char-
acterised in that said means (42) for performing an
energetic analysis on the received speech signal are
connected downstream a speech decoder (6).

A voice activity detector as claimed in claim 5 or 6,
wherein spectral information in said coded signals
is periodically updated, characterised in that said
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10.

means (43, 45) for generating a signal representative
of the presence or absence of voice activity include:

- a hard decision unit (43) connected to the out-
put of said means (42) for performing an ener-
getic analysis and said means (41) for perform-
ing a spectral analysis, said unit being adapted
to joint processing, at each updating period, an
input speech segment and to output a hard noise
or voice decision;

- asoftdecision unit (45) connected to the output
of said hard decision unit (43) and adapted to
perform a smoothing processin order to redefine
as "voice" possible isolated noise segments
among a group of voice segments and to rede-
fine as "noise" possible isolated voice segments
among a group of noise segments.

A voice activity detector (40) as claimed in any of
claims 5 to 7, wherein said detector (40) is located
upstream of means (50) performing a voice quality
enhancement on uplink speech signals and supplies
said voice quality enhancement means (50) with said
signal representative of the presence or absence of
voice activity, characterised in that it is arranged
to perform detection in parallel for the uplink speech
signals transmitted over a plurality of speech chan-
nels.

A voice activity detector as claimed in claim 8, char-
acterised in that said detector (40) is part, together
with said voice quality enhancement means (50), of
a unit (1) performing, for said plurality of channels,
an adaptation of the uplink directed speech signals
to the requirements of the control part (1, 2) of the
mobile system and possibly of a fixed network and
an adaptation of the downlink directed speech sig-
nals to the requirements of the radio part of the mo-
bile system, and is implemented by the same proc-
essor that would be provided for performing speech
signal adaptation and voice quality enhancement in
parallel for said plurality of speech channels.

A method of voice quality enhancement for a mobile
communication system, in which a voice quality en-
hancement including a noise reduction operation is
performed at least for speech signals propagating in
uplink direction, characterised in that said noise
reduction operation is driven by a signal represent-
ative of the presence or absence of voice activity
generated by a method of voice activity detection as
claimed in any of claims 1 to 4 and/or by a voice
activity detector as claimed in any of claims 5 to 9.

Patentanspriiche

1.

Verfahren zur Sprachaktivitatsdetektion in einem di-
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gital codierten Sprachsignal, welches in der Auf-
wartsrichtung fur eine Mobilfunkkommunikationssy-
stem Ubertragen wird, wobei das besagte codierte
Sprachsignal eine Darstellung einer Spektralinfor-
mation beinhaltet, und welches an einem Empfanger
(4, 6) empfangen wird, der zu einem Steuerteil (1,
3) des besagten Systems gehort, wobei die besagte
Detektion durch unmittelbare Bearbeitung des emp-
fangenen Sprachsignals erfolgt und ein Signal, das
das Vorhandensein oder Nichtvorhandensein von
Sprachaktivitat représentiert, erzeugt wird, indem
das Sprachsignal einer energetischen Analyse un-
terzogen wird, dadurch gekennzeichnet, dass die
besagte Detektion auBerdem eine Spektralanalyse
umfasst, welche unmittelbar an dem empfangenen
codierten Sprachsignal durchgefiihrt wird, indem
ausschlief3lich die Spektralinformation, die in dem
empfangenen Signal enthalten ist, ausgelesen wird;
und Spektral- und Energieinformationen, die aus der
besagten Spektralanalyse bzw. der besagten ener-
getischen Analyse hervorgehen, gemeinsam verar-
beitet werden, um das besagte Signal zu erzeugen,
welches das Vorhandensein bzw. Nichtvorhanden-
sein von Sprachaktivitat reprasentiert.

Verfahren gemafl Anspruch 1, dadurch gekenn-
zeichnet, dass die besagte energetische Analyse
an decodierten empfangenen Sprachsignalen
durchgefiihrt wird.

