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METHOD FOR DETECTING AUDIO SIGNAL AND
APPARATUS

[0001] This application clams priority to Chinese Patent Application No.
201410090386.X, filed with the Chinese Patent Office on March 12, 2014 and
entitted "METHOD FOR DETECTING AUDIO SIGNAL AND APPARATUS',

which isincorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to the field of signal
processing technologies, and more specificaly, to a method for detecting an audio

signa and an apparatus.

BACKGROUND

[0003] Voice activity detection (Voice Activity Detection, VAD) is a key
technology widely used in fields such as voice communications and man-machine
interaction. The VAD may aso be referred to as sound activity detection (Sound
Activity Detection, SAD). The VAD is used to detect whether there is an active signal
in an input audio signal, where the active signal is relative to an inactive signal (such
as environmental background noise and a mute voice). Typical active signalsinclude a
voice, music, and the like. A principle of the VAD is that one or more feature
parameters are extracted from an input audio signal, one or more feature values are
determined according to the one or more feature parameters, and then the one or more
feature values are compared with one or more thresholds.

[0004] In the prior art, an active signal detection method based on a segmental
signal-to-noise ratio (Segmental Signal-to-Noise Ratio, SSNR) includes: dividing an
input audio signal into multiple sub-band signals on a frequency band, calculating
energy of the audio signal on each sub-band, and comparing the energy of the audio
signal on each sub-band with estimated energy of a background noise signal on each

sub-band, so as to obtain a signal-to-noise ratio (Signal-to-Noise Ratio, SNR) of the
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audio signal on each sub-band; and then determining an SSNR according to a
sub-band SNR of each sub-band, and comparing the SSNR with a preset VAD
decision threshold, where if the SSNR exceeds the VAD decision threshold, the audio
signal is an active signal, or if the SSNR does not exceed the VAD decision threshold,
the audio signal isan inactive signal.
[0005] A typical method for calculating the SSNR isto add up al sub-band SNRs
of the audio signal, and aresult obtained is the SSNR. For example, the SSNR may be
determined by using formula 1.1:
N-1
SSNR =" snr (k)
k=0 Formula 1.1
where k indicates the k™ sub-band, snr(k) indicates a sub-band SNR of the
k™ sub-band, and N indicates a total sub-band quantity of sub-bands into which the
audio signal is divided.
[0006] When the foregoing method for calculating the SSNR is used to detect an

active voice, miss detection of an active voice may occur.

SUMMARY

[0007] Embodiments of the present invention provide a method for detecting an
audio signal and an apparatus, which can accurately distinguish between an active
voice and an inactive voice.

[0008] According to a first aspect, an embodiment of the present invention
provides a method for detecting an audio signa, where the method includes:
determining an input audio signal as a to-be-determined audio signal; determining an
enhanced segmental signal-to-noise ratio SSNR of the audio signal, where the
enhanced SSNR is greater than areference SSNR; and comparing the enhanced SSNR
with avoice activity detection VAD decision threshold to determine whether the audio
signal isan active signal.

[0009] With reference to the first aspect, in a first possible implementation
manner of the first aspect, the determining an input audio signal as a to-be-determined
audio signal includes: determining the audio signal as a to-be-determined audio signal
according to a sub-band signal-to-noise ratio SNR of the audio signal.

[0010] With reference to the first possible implementation manner of the first
aspect, in a second possible implementation manner of the first aspect, the
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determining an input audio signal as a to-be-determined audio signal includes:
determining the audio signal as a to-be-determined audio signal in a case in which a
guantity of high-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are greater than afirst preset threshold is greater than afirst quantity.
[0011] With reference to the first possible implementation manner of the first
aspect, in a third possible implementation manner of the first aspect, the determining
an input audio signa as a to-be-determined audio signal includes: determining the
audio signal as a to-be-determined audio signal in a case in which a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than a first preset threshold is greater than a second quantity, and a
guantity of low-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are less than a second preset threshold is greater than athird quantity.
[0012] With reference to the first possible implementation manner of the first
aspect, in a fourth possible implementation manner of the first aspect, the determining
an input audio signa as a to-be-determined audio signal includes: determining the
audio signal as a to-be-determined audio signal in a case in which a quantity of
sub-bands that are in the audio signal and whose values of sub-band SNRs are greater
than athird preset threshold is greater than a fourth quantity.

[0013] With reference to the first aspect, in a fifth possible implementation
manner of the first aspect, the determining an input audio signal as a to-be-determined
audio signal includes: determining the audio signal as a to-be-determined audio signal
inacaseinwhichit is determined that the audio signal is an unvoiced signal.

[0014] With reference to the second possible implementation manner or the third
possible implementation manner of the first aspect, in a sixth possible implementation
manner of the first aspect, the determining an enhanced segmental signal-to-noise
ratio SSNR of the audio signal includes: determining a weight of a sub-band SNR of
each sub-band in the audio signal, where a weight of a sub-band SNR of a
high-frequency end sub-band whose sub-band SNR is greater than the first preset
threshold is greater than a weight of a sub-band SNR of another sub-band; and
determining the enhanced SSNR according to the sub-band SNR of each sub-band
and the weight of the sub-band SNR of each sub-band in the audio signal.

[0015] With reference to the first aspect or any possible implementation manner
of the first possible implementation manner of the first aspect to the fifth possible

implementation manner of the first aspect, in a seventh possible implementation
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manner of the first aspect, the determining an enhanced segmental signal-to-noise
ratio SSNR of the audio signa includes: determining a reference SSNR of the audio
signa; and determining the enhanced SSNR according to the reference SSNR of the
audio signal.

[0016] With reference to the seventh possible implementation manner of the first
aspect, in an eighth possible implementation manner of the first aspect, the
determining the enhanced SSNR according to the reference SSNR of the audio signa
includes. determining the enhanced SSNR by using the following formula

" _ * '
SANR'=x SSNR+y, where SSNR indicates the reference SSNR, SSNR

indicates the enhanced SSNR, and x and y indicate enhancement parameters.

[0017] With reference to the seventh possible implementation manner of the first
aspect, in a ninth possible implementation manner of the first aspect, the determining
the enhanced SSNR according to the reference SSNR of the audio signa includes:
determining the enhanced SSNR by using the following formula

SSNR'= f(x)* SSNR+ h(y) , where SSNR indicates the reference SSNR,

SSNR' indicates the enhanced SSNR, and f(x) and h(y) indicate enhancement
functions.

[0018] With reference to the first aspect or any one of the foregoing possible
implementation manners of the first aspect, in atenth possible implementation manner
of the first aspect, before the comparing the enhanced SSNR with a voice activity
detection VAD decision threshold, the method further includes: using a preset
algorithm to reduce the VAD decision threshold, so as to obtain a reduced VAD
decision threshold; and the comparing the enhanced SSNR with a voice activity
detection VAD decision threshold to determine whether the audio signal is an active
signa specificaly includes. comparing the enhanced SSNR with the reduced VAD
decision threshold to determine whether the audio signal is an active signal.

[0019] According to a second aspect, an embodiment of the present invention
provides a method for detecting an audio signal, where the method includes:
determining an input audio signal as a to-be-determined audio signal; determining a
weight of a sub-band signal-to-noise ratio SNR of each sub-band in the audio signal,
where aweight of a sub-band SNR of a high-frequency end sub-band whose sub-band
SNR is greater than afirst preset threshold is greater than aweight of a sub-band SNR

of another sub-band; determining an enhanced segmental signal-to-noise ratio SSNR
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according to the sub-band SNR of each sub-band and the weight of the sub-band SNR
of each sub-band in the audio signal, where the enhanced SSNR is greater than a
reference SSNR; and comparing the enhanced SSNR with a voice activity detection
VAD decision threshold to determine whether the audio signal is an active signal.
[0020] With reference to the second aspect, in a first possible implementation
manner of the second aspect, the determining an input audio signal as a
to-be-determined audio signa includes. determining the audio signal as a
to-be-determined audio signa according to a sub-band SNR of the audio signal.

[0021] With reference to the first possible implementation manner of the second
aspect, in a second possible implementation manner of the second aspect, the
determining an input audio signal as a to-be-determined audio signal includes:
determining the audio signal as a to-be-determined audio signal in a case in which a
quantity of high-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are greater than the first preset threshold is greater than a first
quantity.

[0022] With reference to the first possible implementation manner of the second
aspect, in a third possible implementation manner of the second aspect, the
determining an input audio signal as a to-be-determined audio signal includes:
determining the audio signal as a to-be-determined audio signal in a case in which a
guantity of high-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are greater than the first preset threshold is greater than a second
guantity, and a quantity of low-frequency end sub-bands that are in the audio signa
and whose sub-band SNRs are less than a second preset threshold is greater than a
third quantity.

[0023] According to a third aspect, an embodiment of the present invention
provides a method for detecting an audio signal, where the method includes:
determining an input audio signal as a to-be-determined audio signal; acquiring a
reference segmental signal-to-noise ratio SSNR of the audio signal; using a preset
algorithm to reduce a reference voice activity detection VAD decision threshold, so as
to obtain a reduced VAD decision threshold; and comparing the reference SSNR with
the reduced VAD decision threshold to determine whether the audio signal is an active
signal.

[0024] With reference to the third aspect, in a first possible implementation

manner of the third aspect, the determining an input audio signa as a
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to-be-determined audio signal includes: determining the audio signa as a
to-be-determined audio signal according to a sub-band signal-to-noise ratio SNR of
the audio signal.

[0025] With reference to the first possible implementation manner of the third
aspect, in a second possible implementation manner of the third aspect, the
determining an input audio signal as a to-be-determined audio signal includes:
determining the audio signal as a to-be-determined audio signal in a case in which a
guantity of high-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are greater than afirst preset threshold is greater than afirst quantity.
[0026] With reference to the first possible implementation manner of the third
aspect, in athird possible implementation manner of the third aspect, the determining
an input audio signa as a to-be-determined audio signal includes: determining the
audio signal as a to-be-determined audio signal in a case in which a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than a first preset threshold is greater than a second quantity, and a
guantity of low-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are less than a second preset threshold is greater than athird quantity.
[0027] With reference to the first possible implementation manner of the third
aspect, in a fourth possible implementation manner of the third aspect, the
determining an input audio signal as a to-be-determined audio signal includes:
determining the audio signal as a to-be-determined audio signal in a case in which a
guantity of sub-bands that are in the audio signal and whose values of sub-band SNRs
are greater than athird preset threshold is greater than a fourth quantity.

[0028] With reference to the third aspect, in a fifth possible implementation
manner of the third aspect, the determining an input audio signa as a
to-be-determined audio signal includes: determining the audio signa as a
to-be-determined audio signal in acase in which it is determined that the audio signd
isan unvoiced signal.

[0029] According to a fourth aspect, an embodiment of the present invention
provides an apparatus, where the apparatus includes. a first determining unit,
configured to determine an input audio signal as a to-be-determined audio signal; a
second determining unit, configured to determine an enhanced segmental
signal-to-noise ratio SSNR of the audio signal, where the enhanced SSNR is greater

than a reference SSNR; and a third determining unit, configured to compare the
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enhanced SSNR with a voice activity detection VAD decision threshold to determine
whether the audio signal is an active signal.

[0030] With reference to the fourth aspect, in a first possible implementation
manner of the fourth aspect, the first determining unit is specifically configured to
determine the audio signal as ato-be-determined audio signal according to a sub-band
signal-to-noise ratio SNR of the audio signal.

[0031] With reference to the first possible implementation manner of the fourth
aspect, in a second possible implementation manner of the fourth aspect, the first
determining unit is specifically configured to determine the audio signa as a
to-be-determined audio signa in a case in which a quantity of high-frequency end
sub-bands that are in the audio signal and whose sub-band signal-to-noise ratios SNRs
are greater than afirst preset threshold is greater than afirst quantity.

[0032] With reference to the first possible implementation manner of the fourth
aspect, in a third possible implementation manner of the fourth aspect, the first
determining unit is specifically configured to determine the audio signal as a
to-be-determined audio signal in a case in which a quantity of high-frequency end
sub-bands that are in the audio signal and whose sub-band SNRs are greater than a
first preset threshold is greater than a second quantity, and a quantity of
low-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are less than a second preset threshold is greater than athird quantity.

[0033] With reference to the first possible implementation manner of the fourth
aspect, in a fourth possible implementation manner of the fourth aspect, the first
determining unit is specifically configured to determine the audio signa as a
to-be-determined audio signal in a case in which a quantity of sub-bands that are in
the audio signal and whose values of sub-band SNRs are greater than a third preset
threshold is greater than a fourth quantity.

[0034] With reference to the fourth aspect, in a fifth possible implementation
manner of the fourth aspect, the first determining unit is specifically configured to
determine the audio signal as a to-be-determined audio signal in a case in which it is
determined that the audio signal is an unvoiced signal.

[0035] With reference to the second possible implementation manner of the fourth
aspect or the third possible implementation manner of the fourth aspect, in a sixth
possible implementation manner of the fourth aspect, the second determining unit is

specifically configured to determine a weight of a sub-band SNR of each sub-band in
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the audio signal, where a weight of a sub-band SNR of a high-frequency end sub-band
whose sub-band SNR is greater than the first preset threshold is greater than a weight
of a sub-band SNR of another sub-band; and determine the enhanced SSNR according
to the sub-band SNR of each sub-band and the weight of the sub-band SNR of each
sub-band in the audio signal.

[0036] With reference to the fourth aspect or any possible implementation manner
of the first possible implementation manner of the fourth aspect to the fifth possible
implementation manner of the fourth aspect, in a seventh possible implementation
manner of the fourth aspect, the second determining unit is specifically configured to
determine a reference SSNR of the audio signal; and determine the enhanced SSNR
according to the reference SSNR of the audio signal.

[0037] With reference to the seventh possible implementation manner of the
fourth aspect, in an eighth possible implementation manner of the fourth aspect, the
second determining unit is specifically configured to determine the enhanced SSNR

SINR'=x* SSNR+y

by using the following formula: , Wwhere SSNR indicates the

reference SSNR, SSNR' jndicates the enhanced SSNR, and x and y indicate
enhancement parameters.

[0038] With reference to the seventh possible implementation manner of the
fourth aspect, in a ninth possible implementation manner of the fourth aspect, the
second determining unit is specifically configured to determine the enhanced SSNR

SSNR'= f (x)* SSNR+ h(y)

by using the following formula , Where SSNR

indicates the reference SSNR, SSNR' indicates the enhanced SSNR, and f(x) and
h(y) indicate enhancement functions.

[0039] With reference to the fourth aspect or any one of the foregoing possible
implementation manners of the fourth aspect, in a tenth possible implementation
manner of the fourth aspect, the apparatus further includes a fourth determining unit,
where the fourth determining unit is configured to use a preset algorithm to reduce the
VAD decision threshold, so as to obtain a reduced VAD decision threshold; and the
third determining unit is specifically configured to compare the enhanced SSNR with
the reduced VAD decision threshold to determine whether the audio signal is an active
signal.

[0040] According to a fifth aspect, an embodiment of the present invention

provides an apparatus, where the apparatus includes. a first determining unit,
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configured to determine an input audio signal as a to-be-determined audio signal; a
second determining unit, configured to determine a weight of a sub-band
signal-to-noise ratio SNR of each sub-band in the audio signal, where a weight of a
sub-band SNR of a high-frequency end sub-band whose sub-band SNR is greater than
a first preset threshold is greater than a weight of a sub-band SNR of another
sub-band, and determine an enhanced segmental signal-to-noise ratio SSNR according
to the sub-band SNR of each sub-band and the weight of the sub-band SNR of each
sub-band in the audio signal, where the enhanced SSNR is greater than a reference
SSNR; and athird determining unit, configured to compare the enhanced SSNR with
a voice activity detection VAD decision threshold to determine whether the audio
signal isan active signal.

[0041] With reference to the fifth aspect, in a first possible implementation
manner of the fifth aspect, the first determining unit is specifically configured to
determine the audio signal as ato-be-determined audio signal according to a sub-band
signal-to-noise ratio SNR of the audio signal.

[0042] With reference to the first possible implementation manner of the fifth
aspect, in a second possible implementation manner of the fifth aspect, the first
determining unit is specifically configured to determine the audio signa as a
to-be-determined audio signal in a case in which a quantity of high-frequency end
sub-bands that are in the audio signal and whose sub-band signal-to-noise ratios SNRs
are greater than the first preset threshold is greater than afirst quantity.

[0043] With reference to the first possible implementation manner of the fifth
aspect, in a third possible implementation manner of the fifth aspect, the first
determining unit is specifically configured to determine the audio signa as a
to-be-determined audio signa in a case in which a quantity of high-frequency end
sub-bands that are in the audio signal and whose sub-band SNRs are greater than the
first preset threshold is greater than a second quantity, and a quantity of
low-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are less than a second preset threshold is greater than athird quantity.

[0044] According to a sixth aspect, an embodiment of the present invention
provides an apparatus, where the apparatus includes. a first determining unit,
configured to determine an input audio signal as a to-be-determined audio signal; a
second determining unit, configured to acquire a reference segmental signal-to-noise

ratio SSNR of the audio signal; a third determining unit, configured to use a preset
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algorithm to reduce a reference voice activity detection VAD decision threshold, so as
to obtain areduced VAD decision threshold; and a fourth determining unit, configured
to compare the reference SSNR with the reduced VAD decision threshold to
determine whether the audio signal is an active signal.

[0045] With reference to the sixth aspect, in a first possible implementation
manner of the sixth aspect, the first determining unit is specifically configured to
determine the audio signal as a to-be-determined audio signal according to a sub-band
signal-to-noise ratio SNR of the audio signal.

[0046] With reference to the first possible implementation manner of the sixth
aspect, in a second possible implementation manner of the sixth aspect, the first
determining unit is specifically configured to determine the audio signa as a
to-be-determined audio signal in a case in which a quantity of high-frequency end
sub-bands that are in the audio signal and whose sub-band SNRs are greater than a
first preset threshold is greater than afirst quantity.

[0047] With reference to the first possible implementation manner of the sixth
aspect, in a third possible implementation manner of the sixth aspect, the first
determining unit is specifically configured to determine the audio signa as a
to-be-determined audio signa in a case in which a quantity of high-frequency end
sub-bands that are in the audio signal and whose sub-band SNRs are greater than a
first preset threshold is greater than a second quantity, and a quantity of
low-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are less than a second preset threshold is greater than athird quantity.

[0048] With reference to the first possible implementation manner of the sixth
aspect, in a fourth possible implementation manner of the sixth aspect, the first
determining unit is specifically configured to determine the audio signa as a
to-be-determined audio signal in a case in which a quantity of sub-bands that are in
the audio signa and whose values of sub-band SNRs are greater than a third preset
threshold is greater than a fourth quantity.

[0049] With reference to the sixth aspect, in a fifth possible implementation
manner of the sixth aspect, the first determining unit is specifically configured to
determine the audio signal as a to-be-determined audio signa in a case in which it is
determined that the audio signal is an unvoiced signal.

[0050] According to the method provided in the embodiments of the present

invention, a feature of an audio signal may be determined, an enhanced SSNR is
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determined in a corresponding manner according to the feature of the audio signal,
and the enhanced SSNR is compared with a VAD decision threshold, so that a
proportion of miss detection of an active signa can be reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0051] To describe the technical solutions in the embodiments of the present
invention more clearly, the following briefly describes the accompanying drawings
required for describing the embodiments of the present invention. Apparently, the
accompanying drawings in the following description show merely some embodiments
of the present invention, and a person of ordinary skill in the art may still derive other
drawings from these accompanying drawings without creative efforts.

[0052] FIG 1 is a schematic flowchart of a method for detecting an audio signal
according to an embodiment of the present invention;

[0053] FIG 2 is a schematic flowchart of a method for detecting an audio signal
according to an embodiment of the present invention;

[0054] FIG 3 is a schematic flowchart of a method for detecting an audio signal
according to an embodiment of the present invention;

[0055] FIG 4 is a schematic flowchart of a method for detecting an audio signal
according to an embodiment of the present invention;

[0056] FIG 5 is a structura block diagram of an apparatus according to an
embodiment of the present invention;

[0057] FIG 6 is a structural block diagram of another apparatus according to an
embodiment of the present invention;

[0058] FIG 7 is a structura block diagram of an apparatus according to an
embodiment of the present invention;

[0059] FIG 8 is a structural block diagram of another apparatus according to an
embodiment of the present invention;

[0060] FIG 9 is a structural block diagram of another apparatus according to an
embodiment of the present invention; and

[0061] FIG 10 is a structural block diagram of another apparatus according to an

embodiment of the present invention.
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DESCRIPTION OF EMBODIMENTS

[0062] The following clearly and completely describes the technical solutions in
the embodiments of the present invention with reference to the accompanying
drawings in the embodiments of the present invention. Apparently, the described
embodiments are merely some but not al of the embodiments of the present
invention. All other embodiments obtained by a person of ordinary skill in the art
based on the embodiments of the present invention without creative efforts shall fall
within the protection scope of the present invention.

[0063] FIG 1 is a schematic flowchart of a method for detecting an audio signal
according to an embodiment of the present invention.

[0064] 101. Determine an input audio signal as a to-be-determined audio signal.
[0065] 102. Determine an enhanced SSNR of the audio signal, where the
enhanced SSNR is greater than areference SSNR.

[0066] 103. Compare the enhanced SSNR with a VAD decision threshold to
determine whether the audio signal is an active signal.

[0067] In this embodiment of the present invention, when the enhanced SSNR is
compared with the VAD decision threshold, a reference VAD decision threshold may
be used, or areduced VAD decision threshold obtained after areference VAD decision
threshold is reduced by using a preset algorithm may be used. The reference VAD
decision threshold may be a default VAD decision threshold, and the reference VAD
decision threshold may be pre-stored, or may be temporarily obtained through
calculation, where the reference VAD decision threshold may be calculated by using
an existing well-known technology. When the reference VAD decision threshold is
reduced by using the preset algorithm, the preset algorithm may be multiplying the
reference VAD decision threshold by a coefficient that is less than 1, or another
algorithm may be used. This embodiment of the present invention imposes no
l[imitation on a used specific algorithm.

[0068] When a conventional SSNR cal culation method is used to calculate SSNRs
of some audio signals, the SSNRs of these audio signals may be lower than a preset
VAD decision threshold. However, actualy, these audio signals are active audio
signas. This is caused by features of these audio signals. For example, in a case in
which an environmental SNR is relatively low, a sub-band SNR of a high-frequency

part is significantly reduced. In addition, because a psychoacoustic theory is generally
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used to perform sub-band division, the sub-band SNR of the high-frequency part has
relatively low contribution to an SSNR. In this case, for some signals, such as an
unvoiced signal, whose energy is mainly centralized at a relatively high frequency
part, an SSNR obtained through calculation by using the conventional SSNR
calculation method may be lower than the VAD decision threshold, which causes miss
detection of an active signa. For another example, for some audio signas,
distribution of energy of these audio signalsisrelatively flat on a spectrum but overall
energy of these audio signas is relatively low. Therefore, in the case in which an
environmental SNR is relatively low, an SSNR obtained through calculation by using
the conventional SSNR calculation method may be lower than the VAD decision
threshold. In the method shown in FIG. 1, a manner of properly increasing an SSNR is
used, so that the SSNR may be greater than a VAD decision threshold. Therefore, a
proportion of miss detection of an active signal can be effectively reduced.

[0069] FIG 2 is a schematic flowchart of a method for detecting an audio signal
according to an embodiment of the present invention.

[0070] 201. Determine a sub-band SNR of an input audio signal.