Verfahren gemafl Anspruch 1 oder 2, wobei die
Spektralinformationen in dem besagten codierten
Signal in regelmafigen Abstanden aktualisiert wer-
den, dadurch gekennzeichnet, dass die besagte
gemeinsame Verarbeitung Folgendes umfasst :

Treffen einer vorlaufigen harten Entscheidung
("Hard-Decision") in jedem Aktualisierungszeit-
raum der besagten spektralen Informationen
beziglich des Vorhandenseins bzw. Nichtvor-
handenseins von Sprachaktivitat; und
Erzeugen des besagten Signals, welches das
Vorhandensein bzw. Nichtvorhandensein von
Sprachaktivitat reprasentiert, durch einen wei-
chen Entscheidungsschritt ("Soft-Decision"),
der dafur ausgelegt ist, die Entscheidungsrate
zu glatten.

Verfahren gemaf einem der vorstehenden Anspri-
che, wobei die besagte Sprachaktivitdtsdetektion
der Unterstlitzung einer Sprachqualitats-Verbesse-
rungsfunktion fur die Aufwartsrichtung des besagten
Systemsdient,dadurch gekennzeichnet, dass die
besagte Detektion parallel fir eine Mehrzahl von
Sprachkanalen durchgefuhrt wird, zusammen mit ei-
ner Anpassung der Sprachsignale in der Aufwarts-
richtung der besagten Kanéle an die Anforderungen
des Steuerteils des Mobilfunkkommunikationssy-
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stems sowie gegebenenfalls eines Festnetzes und
mit einer Anpassung der Sprachsignale in der Ab-
wartsrichtung der besagten Kanéle an die Anforde-
rungen des Funkteils des Mobilfunkkommunikati-
onssystems und unter Verwendung desselben Pro-
zessors, der bereitgestellt wirde, um die Anpassung
der Sprachsignale und die Verbesserung der
Sprachqualitat fir die besagte Mehrzahl von Sprach-
kanalen parallel durchzufiihren.

Sprachaktivitatsdetektor (40) zum Erkennen von
Sprachaktivitat in einem digital codierten Sprachsi-
gnal, welches in der Aufwartsrichtung Ubertragen
wird, fur ein Mobilfunkkommunikationssystem, wo-
bei das besagte codierte Sprachsignal eine Darstel-
lung einer Spektralinformation beinhaltet, und wel-
ches an einem Empféanger (4, 6) empfangen wird,
der zu einem Steuerteil (1, 3) des besagten Systems
gehort, wobei der Detektor (40) Mittel (42) enthalt,
um eine energetische Analyse des empfangenen
Sprachsignals durchzufiihren und um Energieinfor-
mationen fur die Mittel (43, 45) zum Erzeugen eines
Signals, das das Vorhandensein bzw. Nichtvorhan-
densein von Sprachaktivitaten reprasentiert, bereit-
zustellen, dadurch gekennzeichnet, dass der be-
sagte Detektor (40) auRerdem ein Mittel (41) zur
Durchfiihrung einer Spektralanalyse des empfange-
nen Sprachsignals enthalt, wobei das besagte Spek-
tralanalysemittel (41) direkt mit einem Detektorein-
gang (14) verbunden ist, an dem die codierten
Sprachsignale anliegen, und dafiir ausgelegt ist, ei-
ne Spektralanalyse durchzufiihren, indem aus-
schlieRRlich die Spektralinformationen ausgelesen
werden, die in dem empfangenen Signal selbst ent-
halten sind, und den besagten Erzeugungsmitteln
(43, 45) Spektralinformationen bereitzustellen, die
aus der besagten Spektralanalyse hervorgehen, wo-
bei die besagten Erzeugungsmittel (43, 45) dafir
ausgelegt sind, das besagte Signal zu erzeugen,
welches das Vorhandensein bzw. Nichtvorhanden-
sein von Sprachaktivitaten reprasentiert, indem die
Spektral- und Energieinformationen gemeinsam
verarbeitet werden.