[0071] A spectrum of the input audio signal is divided into N sub-bands, where N
is a positive integer greater than 1. Specifically, a psychoacoustic theory may be used
to divide the spectrum of the audio signal. In a case in which the psychoacoustic
theory is used to divide the spectrum of the audio signal, a width of a sub-band closer
to a low frequency is narrower, and a width of a sub-band closer to a high frequency
is wider. Certainly, the spectrum of the audio signal may also be divided in another
manner, for example, a manner of evenly dividing the spectrum of the audio signa
into N sub-bands. A sub-band SNR of each sub-band of the input audio signa is
calculated, where the sub-band SNR is a ratio of energy of the sub-band to energy of
background noise on the sub-band. The energy of the background noise on the
sub-band generally is an estimated value obtained by estimation by a background
noise estimator. How to use the background noise estimator to estimate background
noise energy corresponding to each sub-band is a well-known technology of this field.
Therefore, no details need to be described herein. A person skilled in the art may
understand that the sub-band SNR may be a direct energy ratio, or may be another
expression manner of a direct energy ratio, such as a logarithmic sub-band SNR. In
addition, a person skilled in the art may further understand that the sub-band SNR

may also be a sub-band SNR obtained after linear or nonlinear processing is
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performed on a direct sub-band SNR, or may be another transformation of the
sub-band SNR. The direct energy ratio of the sub-band SNR is shown in the following
formula:

snr (k) = E(k) / En(k)

Formulal1.2
where snr(k) indicates a sub-band SNR of the k™ sub-band, and E(k) and

En(k) respectively indicate energy of the k™ sub-band and energy of background noise

on the k™ sub-band. A logarithmic sub-band SNR may be indicated as:

SN, (K) =10xlog,,snr (k) SN, (K)

where
SNR of the k™ sub-band, and snr(k) indicates a sub-band SNR that is of the k™
sub-band and obtained through calculation by using formula 1.2. A person skilled in

indicates a logarithmic sub-band

the art may further understand that sub-band energy used to calculate a sub-band SNR
may be energy of the input audio signal on a sub-band, or may be energy obtained
after energy of the background noise on a sub-band is subtracted from energy of the
input audio signal on the sub-band. Calculation of the SNR is proper without
departing from meaning of the SNR.

[0072] 202. Determine the input audio signal as ato-be-determined audio signal.
[0073] Optionally, in an embodiment, the determining the input audio signa as a
to-be-determined audio signa may include: determining the audio signal as a
to-be-determined audio signal according to the sub-band SNR that is of the audio
signal and determined in step 201.

[0074] Optionally, in an embodiment, in a case in which the audio signa is
determined as a to-be-determined audio signal according to the sub-band SNR of the
audio signal, the determining the input audio signal as ato-be-determined audio signa
includes. determining the audio signal as a to-be-determined audio signal in acasein
which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than a first preset threshold is greater than a first
quantity.

[0075] Optionally, in another embodiment, in a case in which the audio signa is
determined as a to-be-determined audio signal according to the sub-band SNR of the
audio signal, the determining the input audio signal as ato-be-determined audio signa
includes: determining the audio signal as a to-be-determined audio signal in acasein
which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than afirst preset threshold is greater than a second
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guantity, and a quantity of low-frequency end sub-bands that are in the audio signa
and whose sub-band SNRs are less than a second preset threshold is greater than a
third quantity. In this embodiment of the present invention, a high-frequency end and
a low-frequency end of one frame of audio signal are relative, that is, a part having a
relatively high frequency is the high-frequency end, and a part having arelatively low
frequency is the low-frequency end.

[0076] Optionally, in another embodiment, in a case in which the audio signa is
determined as a to-be-determined audio signal according to the sub-band SNR of the
audio signal, the determining the input audio signal as ato-be-determined audio signa
includes: determining the audio signal as a to-be-determined audio signal in acasein
which a quantity of sub-bands that are in the audio signal and whose values of
sub-band SNRs are greater than a third preset threshold is greater than a fourth
quantity.

[0077] The first preset threshold and the second preset threshold may be obtained
by means of statistics collection according to a large quantity of voice samples.
Specifically, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band
SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are less than the second preset threshold.

[0078] The third preset threshold is aso obtained by means of statistics collection.
Specificaly, the third preset threshold is determined according to sub-band SNRs of a
large quantity of noise signals, so that sub-band SNRs of most of sub-bands in these
noise signas are less than the third preset threshold.

[0079] The first quantity, the second quantity, the third quantity, and the fourth
guantity are also obtained by means of statistics collection. The first quantity is used
as an example, where in a large quantity of unvoiced voice sample frames including
noise, statistics about a sub-band quantity of high-frequency end sub-bands whose
sub-band SNRs are greater than the first preset threshold are collected, and the first
guantity is determined according to the quantity, so that a quantity of high-frequency
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end sub-bands that are in most of these unvoiced voice sample frames and whose
sub-band SNRs are greater than the first preset threshold is greater than the first
guantity. A method for acquiring the second quantity is similar to a method for
acquiring the first quantity. The second quantity may be the same as the first quantity,
or the second quantity may be different from the first quantity. Similarly, for the third
guantity, in the large quantity of unvoiced voice sample frames including noise,
statistics about a sub-band quantity of low-frequency end sub-bands whose sub-band
SNRs are less than the second preset threshold are collected, and the third quantity is
determined according to the quantity, so that a quantity of low-frequency end
sub-bands that are in most of these unvoiced voice sample frames and whose
sub-band SNRs are less than the second preset threshold is greater than the third
quantity. For the fourth quantity, in a large quantity of noise signal frames, statistics
about a quantity of sub-bands whose sub-band SNRs are less than the third preset
threshold are collected, and the fourth quantity is determined according to the
guantity, so that a quantity of sub-bands that are in most of these noise sample frames
and whose sub-band SNRs are less than the third preset threshold is greater than the
fourth quantity

[0080] Optionaly, in another embodiment, whether the input audio signal is a
to-be-determined audio signal may be determined by determining whether the input
audio signal is an unvoiced signal. In this case, the sub-band SNR of the audio signal
does not need to be determined when whether the audio signal is a to-be-determined
audio signal is being determined. In other words, step 201 does not need to be
performed when whether the audio signa is a to-be-determined audio signal is being
determined. Specifically, the determining the input audio signa as a to-be-determined
audio signal includes: determining the audio signal as a to-be-determined audio signal
in a case in which it is determined that the audio signal is an unvoiced signal.
Specificaly, a person skilled in the art may understand that there may be multiple
methods for detecting whether the audio signal is an unvoiced signal. For example,
whether the audio signal is an unvoiced signal may be determined by detecting a
time-domain zero-crossing rate (Zero-Crossing Rate, ZCR) of the audio signal.
Specificaly, in a case in which the ZCR of the audio signal is greater than a ZCR
threshold, it is determined that the audio signal is an unvoiced signal, where the ZCR
threshold is determined according to alarge quantity of experiments.

[0081] 203. Determine an enhanced SSNR of the audio signal, where the
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enhanced SSNR is greater than areference SSNR.

[0082] The reference SSNR may be an SSNR obtained through calculation by
using formula 1.1. It can be seen from formula 1.1 that weighting processing is not
performed on a sub-band SNR of any sub-band when the reference SSNR is being
calculated, that is, weights of sub-band SNRs of all sub-bands are equal when the
reference SSNR is being calcul ated.

[0083] Optionally, in an embodiment, in a case in which the quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than the first preset threshold is greater than the first quantity, or in a case
in which the quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than the first preset threshold is greater than the
second quantity, and the quantity of low-frequency end sub-bands that are in the audio
signal and whose sub-band SNRs are less than the second preset threshold is greater
than the third quantity, the determining an enhanced SSNR of the audio signal
includes: determining a weight of a sub-band SNR of each sub-band in the audio
signal, where a weight of a high-frequency end sub-band whose sub-band SNR is
greater than the first preset threshold is greater than a weight of a sub-band SNR of
another sub-band; and determining the enhanced SSNR according to the sub-band
SNR of each sub-band and the weight of the sub-band SNR of each sub-band in the
audio signal.

[0084] For example, if the audio signa is divided into 20 sub-bands, that is,
sub-band 0 to sub-band 19, according to the psychoacoustic theory, and sub-band 18
and sub-band 19 are both greater than a first preset value T1, four sub-bands, that is,
sub-band 20 to sub-band 23, may be added. Specificaly, sub-band 18 and sub-band
19 whose signal-to-noise ratios are greater than T1 may be respectively divided into
sub-band 18a, sub-band 18b, and sub-band 18c; and sub-band 19a, sub-band 19b, and
sub-band 19c. In this case, sub-band 18 may be considered as a mother sub-band of
sub-band 18a, sub-band 18b, and sub-band 18c, and sub-band 19 may be considered
as a mother sub-band of sub-band 19a, sub-band 19b, and sub-band 19c. Vaues of
signal-to-noise ratios of sub-band 18a, sub-band 18b, and sub-band 18c are the same
as a value of the signal-to-noise ratio of their mother sub-band, and vaues of
signal-to-noise ratios of sub-band 19a, sub-band 19b, and sub-band 19c are the same
as a value of the signal-to-noise ratio of their mother sub-band. In this way, the 20

sub-bands that are originaly obtained through division are re-divided into 24
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sub-bands. Because VAD is designed still according to the 20 sub-bands during active
signal detection, the 24 sub-bands need to be mapped back to the 20 sub-bands to
determine the enhanced SSNR. In conclusion, when the enhanced SSNR is
determined by increasing the quantity of high-frequency end sub-bands whose
sub-band SNRs are greater than the first preset threshold, calculation may be
performed by using the following formula:
20 S
SSNR'z—x{Zx(snr(l8)+snr(19))+anr(k)}
24 k=0 Formulal1.3
where SINR' indicates the enhanced SSNR, and snr(k) indicates a
sub-band SNR of the k™ sub-band.
[0085] If an SSNR obtained through calculation by using formula 1.1 is the

iglsnr (k)

reference SSNR, the reference SSNR obtained through calculation is k=0 .
Obvioudly, for an audio signal of afirst type, a value of the enhanced SSNR obtained
through calculation by using formula 1.3 is greater than a value of the reference
SSNR obtained through calculation by using formula 1.1.

[0086] For another example, if the audio signal is divided into 20 sub-bands, that
is, sub-band 0 to sub-band 19, according to the psychoacoustic theory, snr(18) and
snr(19) are both greater than a first preset value T1, and snr(0) to snr(17) are all less
than a second preset threshold T2, the enhanced SSNR may be determined by using

the following:
17
SSNR' = 3, x snr (18) + @, x snr (19) + Y snr (k)
k=0 Formulal.4

where SSNR' indicates the enhanced SSNR, snr(k) indicates a sub-band

SNR of the k™ sub-band, & and %2 are wei ght increasing parameters, and values

of & and X make AxsSnr(18)+a,xsnr(19) greater  than

snr (18) + sr (19). Obvioudy, a value of the enhanced SSNR obtained through
calculation by using formula 1.4 is greater than the value of the reference SSNR
obtained through calculation by using formula 1.1.

[0087] Optionally, in another embodiment, the determining an enhanced SSNR of

the audio signa includes. determining a reference SSNR of the audio signal, and
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determining the enhanced SSNR according to the reference SSNR of the audio signal.
[0088] Optionally, the enhanced SSNR may be determined by using the following
formula:

SAR'=x* SNR+y Formulal.5

where SSNR indicates the reference SSNR of the audio signal, SSNR’
indicates the enhanced SSNR, and x and y indicate enhancement parameters. For
example, avaue of x may be 1.05, and avaue of y may be 1. A person skilled in the
art may understand that, values of x and y may be other proper values that make the
enhanced SSNR greater than the reference SSNR properly.
[0089] Optionally, the enhanced SSNR may be determined by using the following
formula:

SNR'= f (X)* SSNR+ h(y) Formula 1.6

where SSNR indicates an original SSNR of the audio signal, SSNR
indicates the enhanced SSNR, and f(x) and h(y) indicate enhancement functions. For
example, f(x) and h(y) may be functions related to a long-term signal-to-noise ratio
(Long-term SNR, LSNR) of the audio signal, where the long-term signal-to-noise
ratio of the audio signal is an average SNR or aweighted SNR within arelatively long
period of time. For example, when the Isnr is greater than 20, f(Isnr) may be equa to
1.1, and y(Isnr) may be equal to 2; when the Isnr is less than 20 and greater than 15,
f(Isnr) may be equal to 1.05, and y(Isnr) may be equal to 1; and when the Isnr is less
than 15, f(Isnr) may be equal to 1, and y(Isnr) may be equal to 0. A person skilled in
the art may understand that, f(x) and h(y) may be in other proper forms that make the
enhanced SSNR greater than the reference SSNR properly.
[0090] 204. Compare the enhanced SSNR with a VAD decision threshold to
determine whether the audio signal is an active signal.
[0091] Specifically, when the enhanced SSNR is compared with the VAD decision
threshold, if the enhanced SSNR is greater than the VAD decision threshold, it is
determined that the audio signal is an active signal; or if the enhanced SSNR is not
greater than the VAD decision threshold, it is determined that the audio signal is an
inactive signal.
[0092] Optionally, in another embodiment, before the comparing the enhanced
SSNR with a VAD decision threshold, the method may further include: using a preset
algorithm to reduce the VAD decision threshold, so as to obtain a reduced VAD
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decision threshold. In this case, the comparing the enhanced SSNR with a VAD
decision threshold specifically includes. comparing the enhanced SSNR with the
reduced VAD decision threshold to determine whether the audio signa is an active
signal. A reference VAD decision threshold may be a default VAD decision threshold,
and the reference VAD decision threshold may be pre-stored, or may be temporarily
obtained through calculation, where the reference VAD decision threshold may be
calculated by using an existing well-known technology. When the reference VAD
decision threshold is reduced by using the preset algorithm, the preset algorithm may
be multiplying the reference VAD decision threshold by a coefficient that is less than
1, or another algorithm may be used. This embodiment of the present invention
imposes no limitation on a used specific algorithm. The VAD decision threshold may
be properly reduced by using the preset algorithm, so that the enhanced SSNR is
greater than the reduced VAD decision threshold. Therefore, a proportion of miss
detection of an active signal can be reduced.

[0093] According to the method shown in FIG 2, a feature of an audio signdl is
determined, an enhanced SSNR is determined in a corresponding manner according to
the feature of the audio signal, and the enhanced SSNR is compared with a VAD
decision threshold. In this way, a proportion of miss detection of an active signal can
be reduced.

[0094] FIG 3 is a schematic flowchart of a method for detecting an audio signal
according to an embodiment of the present invention.

[0095] 301. Determine an input audio signal as ato-be-determined audio signal.
[0096] 302. Determine a weight of a sub-band SNR of each sub-band in the audio
signal, where a weight of a sub-band SNR of a high-frequency end sub-band whose
sub-band SNR is greater than a first preset threshold is greater than a weight of a
sub-band SNR of another sub-band.

[0097] 303. Determine an enhanced SSNR according to the sub-band SNR of
each sub-band and the weight of the sub-band SNR of each sub-band in the audio
signal, where the enhanced SSNR is greater than areference SSNR.

[0098] The reference SSNR may be an SSNR obtained through calculation by
using formula 1.1. It can be seen from formula 1.1 that weighting processing is not
performed on a sub-band SNR of any sub-band when the reference SSNR is being
calculated, that is, weights of sub-band SNRs of all sub-bands are equal when the
reference SSNR is being calcul ated.
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[0099] For example, if the audio signa is divided into 20 sub-bands, that is,
sub-band 0 to sub-band 19, according to a psychoacoustic theory, and sub-band 18
and sub-band 19 are both greater than a first preset value T1, four sub-bands, that is,
sub-band 20 to sub-band 23, may be added. Specificaly, sub-band 18 and sub-band
19 whose signal-to-noise ratios are greater than T1 may be respectively divided into
sub-band 18a, sub-band 18b, and sub-band 18c; and sub-band 19a, sub-band 19b, and
sub-band 19c. In this case, sub-band 18 may be considered as a mother sub-band of
sub-band 18a, sub-band 18b, and sub-band 18c, and sub-band 19 may be considered
as a mother sub-band of sub-band 19a, sub-band 19b, and sub-band 19c. Vaues of
signal-to-noise ratios of sub-band 18a, sub-band 18b, and sub-band 18c are the same
as a value of the signal-to-noise ratio of their mother sub-band, and vaues of
signal-to-noise ratios of sub-band 19a, sub-band 19b, and sub-band 19c are the same
as a value of the signal-to-noise ratio of their mother sub-band. In this way, the 20
sub-bands that are originaly obtained through division are re-divided into 24
sub-bands. Because VAD is designed still according to the 20 sub-bands during active
signa detection, the 24 sub-bands need to be mapped back to the 20 sub-bands to
determine the enhanced SSNR. In conclusion, when the enhanced SSNR is
determined by increasing a quantity of high-frequency end sub-bands whose sub-band
SNRs are greater than the first preset threshold, calculation may be performed by

using the following formula:

SSNR':gx{Zx(snr(lS)+snr(19))+§snr(k)}

24 k=0 Formula 1.3
where SSNR' indicates the enhanced SSNR, and snr(k) indicates a

sub-band SNR of the k™ sub-band.

[0100] If an SSNR obtained through calculation by using formula 1.1 is the

isnr(k)

reference SSNR, the reference SSNR obtained through calculation is k=0 .
Obvioudly, for an audio signal of afirst type, a value of the enhanced SSNR obtained
through calculation by using formula 1.3 is greater than a value of the reference
SSNR obtained through calculation by using formula 1.1.

[0101] For another example, if the audio signal is divided into 20 sub-bands, that
is, sub-band 0 to sub-band 19, according to the psychoacoustic theory, snr(18) and
snr(19) are both greater than a first preset value T1, and snr(0) to snr(17) are al less
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than a second preset threshold T2, the enhanced SSNR may be determined by using

the following formula:

17
SSNR' = 3, x snr (18) + &, x snr (19) + Y snr (k)
k=0 Formula 1.4

where SSNR' indicates the enhanced SSNR, snr(k) indicates a sub-band

SNR of the k™ sub-band, % and %2 ae we ght increasing parameters, and values
of 4 ad X make &% snr (18) + a, x snr (19) greater  than

sr (18) + snr (19). Obvioudy, a value of the enhanced SSNR obtained through

calculation by using formula 1.4 is greater than the value of the reference SSNR
obtained through calculation by using formula 1.1.

[0102] 304. Compare the enhanced SSNR with a VAD decision threshold to
determine whether the audio signal is an active signal.

[0103] Specifically, when the enhanced SSNR is compared with the VAD decision
threshold, if the enhanced SSNR is greater than the VAD decision threshold, it is
determined that the audio signal is an active signal; or if the enhanced SSNR is not
greater than the VAD decision threshold, it is determined that the audio signal is an
inactive signal.

[0104] According to the method shown in FIG. 3, afeature of an audio signal may
be determined, an enhanced SSNR is determined in a corresponding manner
according to the feature of the audio signal, and the enhanced SSNR is compared with
a VAD decision threshold. Therefore, a proportion of miss detection of an active
signal can be reduced.

[0105] Further, the determining an input audio signal as a to-be-determined audio
signal includes. determining the audio signal as a to-be-determined audio signd
according to a sub-band SNR of the audio signal.

[0106] Optionally, in an embodiment, in a case in which the audio signa is
determined as a to-be-determined audio signal according to the sub-band SNR of the
audio signal, the determining the audio signal as a to-be-determined audio signd
includes: determining the audio signal as a to-be-determined audio signal in acasein
which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than the first preset threshold is greater than a first
quantity.
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[0107] Optionally, in another embodiment, in a case in which the audio signa is
determined as a to-be-determined audio signal according to the sub-band SNR of the
audio signal, the determining the audio signal as a to-be-determined audio signad
includes. determining the audio signa as a to-be-determined audio signal in acasein
which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than the first preset threshold is greater than a
second quantity, and a quantity of low-frequency end sub-bands that are in the audio
signal and whose sub-band SNRs are less than a second preset threshold is greater
than athird quantity.

[0108] The first preset threshold and the second preset threshold may be obtained
by means of statistics collection according to a large quantity of voice samples.
Specifically, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band
SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are less than the second preset threshold.

[0109] The first quantity, the second quantity, and the third quantity are also
obtained by means of statistics collection. The first quantity is used as an example,
where in a large quantity of unvoiced voice sample frames including noise, statistics
about a sub-band quantity of high-frequency end sub-bands whose sub-band SNRs are
greater than the first preset threshold are collected, and the first quantity is determined
according to the quantity, so that a quantity of high-frequency end sub-bands that are
in most of these unvoiced voice sample frames and whose sub-band SNRs are greater
than the first preset threshold is greater than the first quantity. A method for acquiring
the second quantity is similar to a method for acquiring the first quantity. The second
guantity may be the same as the first quantity, or the second quantity may be different
from the first quantity. Similarly, for the third quantity, in the large quantity of
unvoiced voice sample frames including noise, statistics about a sub-band quantity of
low-frequency end sub-bands whose sub-band SNRs are less than the second preset

threshold are collected, and the third quantity is determined according to the quantity,

23



10

15

20

25

30

so that a quantity of low-frequency end sub-bands that are in most of these unvoiced
voice sample frames and whose sub-band SNRs are less than the second preset
threshold is greater than the third quantity.

[0110] In embodiments of FIG 1 to FIG 3, whether an input audio signal is an
active signa is determined in a manner of using an enhanced SSNR. In a method
shown in FIG. 4, whether an input audio signal is an active signal is determined in a
manner of reducing aV VAD decision threshold.

[0111] FIG 4 is a schematic flowchart of a method for detecting an audio signal
according to an embodiment of the present invention.

[0112] 401. Determine an input audio signal as ato-be-determined audio signal.
[0113] Optionaly, in an embodiment, the determining an input audio signa as a
to-be-determined audio signa includes. determining the audio signal as a
to-be-determined audio signal according to the sub-band SNR that is of the audio
signal and determined in step 201.

[0114] Optionaly, in an embodiment, in a case in which the audio signal is
determined as a to-be-determined audio signal according to the sub-band SNR of the
audio signal, the determining an input audio signal as a to-be-determined audio signa
includes: determining the audio signal as a to-be-determined audio signal in acasein
which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than a first preset threshold is greater than a first
quantity.

[0115] Optionally, in another embodiment, in a case in which the audio signa is
determined as a to-be-determined audio signal according to the sub-band SNR of the
audio signal, the determining an input audio signal as a to-be-determined audio signa
includes: determining the audio signal as a to-be-determined audio signal in acasein
which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than afirst preset threshold is greater than a second
guantity, and a quantity of low-frequency end sub-bands that are in the audio signa
and whose sub-band SNRs are less than a second preset threshold is greater than a
third quantity.

[0116] Optionaly, in another embodiment, in a case in which the audio signa is
determined as a to-be-determined audio signal according to the sub-band SNR of the
audio signal, the determining an input audio signal as a to-be-determined audio signa

includes: determining the audio signal as a to-be-determined audio signal in acasein
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which a quantity of sub-bands that are in the audio signal and whose values of
sub-band SNRs are greater than a third preset threshold is greater than a fourth
quantity.

[0117] The first preset threshold and the second preset threshold may be obtained
by means of statistics collection according to a large quantity of voice samples.
Specificaly, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRS, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band
SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are |less than the second preset threshol d.

[0118] The third preset threshold is also obtained by means of statistics collection.
Specificaly, the third preset threshold is determined according to sub-band SNRs of a
large quantity of noise signals, so that sub-band SNRs of most of sub-bands in these
noise signals are less than the third preset threshold.

[0119] The first quantity, the second quantity, the third quantity, and the fourth
guantity are also obtained by means of statistics collection. The first quantity is used
as an example, where in a large quantity of unvoiced voice sample frames including
noise, statistics about a sub-band quantity of high-frequency end sub-bands whose
sub-band SNRs are greater than the first preset threshold are collected, and the first
guantity is determined according to the quantity, so that a quantity of high-frequency
end sub-bands that are in most of these unvoiced voice sample frames and whose
sub-band SNRs are greater than the first preset threshold is greater than the first
guantity. A method for acquiring the second quantity is similar to a method for
acquiring the first quantity. The second quantity may be the same as the first quantity,
or the second quantity may be different from the first quantity. Similarly, for the third
guantity, in the large quantity of unvoiced voice sample frames including noise,
statistics about a sub-band quantity of low-frequency end sub-bands whose sub-band
SNRs are less than the second preset threshold are collected, and the third quantity is
determined according to the quantity, so that a quantity of low-frequency end

sub-bands that are in most of these unvoiced voice sample frames and whose

25



10

15

20

25

30

sub-band SNRs are less than the second preset threshold is greater than the third
quantity. For the fourth quantity, in a large quantity of noise signal frames, statistics
about a quantity of sub-bands whose sub-band SNRs are less than the third preset
threshold are collected, and the fourth quantity is determined according to the quantity,
so that a quantity of sub-bands that are in most of these noise sample frames and
whose sub-band SNRs are less than the third preset threshold is greater than the fourth
quantity

[0120] Optionaly, in another embodiment, whether the input audio signa is a
to-be-determined audio signal may be determined by determining whether the input
audio signal is an unvoiced signal. In this case, the sub-band SNR of the audio signal
does not need to be determined when whether the audio signal is a to-be-determined
audio signal is being determined. In other words, step 201 does not need to be
performed when whether the audio signa is ato-be-determined audio signal is being
determined. Specifically, the determining an input audio signal as a to-be-determined
audio signal includes: determining the audio signal as a to-be-determined audio signal
in a case in which it is determined that the audio signal is an unvoiced signal.
Specifically, a person skilled in the art may understand that there may be multiple
methods for detecting whether the audio signal is an unvoiced signal. For example,
whether the audio signal is an unvoiced signal may be determined by detecting a
time-domain zero-crossing rate (Zero-Crossing Rate, ZCR) of the audio signal.
Specificaly, in a case in which the ZCR of the audio signal is greater than a ZCR
threshold, it is determined that the audio signal is an unvoiced signal, where the ZCR
threshold is determined according to alarge quantity of experiments.