Sprachaktivitdtsdetektor gemafl Anspruch 5, da-
durch gekennzeichnet, dass die besagten Mittel
(42) zur Durchflihrung einer energetischen Analyse
des empfangenen Sprachsignals einem Sprach-De-
codierer (6) in Abwartsrichtung nachgeschaltet sind.

Sprachaktivitdtadetektor gemaf Anspruch 5 oder 6,
wobei die Spektralinformationen in den besagten co-
dierten Signalen in regelmaRigen Abstanden aktua-
lisiert werden, dadurch gekennzeichnet, dass die
besagten Mittel (43, 45) zum Erzeugen eines Si-
gnals, welches das Vorhandensein oder Nichtvor-
handensein von Sprachaktivitat reprasentiert, Fol-
gendes umfassen:
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eine "Hard-Decision"-Einheit (43), die mit dem
Ausgang des besagten Mittels (42) zum Durch-
fuhren einer energetischen Analyse und des be-
sagten Mittels (41) zum Durchfihren einer
Spektralanalyse verbunden ist, wobei die be-
sagte Einheit dafir ausgelegt ist, in jedem Ak-
tualisierungszeitraum ein eingegebenes
Sprachsegment zu verarbeiten und eine harte
Entscheidung bezuglich "Geréusch" oder
"Sprache" zu treffen;

eine "Soft-Decision"-Einheit (45), die mit dem
Ausgang der besagten "Hard-Decision"-Einheit
(43) verbunden ist und die dafur ausgelegt ist,
einen Glattungsprozess auszufiihren, um even-
tuelle isolierte "Gerdusch"-Segmente in einer
Gruppe von Sprach-Segmenten als "Sprache"
umzudefinieren und um eventuelle isolierte
"Sprach"-Segmente in einer Gruppe von Ge-
rdusch-Segmenten als "Gerdusch" umzudefi-
nieren.

Sprachaktivitatsdetektor (40) gemaf einem der An-
spriiche 5 bis 7, wobei der besagte Detektor (40) in
Aufwartsrichtung dem Mittel (50) zur Durchfihrung
einer Sprachqualitétsverbesserung bei Sprachsi-
gnalen in der Aufwartsstrecke vorgeschaltet ist und
dem besagten Mittel (50) zur Durchfiihrung einer
Sprachqualitatsverbesserung das besagte Signal
bereitstellt, welches das Vorhandensein bzw. Nicht-
vorhandensein von Sprachaktivitdt représentiert,
dadurch gekennzeichnet, dass es dafiir ausgelegt
ist, die Detektion fur die in der Aufwértsstrecke Uber
eine Mehrzahl von Sprachkanéalen (bertragenen
Sprachsignale parallel durchzufihren.

Sprachaktivitdtsdetektor gemaR Anspruch 8, da-
durch gekennzeichnet, dass der besagte Detektor
(40), zusammen mit dem besagten Mittel (50) zur
Durchfiihrung einer Sprachqualitatsverbesserung,
Bestandteil einer Einheit (1) ist, welche flr die be-
sagte Mehrzahl von Kanélen eine Anpassung der
Sprachsignale in der Aufwartsrichtung an die Anfor-
derungen des Steuerteils (1, 2) des Mobilfunkkom-
munikationssystems und gegebenenfalls eines
Festnetzes sowie eine Anpassung der Sprachsigna-
le in der Abwartsrichtung an die Anforderungen des
Funkteils eines Mobilfunkkommunikationssystems
vornimmt, und durch denselben Prozessor imple-
mentiert ist, der bereitgestellt wiirde, um die Anpas-
sung der Sprachsignale und die Verbesserung der
Sprachqualitat fir die besagte Mehrzahlvon Sprach-
kanélen parallel durchzufuihren.