[0121] 402. Acquire areference SSNR of the audio signal.

[0122] Specificaly, the reference SSNR may be an SSNR obtained through
calculation by using formula 1.1.

[0123] 403. Use a preset algorithm to reduce a reference VAD decision threshold,
S0 asto obtain areduced VAD decision threshold.

[0124] Specificaly, the reference VAD decision threshold may be a default VAD
decision threshold, and the reference VAD decision threshold may be pre-stored, or
may be temporarily obtained through calculation, where the reference VAD decision
threshold may be calculated by using an existing well-known technology. When the
reference VAD decision threshold is reduced by using the preset agorithm, the preset
algorithm may be multiplying the reference VAD decision threshold by a coefficient
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that is lessthan 1, or another algorithm may be used. This embodiment of the present
invention imposes no limitation on a used specific agorithm. The VAD decision
threshold may be properly reduced by using the preset algorithm, so that an enhanced
SSNR is greater than the reduced VAD decision threshold. Therefore, a proportion of
miss detection of an active signal can be reduced.

[0125] 404. Compare the reference SSNR with the reduced VAD decision
threshold to determine whether the audio signal is an active signal.

[0126] When a conventional SSNR cal culation method is used to calculate SSNRs
of some audio signals, the SSNRs of these audio signals may be lower than a preset
VAD decision threshold. However, actualy, these audio signals are active audio
signas. This is caused by features of these audio signals. For example, in a case in
which an environmental SNR is relatively low, a sub-band SNR of a high-frequency
part is significantly reduced. In addition, because a psychoacoustic theory is generally
used to perform sub-band division, the sub-band SNR of the high-frequency part has
relatively low contribution to an SSNR. In this case, for some signals, such as an
unvoiced signal, whose energy is mainly centralized at a relatively high frequency
part, an SSNR obtained through calculation by using the conventional SSNR
calculation method may be lower than the VAD decision threshold, which causes miss
detection of an active signal. For another example, for some audio signals,
distribution of energy of these audio signalsisrelatively flat on a spectrum but overall
energy of these audio signals is relatively low. Therefore, in the case in which an
environmental SNR is relatively low, an SSNR obtained through calculation by using
the conventional SSNR calculation method may be lower than the VAD decision
threshold. In the method shown in FIG 4, a manner of reducing a VAD decision
threshold is used, so that an SSNR obtained through calculation by using the
conventional SSNR calculation method is greater than the VAD decision threshold.
Therefore, a proportion of miss detection of an active signal can be effectively
reduced.

[0127] FIG 5 is a structural block diagram of an apparatus according to an
embodiment of the present invention. The apparatus shown in FIG. 5 can perform all
steps shown in FIG. 1 or FIG 2. As shown in FIG. 5, an apparatus 500 includes a first
determining unit 501, a second determining unit 502, and a third determining unit
503.

[0128] The first determining unit 501 is configured to determine an input audio

27



10

15

20

25

30

signal as ato-be-determined audio signal.

[0129] The second determining unit 502 is configured to determine an enhanced
segmental signal-to-noise ratio SSNR of the audio signal, where the enhanced SSNR
is greater than areference SSNR.

[0130] The third determining unit 503 is configured to compare the enhanced
SSNR with a voice activity detection VAD decision threshold to determine whether
the audio signal isan active signal.

[0131] The apparatus 500 shown in FIG 5 may determine a feature of an input
audio signal, determine an enhanced SSNR in a corresponding manner according to
the feature of the audio signal, and compare the enhanced SSNR with a VAD decision
threshold, so that a proportion of miss detection of an active signal can be reduced.
[0132] Optionally, in an embodiment, the first determining unit 501 is specifically
configured to determine the audio signal as a to-be-determined audio signal according
to a sub-band SNR of the audio signal.

[0133] Optionally, in an embodiment, in a case in which the first determining unit
501 determines the audio signal as a to-be-determined audio signa according to the
sub-band SNR of the audio signal, the first determining unit 501 is specifically
configured to determine the audio signal as a to-be-determined audio signal in a case
in which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than a first preset threshold is greater than a first
quantity.

[0134] Optionally, in another embodiment, in a case in which the first determining
unit 501 determines the audio signal as a to-be-determined audio signal according to
the sub-band SNR of the audio signal, the first determining unit 501 is specifically
configured to determine the audio signal as a to-be-determined audio signal in a case
in which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than afirst preset threshold is greater than a second
guantity, and a quantity of low-frequency end sub-bands that are in the audio signa
and whose sub-band SNRs are less than a second preset threshold is greater than a
third quantity.

[0135] Optionally, in another embodiment, in a case in which the first determining
unit 501 determines the audio signal as a to-be-determined audio signal according to
the sub-band SNR of the audio signal, the first determining unit 501 is specifically

configured to determine the audio signal as a to-be-determined audio signal in a case
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in which a quantity of sub-bands that are in the audio signal and whose values of
sub-band SNRs are greater than a third preset threshold is greater than a fourth
quantity.

[0136] Optionally, in another embodiment, the first determining unit 501 is
specifically configured to determine the audio signal as a to-be-determined audio
signal in a case in which it is determined that the audio signal is an unvoiced signal.
Specificaly, a person skilled in the art may understand that there may be multiple
methods for detecting whether the audio signal is an unvoiced signal. For example,
whether the audio signal is an unvoiced signal may be determined by detecting a
time-domain zero-crossing rate (Zero-Crossing Rate, ZCR) of the audio signal.
Specificaly, in a case in which the ZCR of the audio signal is greater than a ZCR
threshold, it is determined that the audio signal is an unvoiced signal, where the ZCR
threshold is determined according to alarge quantity of experiments.

[0137] The first preset threshold and the second preset threshold may be obtained
by means of statistics collection according to a large quantity of voice samples.
Specifically, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band
SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are less than the second preset threshold.

[0138] The third preset threshold is aso obtained by means of statistics collection.
Specificaly, the third preset threshold is determined according to sub-band SNRs of a
large quantity of noise signals, so that sub-band SNRs of most of sub-bands in these
noise signas are less than the third preset threshold.

[0139] The first quantity, the second quantity, the third quantity, and the fourth
guantity are also obtained by means of statistics collection. The first quantity is used
as an example, where in a large quantity of voice samples including noise, statistics
about a sub-band quantity of high-frequency end sub-bands whose sub-band SNRs are
greater than the first preset threshold are collected, and the first quantity is determined
according to the quantity, so that a quantity of high-frequency end sub-bands that are
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in most of these voice samples and whose sub-band SNRs are greater than the first
preset threshold is greater than the first quantity. A method for determining the second
quantity is similar to a method for determining the first quantity. The second quantity
may be the same as the first quantity, or may be different from the first quantity.
Similarly, for the third quantity, in the large quantity of voice samples including noise,
statistics about a sub-band quantity of low-frequency end sub-bands whose sub-band
SNRs are greater than the second preset threshold are collected, and the third quantity
is determined according to the quantity, so that a quantity of low-frequency end
sub-bands that are in most of these voice samples and whose sub-band SNRs are
greater than the second preset threshold is greater than the third quantity. For the
fourth quantity, in the large quantity of voice samples including noise, statistics about
a quantity of sub-bands whose sub-band SNRs are greater than the third preset
threshold are collected, and the fourth quantity is determined according to the quantity,
so that a quantity of sub-bands that are in most of these voice samples and whose
sub-band SNRs are greater than the third preset threshold is greater than the fourth
quantity.
[0140] Further, the second determining unit 502 is specifically configured to
determine a weight of a sub-band SNR of each sub-band in the audio signal, where a
weight of a high-frequency end sub-band whose sub-band SNR is greater than the
first preset threshold is greater than a weight of a sub-band SNR of another sub-band,
and determine the enhanced SSNR according to the SNR of each sub-band and the
weight of the sub-band SNR of each sub-band in the audio signal.
[0141] Optionaly, in an embodiment, the second determining unit 502 is
specifically configured to determine a reference SSNR of the audio signal, and
determine the enhanced SSNR according to the reference SSNR of the audio signal.
[0142] The reference SSNR may be an SSNR obtained through calculation by
using formula 1.1. When the reference SSNR is being cal culated, weights of sub-band
SNRs that are of all sub-bands and that are included in the SSNR are the same in the
SSNR.
[0143] Optionaly, in another embodiment, the second determining unit 502 is
specifically configured to determine the enhanced SSNR by using the following
formula:

SSNR'=x* SR +y Formula 1.7
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where SSNR indicates the reference SSNR, SSNR' indicates the
enhanced SSNR, and x and y indicate enhancement parameters. For example, a value
of x may be 1.05, and a value of y may be 1. A person skilled in the art may
understand that, values of x and y may be other proper values that make the enhanced
SSNR greater than the reference SSNR properly.
[0144] Optionaly, in another embodiment, the second determining unit 502 is
specifically configured to determine the enhanced SSNR by using the following
formula:

SSNR'= f (X)* SSNR+ h(y) Formula 1.8

where SSNR indicates the reference SSNR, SONR' indicates the
enhanced SSNR, and f(x) and h(y) indicate enhancement functions. For example, f(x)
and h(y) may be functions related to a long-term signal-to-noise ratio (Long-term
SNR, LSNR) of the audio signal, where the long-term signal-to-noise ratio of the
audio signal is an average SNR or a weighted SNR within a relatively long period of
time. For example, when the Isnr is greater than 20, f(Isnr) may be equa to 1.1, and
y(Isnr) may be equal to 2; when the Isnr is less than 20 and greater than 15, f(lsnr)
may be equal to 1.05, and y(Isnr) may be equal to 1; and when the Isnr is less than 15,
f(Isnr) may be equal to 1, and y(Isnr) may be equal to 0. A person skilled in the art
may understand that, f(x) and h(y) may be in other proper forms that make the
enhanced SSNR greater than the reference SSNR properly.
[0145] The third determining unit 503 is specifically configured to compare the
enhanced SSNR with the voice activity detection VAD decision threshold to
determine, according to a result of the comparison, whether the audio signal is an
active signal. Specifically, if the enhanced SSNR is greater than the VAD decision
threshold, it is determined that the audio signal is an active signal, or if the enhanced
SSNR isless than the VAD decision threshold, it is determined that the audio signal is
an inactive signal.
[0146] Optionally, in another embodiment, a preset algorithm may also be used to
reduce a reference VAD decision threshold to obtain a reduced VAD decision
threshold, and the reduced VAD decision threshold is used to determine whether the
audio signal is an active signal. In this case, the apparatus 500 may further include a
fourth determining unit 504, where the fourth determining unit 504 is configured to
use a preset algorithm to reduce the VAD decision threshold, so as to obtain areduced
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VAD decision threshold. In this case, the third determining unit 503 is specifically
configured to compare the enhanced SSNR with the reduced VAD decision threshold
to determine whether the audio signal is an active signal.

[0147] FIG 6 is a structural block diagram of another apparatus according to an
embodiment of the present invention. The apparatus shown in FIG. 6 can perform all
steps shown in FIG 3. As shown in FIG 6, an apparatus 600 includes a first
determining unit 601, a second determining unit 602, and a third determining unit
603.