Verfahren zur Sprachqualitatsverbesserung fir ein
Mobilfunkkommunikationssystem, bei dem eine
Verbesserung der Sprachqualitat einschlie3lich ei-
ner Operation zur Gerauschminderung mindestens
fur Sprachsignale durchgefuhrt wird, die in der Auf-
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wartsrichtung Ubertragen werden, dadurch ge-
kennzeichnet, dass die besagte Gerauschminde-
rungsoperation von einem Signal gesteuertwird, das
das Vorhandensein bzw. Nichtvorhandensein von
Sprachaktivitét reprasentiertund das von einem Ver-
fahren zur Sprachaktivitatsdetektion, wie es in den
Ansprichen 1 bis 4 beansprucht wird, und/oder
durch einen Sprachaktivitdtsdetektor gemar den
Anspriichen 5 bis 9 erzeugt wird.

Revendications

Procédé de détection de I'activité vocale dans un
signal de parole codé numériquement se propa-
geant dans une direction de liaison montante pour
un systeme de communication mobile, ledit signal
de parole codé comprenant une représentation
d’'une information spectrale et étant recu au niveau
d’'un récepteur (4, 6) appartenant a une partie de
commande (1, 3) dudit systéeme, dans lequel ladite
détection est effectuée en opérant directement sur
le signal de parole regu et un signal représentatif de
la présence ou de I'absence d’activité vocale est gé-
néré en soumettant le signal de parole a une analyse
énergétique, caractérisé en ce que ladite détection
comprend également une analyse spectrale exécu-
tée directement sur le signal de parole codé recu,
en exploitant seulement I'information spectrale con-
tenue dans le signal recu lui-méme; et les informa-
tions de spectre et d’énergie résultant respective-
ment de ladite analyse spectrale et de ladite analyse
énergétique sont traitées conjointement pour géné-
rer ledit signal représentatif de la présence ou de
I'absence de voix.

Procédé selon la revendication 1, caractérisé en
ce que ladite analyse énergétique est exécutée sur
des signaux de parole regus décodés.

Procédé selon la revendication 1 ou 2, dans lequel
l'information spectrale dans ledit signal codé est mi-
se a jour périodiqguement, caractérisé en ce que
ledit traitement conjoint comprend :

- prendre une décision ferme préliminaire, a cha-
gue période de mise a jour de ladite information
spectrale, concernant la présence ou I'absence
d'activité vocale; et

- générer ledit signal représentatif de la présen-
ce ou de I'absence d’activité vocale par l'inter-
médiaire d’'une étape de décision souple adap-
tée pour lisser le taux de décision.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel ladite détection d’activité
vocale est destinée a aider une fonction d’'améliora-
tion de qualité vocale pour la direction de liaison
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montante dudit systéme, caractérisé en ce que la-
dite détection est exécutée en paralléle sur une plu-
ralité de voies de conversation, en méme temps
gu'une adaptation des signaux de parole de liaison
montante desdites voies aux exigences de la partie
de commande du systéme mobile et éventuellement
d’'un réseau fixe et qu'une adaptation des signaux
de parole de liaison descendante desdites voies aux
exigences de la partie radio du systéme mobile et
en utilisant le méme processeur que celui qui serait
prévu pour exécuter I'adaptation de signal de parole
et 'amélioration de qualité vocale en parallele pour
ladite pluralité de voies de conversation.

Détecteur d’activité vocale (40) pour détecter I'acti-
vité vocale dans un signal de parole codé numéri-
guement se propageant dans une direction de liaison
montante pour un systéme de communication mo-
bile, ledit signal de parole codé comprenant une re-
présentation d’une information spectrale et étant re-
¢u au niveau d'un récepteur (4, 6) appartenant a une
partie de commande (1, 3) dudit systéeme, le détec-
teur (40) comprenant un moyen (42) pour exécuter
une analyse énergétique sur le signal de parole regu
et pour délivrer une information d'énergie a des
moyens (43, 45) pour générer un signal représentatif
de la présence ou de I'absence d’activité vocale, ca-
ractérisé en ce que ledit détecteur (40) comprend
égalementun moyen (41) pour exécuter une analyse
spectrale sur le signal de parole recu, ledit moyen
d’'analyse spectrale (41) étant relié directement a
une entrée de détecteur (14) ou des signaux de pa-
role codés sont présents et configuré pour exécuter
une analyse spectrale en exploitant seulement I'in-
formation spectrale contenue dans le signal regu lui-
méme et pour délivrer auxdits moyens de génération
(43, 45) linformation spectrale résultant de ladite
analyse spectrale, moyennant quoi lesdits moyens
de génération (43, 45) sont configurés pour générer
ledit signal représentatif de la présence ou de I'ab-
sence d’activité vocale par un traitement conjoint des
informations spectrales et d’énergie.