[0148] The first determining unit 601 is configured to determine an input audio
signal as ato-be-determined audio signal.

[0149] The second determining unit 602 is configured to determine a weight of a
sub-band signal-to-noise ratio SNR of each sub-band in the audio signal, where a
weight of a sub-band SNR of a high-frequency end sub-band whose sub-band SNR is
greater than a first preset threshold is greater than a weight of a sub-band SNR of
another sub-band, and determine an enhanced segmental signal-to-noise ratio SSNR
according to the sub-band SNR of each sub-band and the weight of the sub-band SNR
of each sub-band in the audio signal, where the enhanced SSNR is greater than a
reference SSNR.

[0150] The third determining unit 603 is configured to compare the enhanced
SSNR with a voice activity detection VAD decision threshold to determine whether
the audio signal isan active signal.

[0151] The apparatus 600 shown in FIG 6 may determine a feature of an input
audio signal, determine an enhanced SSNR in a corresponding manner according to
the feature of the audio signal, and compare the enhanced SSNR with a VAD decision
threshold, so that a proportion of miss detection of an active signal can be reduced.
[0152] Further, the first determining unit 601 is specificaly configured to
determine the audio signal as a to-be-determined audio signal according to a sub-band
signal-to-noise ratio SNR of the audio signal.

[0153] Optionaly, in an embodiment, the first determining unit 601 is specifically
configured to determine the audio signal as a to-be-determined audio signa in a case
in which a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band signal-to-noise ratios SNRs are greater than the first preset threshold
is greater than afirst quantity.

[0154] Optionaly, in another embodiment, the first determining unit 601 is
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specifically configured to determine the audio signal as a to-be-determined audio
signal in a case in which a quantity of high-frequency end sub-bands that are in the
audio signal and whose sub-band SNRs are greater than the first preset threshold is
greater than a second quantity, and a quantity of low-frequency end sub-bands that are
in the audio signal and whose sub-band SNRs are less than a second preset threshold
is greater than athird quantity.

[0155] The first preset threshold and the second preset threshold may be obtained
by means of statistics collection according to a large quantity of voice samples.
Specificaly, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRS, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band
SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are |ess than the second preset threshol d.

[0156] The first quantity, the second quantity, and the third quantity are also
obtained by means of statistics collection. The first quantity is used as an example,
where in a large quantity of unvoiced voice sample frames including noise, statistics
about a sub-band quantity of high-frequency end sub-bands whose sub-band SNRs are
greater than the first preset threshold are collected, and the first quantity is determined
according to the quantity, so that a quantity of high-frequency end sub-bands that are
in most of these unvoiced voice sample frames and whose sub-band SNRs are greater
than the first preset threshold is greater than the first quantity. A method for acquiring
the second quantity is similar to a method for acquiring the first quantity. The second
guantity may be the same as the first quantity, or the second quantity may be different
from the first quantity. Similarly, for the third quantity, in the large quantity of
unvoiced voice sample frames including noise, statistics about a sub-band quantity of
low-frequency end sub-bands whose sub-band SNRs are less than the second preset
threshold are collected, and the third quantity is determined according to the quantity,
so that a quantity of low-frequency end sub-bands that are in most of these unvoiced
voice sample frames and whose sub-band SNRs are less than the second preset
threshold is greater than the third quantity.
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[0157] FIG 7 is a structural block diagram of an apparatus according to an
embodiment of the present invention. The apparatus shown in FIG. 7 can perform all
steps shown in FIG 1 or FIG 2. As shown in FIG. 7, an apparatus 700 includes a
processor 701 and a memory 702. The processor 701 may be a genera-purpose
processor, a digital signal processor (Digital Signal Processor, DSP), an application
specific integrated circuit (Application Specific Integrated Circuit, ASIC), a field
progranmable gate array (Field Programmable Gate Array, FPGA) or another
programmable logic component, a discrete gate or a transistor logic component, or a
discrete hardware component, which may implement or perform the methods, the
steps, and the logical block diagrams disclosed in the embodiments of the present
invention. The general-purpose processor may be a microprocessor or the processor
may be any conventional processor or the like. The steps of the methods disclosed in
the embodiments of the present invention may be directly executed by a hardware
decoding processor, or executed by a combination of hardware and software modules
in a decoding processor. The software module may be located in a mature storage
medium in the art, such as a random access memory (Random Access Memory,
RAM), a flash memory, a read-only memory (Read-Only Memory, ROM), a
programmable read-only memory, an electrically-erasable programmable memory, or
aregister. The storage medium is located in the memory 702. The processor 701 reads
an instruction from the memory 702, and completes the steps of the foregoing
methods in combination with the hardware.

[0158] The processor 701 is configured to determine an input audio signa as a
to-be-determined audio signal.

[0159] The processor 701 is configured to determine an enhanced segmental
signal-to-noise ratio SSNR of the audio signal, where the enhanced SSNR is greater
than areference SSNR.

[0160] The processor 701 is configured to compare the enhanced SSNR with a
voice activity detection VAD decision threshold to determine whether the audio signal
isan activesignal.

[0161] The apparatus 700 shown in FIG 7 may determine a feature of an input
audio signal, determine an enhanced SSNR in a corresponding manner according to
the feature of the audio signal, and compare the enhanced SSNR with a VAD decision
threshold, so that a proportion of miss detection of an active signal can be reduced.

[0162] Optionally, in an embodiment, the processor 701 is specifically configured
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to determine the audio signal as a to-be-determined audio signal according to a
sub-band SNR of the audio signal.

[0163] Optionally, in an embodiment, in a case in which the processor 701
determines the audio signal as a to-be-determined audio signal according to the
sub-band SNR of the audio signal, the processor 701 is specifically configured to
determine the audio signal as a to-be-determined audio signal in a case in which a
guantity of high-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are greater than afirst preset threshold is greater than afirst quantity.
[0164] Optionaly, in another embodiment, in a case in which the processor 701
determines the audio signal as a to-be-determined audio signal according to the
sub-band SNR of the audio signal, the processor 701 is specifically configured to
determine the audio signal as a to-be-determined audio signal in a case in which a
quantity of high-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are greater than a first preset threshold is greater than a second
guantity, and a quantity of low-frequency end sub-bands that are in the audio signa
and whose sub-band SNRs are less than a second preset threshold is greater than a
third quantity.

[0165] Optionaly, in another embodiment, in a case in which the processor 701
determines the audio signal as a to-be-determined audio signal according to the
sub-band SNR of the audio signal, the processor 701 is specifically configured to
determine the audio signal as a to-be-determined audio signal in a case in which a
guantity of sub-bands that are in the audio signal and whose values of sub-band SNRs
are greater than athird preset threshold is greater than a fourth quantity.

[0166] Optionally, in another embodiment, the processor 701 is specifically
configured to determine the audio signal as a to-be-determined audio signal in a case
in which it is determined that the audio signal is an unvoiced signal. Specificaly, a
person skilled in the art may understand that there may be multiple methods for
detecting whether the audio signal is an unvoiced signal. For example, whether the
audio signal is an unvoiced signal may be determined by detecting a time-domain
zero-crossing rate (Zero-Crossing Rate, ZCR) of the audio signal. Specificaly, in a
case in which the ZCR of the audio signal is greater than a ZCR threshold, it is
determined that the audio signa is an unvoiced signa, where the ZCR threshold is
determined according to alarge quantity of experiments.

[0167] The first preset threshold and the second preset threshold may be obtained
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by means of statistics collection according to a large quantity of voice samples.
Specificaly, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRS, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band
SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are |less than the second preset threshol d.

[0168] The third preset threshold is also obtained by means of statistics collection.
Specificaly, the third preset threshold is determined according to sub-band SNRs of a
large quantity of noise signals, so that sub-band SNRs of most of sub-bands in these
noise signals are less than the third preset threshold.

[0169] The first quantity, the second quantity, the third quantity, and the fourth
guantity are also obtained by means of statistics collection. The first quantity is used
as an example, where in a large quantity of voice samples including noise, statistics
about a sub-band quantity of high-frequency end sub-bands whose sub-band SNRs are
greater than the first preset threshold are collected, and the first quantity is determined
according to the quantity, so that a quantity of high-frequency end sub-bands that are
in most of these voice samples and whose sub-band SNRs are greater than the first
preset threshold is greater than the first quantity. A method for determining the second
guantity is similar to a method for determining the first quantity. The second quantity
may be the same as the first quantity, or may be different from the first quantity.
Similarly, for the third quantity, in the large quantity of voice samples including noise,
statistics about a sub-band quantity of low-frequency end sub-bands whose sub-band
SNRs are greater than the second preset threshold are collected, and the third quantity
is determined according to the quantity, so that a quantity of low-frequency end
sub-bands that are in most of these voice samples and whose sub-band SNRs are
greater than the second preset threshold is greater than the third quantity. For the
fourth quantity, in the large quantity of voice samples including noise, statistics about
a quantity of sub-bands whose sub-band SNRs are greater than the third preset
threshold are collected, and the fourth quantity is determined according to the quantity,

so that a quantity of sub-bands that are in most of these voice samples and whose
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sub-band SNRs are greater than the third preset threshold is greater than the fourth
quantity.

[0170] Further, the processor 701 is specifically configured to determine a weight
of a sub-band SNR of each sub-band in the audio signal, where a weight of a
high-frequency end sub-band whose sub-band SNR is greater than the first preset
threshold is greater than a weight of a sub-band SNR of another sub-band, and
determine the enhanced SSNR according to the SNR of each sub-band and the weight
of the sub-band SNR of each sub-band in the audio signal.

[0171] Optionaly, in an embodiment, the processor 701 is specifically configured
to determine areference SSNR of the audio signal, and determine the enhanced SSNR
according to the reference SSNR of the audio signal.

[0172] The reference SSNR may be an SSNR obtained through calculation by
using formula 1.1. When the reference SSNR is being calculated, weights of sub-band
SNRs that are of all sub-bands and that are included in the SSNR are the same in the
SSNR.

[0173] Optionally, in another embodiment, the processor 701 is specifically
configured to determine the enhanced SSNR by using the following formula:

SAR'= x* SSNR+y Formula 1.7

where SSNR indicates the reference SSNR, SONR' indicates the
enhanced SSNR, and x and y indicate enhancement parameters. For example, a value
of x may be 1.07, and a value of y may be 1. A person skilled in the art may
understand that, values of x and y may be other proper values that make the enhanced
SSNR greater than the reference SSNR properly.
[0174] Optionaly, in another embodiment, the processor 701 is specifically
configured to determine the enhanced SSNR by using the following formula:

SSNR'= f (X)* SSNR+ h(y) Formula 1.8

where SSNR indicates the reference SSNR, SSNR' indicates the
enhanced SSNR, and f(x) and h(y) indicate enhancement functions. For example, f(x)
and h(y) may be functions related to a long-term signal-to-noise ratio (Long-term
SNR, LSNR) of the audio signal, where the long-term signal-to-noise ratio of the
audio signal is an average SNR or a weighted SNR within a relatively long period of
time. For example, when the Isnr is greater than 20, f(Isnr) may be equal to 1.1, and
y(Isnr) may be equal to 2; when the Isnr is less than 20 and greater than 17, f(lsnr)
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may be equal to 1.07, and y(Isnr) may be equal to 1; and when the Isnr isless than 17,
f(Isnr) may be equal to 1, and y(Isnr) may be equal to 0. A person skilled in the art
may understand that, f(x) and h(y) may be in other proper forms that make the
enhanced SSNR greater than the reference SSNR properly.

[0175] The processor 701 is specifically configured to compare the enhanced
SSNR with the voice activity detection VAD decision threshold to determine,
according to a result of the comparison, whether the audio signal is an active signal.
Specificaly, if the enhanced SSNR is greater than the VAD decision threshold, it is
determined that the audio signal is an active signal, or if the enhanced SSNR is less
than the VAD decision threshold, it is determined that the audio signal is an inactive
signal.

[0176] Optionally, in another embodiment, a preset algorithm may also be used to
reduce a reference VAD decision threshold to obtain a reduced VAD decision
threshold, and the reduced VAD decision threshold is used to determine whether the
audio signal is an active signal. In this case, the processor 701 may be further
configured to use a preset algorithm to reduce the VAD decision threshold, so as to
obtain a reduced VAD decision threshold. In this case, the processor 701 is
specifically configured to compare the enhanced SSNR with the reduced VAD
decision threshold to determine whether the audio signal is an active signal.

[0177] FIG 8 is a structural block diagram of another apparatus according to an
embodiment of the present invention. The apparatus shown in FIG. 8 can perform all
steps shown in FIG. 3. As shown in FIG. 8, an apparatus 800 includes a processor 801
and a memory 802. The processor 801 may be a genera-purpose processor, a digital
signa processor (Digital Signal Processor, DSP), an application specific integrated
circuit (Application Specific Integrated Circuit, ASIC), a field progranmable gate
array (Field Programmable Gate Array, FPGA) or another programmable logic
component, a discrete gate or a transistor logic component, or a discrete hardware
component, which may implement or perform the methods, the steps, and the logical
block diagrams disclosed in the embodiments of the present invention. The
general-purpose processor may be a microprocessor or the processor may be any
conventional processor, or the like. The steps of the methods disclosed in the
embodiments of the present invention may be directly executed by a hardware
decoding processor, or executed by a combination of hardware and software modules

in a decoding processor. The software module may be located in a mature storage
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medium in the art, such as a random access memory (Random Access Memory,
RAM), a flash memory, a read-only memory (Read-Only Memory, ROM), a
programmable read-only memory, an electrically-erasable programmable memory, or
aregister. The storage medium is located in the memory 802. The processor 801 reads
an instruction from the memory 802, and completes the steps of the foregoing
methods in combination with the hardware.

[0178] The processor 801 is configured to determine an input audio signa as a
to-be-determined audio signal.

[0179] The processor 801 is configured to determine a weight of a sub-band
signal-to-noise ratio SNR of each sub-band in the audio signal, where a weight of a
sub-band SNR of a high-frequency end sub-band whose sub-band SNR is greater than
a first preset threshold is greater than a weight of a sub-band SNR of another
sub-band, and determine an enhanced segmental signal-to-noise ratio SSNR according
to the sub-band SNR of each sub-band and the weight of the sub-band SNR of each
sub-band in the audio signal, where the enhanced SSNR is greater than a reference
SSNR.

[0180] The processor 801 is configured to compare the enhanced SSNR with a
voice activity detection VAD decision threshold to determine whether the audio signal
isan activesignal.

[0181] The apparatus 800 shown in FIG 8 may determine a feature of an input
audio signal, determine an enhanced SSNR in a corresponding manner according to
the feature of the audio signal, and compare the enhanced SSNR with a VAD decision
threshold, so that a proportion of miss detection of an active signal can be reduced.
[0182] Further, the processor 801 is specifically configured to determine the audio
signal as ato-be-determined audio signal according to a sub-band signal-to-noise ratio
SNR of the audio signal.

[0183] Optionaly, in an embodiment, the processor 801 is specifically configured
to determine the audio signal as a to-be-determined audio signal in a case in which a
quantity of high-frequency end sub-bands that are in the audio signal and whose
sub-band signal-to-noise ratios SNRs are greater than the first preset threshold is
greater than afirst quantity.

[0184] Optionally, in another embodiment, the processor 801 is specifically
configured to determine the audio signal as a to-be-determined audio signal in a case

in which a quantity of high-frequency end sub-bands that are in the audio signal and
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whose sub-band SNRs are greater than the first preset threshold is greater than a
second quantity, and a quantity of low-frequency end sub-bands that are in the audio
signal and whose sub-band SNRs are less than a second preset threshold is greater
than athird quantity.

[0185] The first preset threshold and the second preset threshold may be obtained
by means of statistics collection according to a large quantity of voice samples.
Specifically, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band
SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are less than the second preset threshold.

[0186] The first quantity, the second quantity, and the third quantity are also
obtained by means of statistics collection. The first quantity is used as an example,
where in a large quantity of unvoiced voice sample frames including noise, statistics
about a sub-band quantity of high-frequency end sub-bands whose sub-band SNRs are
greater than the first preset threshold are collected, and the first quantity is determined
according to the quantity, so that a quantity of high-frequency end sub-bands that are
in most of these unvoiced voice sample frames and whose sub-band SNRs are greater
than the first preset threshold is greater than the first quantity. A method for acquiring
the second quantity is similar to a method for acquiring the first quantity. The second
guantity may be the same as the first quantity, or the second quantity may be different
from the first quantity. Similarly, for the third quantity, in the large quantity of
unvoiced voice sample frames including noise, statistics about a sub-band quantity of
low-frequency end sub-bands whose sub-band SNRs are less than the second preset
threshold are collected, and the third quantity is determined according to the quantity,
so that a quantity of low-frequency end sub-bands that are in most of these unvoiced
voice sample frames and whose sub-band SNRs are less than the second preset
threshold is greater than the third quantity.

[0187] FIG 9 is a structural block diagram of another apparatus according to an

embodiment of the present invention. An apparatus 900 shown in FIG. 9 can perform
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al steps shown in FIG 4. As shown in FIG 9, the apparatus 900 includes a first
determining unit 901, a second determining unit 902, a third determining unit 903,
and afourth determining unit 904.

[0188] The first determining unit 901 is configured to determine an input audio
signal as ato-be-determined audio signal.

[0189] The second determining unit 902 is configured to acquire a reference
SSNR of the audio signal.

[0190] Specifically, the reference SSNR may be an SSNR obtained through
calculation by using formula 1.1.

[019]] The third determining unit 903 is configured to use a preset algorithm to
reduce a reference VAD decision threshold, so as to obtain a reduced VAD decision
threshold.

[0192] Specificaly, the reference VAD decision threshold may be a default VAD
decision threshold, and the reference VAD decision threshold may be pre-stored, or
may be temporarily obtained through calculation, where the reference VAD decision
threshold may be calculated by using an existing well-known technology. When the
reference VAD decision threshold is reduced by using the preset agorithm, the preset
algorithm may be multiplying the reference VAD decision threshold by a coefficient
that is less than 1, or another algorithm may be used. This embodiment of the present
invention imposes no limitation on a used specific algorithm. The VAD decision
threshold may be properly reduced by using the preset agorithm, so that the enhanced
SSNR is greater than the reduced VAD decision threshold. Therefore, a proportion of
miss detection of an active signal can be reduced.

[0193] The fourth determining unit 904 is configured to compare the reference
SSNR with the reduced VAD decision threshold to determine whether the audio signa
isan activesignal.

[0194] Optionally, in an embodiment, the first determining unit 901 is specifically
configured to determine the audio signal as a to-be-determined audio signal according
to an SNR of the audio signal.

[0195] Optionaly, in an embodiment, in a case in which the first determining unit
901 determines the audio signa as a to-be-determined audio signa according to the
SNR of the audio signal, the first determining unit 901 is specifically configured to
determine the audio signal as a to-be-determined audio signal in a case in which a

quantity of high-frequency end sub-bands that are in the audio signal and whose
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sub-band SNRs are greater than afirst preset threshold is greater than afirst quantity.
[0196] Optionally, in an embodiment, in a case in which the first determining unit
901 determines the audio signal as a to-be-determined audio signal according to the
SNR of the audio signal, the first determining unit 901 is specifically configured to
determine the audio signal as a to-be-determined audio signal in a case in which a
quantity of high-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are greater than a first preset threshold is greater than a second
guantity, and a quantity of low-frequency end sub-bands that are in the audio signa
and whose sub-band SNRs are less than a second preset threshold is greater than a
third quantity.

[0197] Optionally, in an embodiment, in a case in which the first determining unit
901 determines the audio signal as a to-be-determined audio signa according to the
SNR of the audio signal, the first determining unit 901 is specifically configured to
determine the audio signal as a to-be-determined audio signal in a case in which a
guantity of sub-bands that are in the audio signal and whose values of sub-band SNRs
are greater than athird preset threshold is greater than a fourth quantity.

[0198] Optionally, in an embodiment, the first determining unit 901 is specifically
configured to determine the audio signal as a to-be-determined audio signal in a case
in which it is determined that the audio signa is an unvoiced signal. Specifically, a
person skilled in the art may understand that there may be multiple methods for
detecting whether the audio signal is an unvoiced signal. For example, whether the
audio signal is an unvoiced signal may be determined by detecting a time-domain
zero-crossing rate (Zero-Crossing Rate, ZCR) of the audio signal. Specificaly, in a
case in which the ZCR of the audio signal is greater than a ZCR threshold, it is
determined that the audio signa is an unvoiced signal, where the ZCR threshold is
determined according to alarge quantity of experiments.

[0199] The first preset threshold and the second preset threshold may be obtained
by means of statistics collection according to a large quantity of voice samples.
Specificaly, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRS, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band

SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
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and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are less than the second preset threshold.

[0200] The third preset threshold is also obtained by means of statistics collection.
Specificaly, the third preset threshold is determined according to sub-band SNRs of a
large quantity of noise signals, so that sub-band SNRs of most of sub-bands in these
noise signas are less than the third preset threshold.

[0201] The first quantity, the second quantity, the third quantity, and the fourth
guantity are also obtained by means of statistics collection. The first quantity is used
as an example, where in a large quantity of voice samples including noise, statistics
about a sub-band quantity of high-frequency end sub-bands whose sub-band SNRs are
greater than the first preset threshold are collected, and the first quantity is determined
according to the quantity, so that a quantity of high-frequency end sub-bands that are
in most of these voice samples and whose sub-band SNRs are greater than the first
preset threshold is greater than the first quantity. A method for determining the second
quantity is similar to a method for determining the first quantity. The second quantity
may be the same as the first quantity, or may be different from the first quantity.
Similarly, for the third quantity, in the large quantity of voice samples including noise,
statistics about a sub-band quantity of low-frequency end sub-bands whose sub-band
SNRs are greater than the second preset threshold are collected, and the third quantity
is determined according to the quantity, so that a quantity of low-frequency end
sub-bands that are in most of these voice samples and whose sub-band SNRs are
greater than the second preset threshold is greater than the third quantity. For the
fourth quantity, in the large quantity of voice samples including noise, statistics about
a quantity of sub-bands whose sub-band SNRs are greater than the third preset
threshold are collected, and the fourth quantity is determined according to the quantity,
so that a quantity of sub-bands that are in most of these voice samples and whose
sub-band SNRs are greater than the third preset threshold is greater than the fourth
quantity.

[0202] The apparatus 900 shown in FIG 9 may determine a feature of an input
audio signal, reduce a reference VAD decision threshold according to the feature of
the audio signal, and compare an SSNR with a reduced VAD decision threshold, so
that a proportion of miss detection of an active signal can be reduced.

[0203] FIG 10 is a structural block diagram of another apparatus according to an
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embodiment of the present invention. An apparatus 1000 shown in FIG 10 can
perform all steps shown in FIG. 4. As shown in FIG. 10, the apparatus 1000 includes a
processor 1001 and a memory 1002. The processor 1001 may be a general-purpose
processor, a digital signal processor (Digita Signal Processor, DSP), an application
specific integrated circuit (Application Specific Integrated Circuit, ASIC), a field
progranmable gate array (Field Programmable Gate Array, FPGA) or another
programmable logic component, a discrete gate or a transistor logic component, or a
discrete hardware component, which may implement or perform the methods, the
steps, and the logical block diagrams disclosed in the embodiments of the present
invention. The general-purpose processor may be a microprocessor or the processor
may be any conventional processor or the like. The steps of the methods disclosed in
the embodiments of the present invention may be directly executed by a hardware
decoding processor, or executed by a combination of hardware and software modules
in a decoding processor. The software module may be located in a mature storage
medium in the art, such as a random access memory (Random Access Memory,
RAM), a flash memory, a read-only memory (Read-Only Memory, ROM), a
programmable read-only memory, an electrically-erasable programmable memory, or
a register. The storage medium is located in the memory 1002. The processor 1001
reads an instruction from the memory 1002, and completes the steps of the foregoing
methods in combination with the hardware.

[0204] The processor 1001 is configured to determine an input audio signal as a
to-be-determined audio signal.

[0205] The processor 1001 is configured to acquire areference SSNR of the audio
signal.