Détecteur d’'activité vocale selon la revendication 5,
caractérisé en ce que ledit moyen (42) pour exé-
cuter une analyse énergétique sur le signal de parole
recu est relié en aval d'un décodeur de parole (6).

Détecteur d’activité vocale selon la revendication 5
ou 6, dans lequel I'information spectrale dans lesdits
signaux codés est mise a jour périodiquement, ca-
ractérisé en ce que lesdits moyens (43, 45) pour
générer un signal représentatif de la présence ou de
I'absence d'activité vocale comprennent :

- une unité de décision ferme (43) reliée a la
sortie dudit moyen (42) pour exécuter une ana-
lyse énergétique et dudit moyen (41) pour exé-
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cuter une analyse spectrale, ladite unité étant
adaptée pour traiter conjointement, a chaque
période de mise a jour, un segment de parole
d’'entrée et pour délivrer en sortie une décision
ferme de bruit ou vocale;

- une unité de décision souple (45) reliée a la
sortie de ladite unité de décision ferme (43) et
adaptée pour exécuter un traitement de lissage
afin de redéfinir comme "voix" des segments de
bruit isolés possibles parmi un groupe de seg-
ments vocaux et de redéfinir comme "bruit" des
segments vocaux isolés possibles parmi un
groupe de segments de bruit.

Détecteur d’activité vocale (40) selon I'une quelcon-
que des revendications 5 a 7, dans lequel ledit dé-
tecteur (40) est situé en amont d’un moyen (50) exé-
cutant une amélioration de qualité vocale sur les si-
gnaux de parole de liaison montante et délivre audit
moyen d’amélioration de qualité vocale (50) ledit si-
gnal représentatif de la présence ou de I'absence
d’activité vocale, caractérisé en ce qu’ il est confi-
guré pour exécuter une détection en paralléle pour
les signaux de parole de liaison montante transmis
sur une pluralité de voies de conversation.

Détecteur d’activité vocale selon la revendication 8,
caractériséenceque leditdétecteur (40) fait partie,
avec ledit moyen d’amélioration de qualité vocale
(50), d’'une unité (1) exécutant, pour ladite pluralité
de voies, une adaptation des signaux de parole di-
rigés sur la liaison montante aux exigences de la
partie de commande (1, 2) du systeme mobile et
éventuellement d’'un réseau fixe et une adaptation
des signaux de parole dirigés sur la liaison descen-
dante aux exigences de la partie radio du systeme
mobile, et est mis en oeuvre par le méme processeur
gue celui qui serait prévu pour exécuter une adap-
tation du signal de parole et une amélioration de la
qualité vocale en parallele pour ladite pluralité de
voies de conversation.

Procédé d’amélioration de la qualité vocale pour un
systeme de communication mobile, dans lequel une
amélioration de qualité vocale comprenant une opé-
ration de réduction du bruit est exécutée au moins
pour les signaux de parole se propageant dans une
direction de liaison montante, caractérisé en ce
gue ladite opération de réduction de bruit est activée
par un signal représentatif de la présence ou de I'ab-
sence d’activité vocale généré par un procédé de
détection d'activité vocale selon I'une quelconque
des revendications 1 a 4 et/ou par un détecteur d’ac-
tivité vocale selon I'une quelconque des revendica-
tions5a9.
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