[0206] Specificaly, the reference SSNR may be an SSNR obtained through
calculation by using formula 1.1.

[0207] The processor 1001 is configured to use a preset algorithm to reduce a
reference VAD decision threshold, so as to obtain areduced VAD decision threshold.
[0208] Specificaly, the reference VAD decision threshold may be a default VAD
decision threshold, and the reference VAD decision threshold may be pre-stored, or
may be temporarily obtained through calculation, where the reference VAD decision
threshold may be calculated by using an existing well-known technology. When the
reference VAD decision threshold is reduced by using the preset agorithm, the preset
algorithm may be multiplying the reference VAD decision threshold by a coefficient
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that is lessthan 1, or another algorithm may be used. This embodiment of the present
invention imposes no limitation on a used specific agorithm. The VAD decision
threshold may be properly reduced by using the preset algorithm, so that an enhanced
SSNR is greater than the reduced VAD decision threshold. Therefore, a proportion of
miss detection of an active signal can be reduced.

[0209] The processor 1001 is configured to compare the reference SSNR with the
reduced VAD decision threshold to determine whether the audio signa is an active
signal.

[0210] Optionaly, in an embodiment, the processor 1001 is specificaly
configured to determine the audio signal as a to-be-determined audio signal according
to an SNR of the audio signal.

[0211] Optionaly, in an embodiment, in a case in which the processor 1001
determines the audio signal as a to-be-determined audio signal according to the SNR
of the audio signal, the processor 1001 is specifically configured to determine the
audio signal as a to-be-determined audio signal in a case in which a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than afirst preset threshold is greater than afirst quantity.

[0212] Optionaly, in an embodiment, in a case in which the processor 1001
determines the audio signal as a to-be-determined audio signal according to the SNR
of the audio signal, the processor 1001 is specifically configured to determine the
audio signal as a to-be-determined audio signal in a case in which a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than a first preset threshold is greater than a second quantity, and a
guantity of low-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are less than a second preset threshold is greater than athird quantity.
[0213] Optionaly, in an embodiment, in a case in which the processor 1001
determines the audio signal as a to-be-determined audio signal according to the SNR
of the audio signal, the processor 1001 is specifically configured to determine the
audio signal as a to-be-determined audio signal in a case in which a quantity of
sub-bands that are in the audio signal and whose values of sub-band SNRs are greater
than athird preset threshold is greater than a fourth quantity.

[0214] Optionally, in an embodiment, the processor 1001 is specificaly
configured to determine the audio signal as a to-be-determined audio signal in a case

in which it is determined that the audio signal is an unvoiced signal. Specificaly, a
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person skilled in the art may understand that there may be multiple methods for
detecting whether the audio signal is an unvoiced signal. For example, whether the
audio signal is an unvoiced signal may be determined by detecting a time-domain
zero-crossing rate (Zero-Crossing Rate, ZCR) of the audio signal. Specificaly, in a
case in which the ZCR of the audio signal is greater than a ZCR threshold, it is
determined that the audio signa is an unvoiced signal, where the ZCR threshold is
determined according to alarge quantity of experiments.

[0215] The first preset threshold and the second preset threshold may be obtained
by means of statistics collection according to a large quantity of voice samples.
Specificaly, statistics about sub-band SNRs of high-frequency end sub-bands are
collected in a large quantity of unvoiced voice samples including background noise,
and the first preset threshold is determined according to the sub-band SNRS, so that
sub-band SNRs of most of the high-frequency end sub-bands in these unvoiced
samples are greater than the first preset threshold. Similarly, statistics about sub-band
SNRs of low-frequency end sub-bands are collected in these unvoiced voice samples,
and the second preset threshold is determined according to the sub-band SNRs, so that
sub-band SNRs of most of the low-frequency end sub-bands in these unvoiced voice
samples are |less than the second preset threshol d.

[0216] The third preset threshold is also obtained by means of statistics collection.
Specificaly, the third preset threshold is determined according to sub-band SNRs of a
large quantity of noise signals, so that sub-band SNRs of most of sub-bands in these
noise signals are less than the third preset threshold.

[0217] The first quantity, the second quantity, the third quantity, and the fourth
guantity are also obtained by means of statistics collection. The first quantity is used
as an example, where in a large quantity of voice samples including noise, statistics
about a sub-band quantity of high-frequency end sub-bands whose sub-band SNRs are
greater than the first preset threshold are collected, and the first quantity is determined
according to the quantity, so that a quantity of high-frequency end sub-bands that are
in most of these voice samples and whose sub-band SNRs are greater than the first
preset threshold is greater than the first quantity. A method for determining the second
quantity is similar to a method for determining the first quantity. The second quantity
may be the same as the first quantity, or may be different from the first quantity.
Similarly, for the third quantity, in the large quantity of voice samples including noise,

statistics about a sub-band quantity of low-frequency end sub-bands whose sub-band
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SNRs are greater than the second preset threshold are collected, and the third quantity
is determined according to the quantity, so that a quantity of low-frequency end
sub-bands that are in most of these voice samples and whose sub-band SNRs are
greater than the second preset threshold is greater than the third quantity. For the
fourth quantity, in the large quantity of voice samples including noise, statistics about
a quantity of sub-bands whose sub-band SNRs are greater than the third preset
threshold are collected, and the fourth quantity is determined according to the quantity,
so that a quantity of sub-bands that are in most of these voice samples and whose
sub-band SNRs are greater than the third preset threshold is greater than the fourth
guantity.

[0218] The apparatus 1000 shown in FIG 10 may determine a feature of an input
audio signal, reduce a reference VAD decision threshold according to the feature of
the audio signal, and compare an SSNR with a reduced VAD decision threshold, so
that a proportion of miss detection of an active signal can be reduced.

[0219] A person of ordinary skill in the art may be aware that, in combination
with the examples described in the embodiments disclosed in this specification, units
and algorithm steps may be implemented by electronic hardware or a combination of
computer software and electronic hardware. Whether the functions are performed by
hardware or software depends on particular applications and design constraint
conditions of the technical solutions. A person skilled in the art may use different
methods to implement the described functions for each particular application, but it
should not be considered that the implementation goes beyond the scope of the
present invention.

[0220] It may be clearly understood by a person skilled in the art that, for the
purpose of convenient and brief description, for a detailed working process of the
foregoing system, apparatus, and unit, reference may be made to a corresponding
process in the foregoing method embodiments, and details are not described herein
again.

[0221] In the several embodiments provided in the present application, it should
be understood that the disclosed system, apparatus, and method may be implemented
in other manners. For example, the described apparatus embodiment is merely
exemplary. For example, the unit division is merely logical function division and may
be other division in actual implementation. For example, a pluraity of units or

components may be combined or integrated into another system, or some features
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may be ignored or not performed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connections may be implemented by
using some interfaces. The indirect couplings or communication connections between
the apparatuses or units may be implemented in electronic, mechanical, or other
forms.

[0222] The units described as separate parts may or may not be physically
separate, and parts displayed as units may or may not be physical units, may be
located in one position, or may be distributed on a plurality of network units. Some or
all of the units may be selected according to actual needs to achieve the objectives of
the solutions of the embodiments.

[0223] In addition, functional units in the embodiments of the present invention
may be integrated into one processing unit, or each of the units may exist alone
physically, or two or more units are integrated into one unit.

[0224] When the functions are implemented in the form of a software functional
unit and sold or used as an independent product, the functions may be stored in a
computer-readable storage medium. Based on such an understanding, the technical
solutions of the present invention essentially, or the part contributing to the prior art,
or a part of the technical solutions may be implemented in a form of a software
product. The software product is stored in a storage medium and includes severa
instructions for instructing a computer device (which may be a personal computer, a
server, or a network device) or a processor (processor) to perform all or a part of the
steps of the methods described in the embodiments of the present invention. The
foregoing storage medium includes: any medium that can store program code, such as
a USB flash drive, a removable hard disk, a read-only memory (ROM, Read-Only
Memory), a random access memory (RAM, Random Access Memory), a magnetic
disk, or an optical disc.

[0225] The foregoing descriptions are merely specific embodiments of the present
invention, but are not intended to limit the protection scope of the present invention.
Any variation or replacement readily figured out by a person skilled in the art within
the technical scope disclosed in the present invention shall fall within the protection
scope of the present invention. Therefore, the protection scope of the present
invention shall be subject to the protection scope of the claims.
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CLAIMS

What is claimed is:

1. Amethod for detecting an audio signal, wherein the method comprises:

determining an input audio signal as a to-be-determined audio signal;

determining an enhanced segmental signal-to-noise ratio SSNR of the audio
signal, wherein the enhanced SSNR is greater than a reference SSNR; and

comparing the enhanced SSNR with a voice activity detection VAD decision
threshold to determine whether the audio signal is an active signal.

2. The method according to claim 1, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal according to a
sub-band signal-to-noise ratio SNR of the audio signal.

3. The method according to claim 2, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than a first preset threshold is greater than a first quantity.

4. The method according to claim 2, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than a first preset threshold is greater than a second quantity, and a
quantity of low-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are less than a second preset threshold is greater than a third quantity.

5. The method according to claim 2, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if a quantity of
sub-bands that are in the audio signal and whose values of sub-band SNRs are greater
than a third preset threshold is greater than a fourth quantity.

6. The method according to claim 1, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if it is
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determined that the audio signal is an unvoiced signal.

7. The method according to claim 3 or 4, wherein the determining an enhanced
segmental signal-to-noise ratio SSNR of the audio signal comprises:

determining a weight of a sub-band SNR of each sub-band in the audio signal,
wherein a weight of a sub-band SNR of a high-frequency end sub-band whose
sub-band SNR is greater than the first preset threshold is greater than a weight of a
sub-band SNR of another sub-band; and

determining the enhanced SSNR according to the sub-band SNR of each
sub-band and the weight of the sub-band SNR of each sub-band in the audio signal.

8. The method according to any one of claims 1 to 6, wherein the determining an
enhanced segmental signal-to-noise ratio SSNR of the audio signal comprises:

determining a reference SSNR of the audio signal; and

determining the enhanced SSNR according to the reference SSNR of the audio
signal.

9. The method according to claim 8, wherein the determining the enhanced
SSNR according to the reference SSNR of the audio signal comprises:

determining the enhanced SSNR by using the following formula:

SSNR'=X*SSNR+Y prein

SSNR indicates the reference SSNR, SSNR' indicates the enhanced SSNR,
and x and y indicate enhancement parameters.

10. The method according to claim 8, wherein the determining the enhanced
SSNR according to the reference SSNR of the audio signal comprises:

determining the enhanced SSNR by using the following formula:

SSNR'= f (x)*SSNR + h(y) wherein

SSNR indicates the reference SSNR, SSNR' indicates the enhanced SSNR,
and f(x) and h(y) indicate enhancement functions.

11. The method according to any one of claims 1 to 10, wherein before the
comparing the enhanced SSNR with a voice activity detection VAD decision
threshold, the method further comprises:

using a preset algorithm to reduce the VAD decision threshold, so as to obtain a
reduced VAD decision threshold; and

the comparing the enhanced SSNR with a voice activity detection VAD decision

threshold to determine whether the audio signal is an active signal specifically
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comprises:

comparing the enhanced SSNR with the reduced VAD decision threshold to
determine whether the audio signal is an active signal.

12. A method for detecting an audio signal, wherein the method comprises:

determining an input audio signal as a to-be-determined audio signal;

determining a weight of a sub-band signal-to-noise ratio SNR of each sub-band
in the audio signal, wherein a weight of a sub-band SNR of a high-frequency end
sub-band whose sub-band SNR is greater than a first preset threshold is greater than a
weight of a sub-band SNR of another sub-band,;

determining an enhanced segmental signal-to-noise ratio SSNR according to the
sub-band SNR of each sub-band and the weight of the sub-band SNR of each
sub-band in the audio signal, wherein the enhanced SSNR is greater than a reference
SSNR; and

comparing the enhanced SSNR with a voice activity detection VAD decision
threshold to determine whether the audio signal is an active signal.

13. The method according to claim 12, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal according to a
sub-band SNR of the audio signal.

14. The method according to claim 13, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than the first preset threshold is greater than a first quantity.

15. The method according to claim 13, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than the first preset threshold is greater than a second quantity, and a
quantity of low-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are less than a second preset threshold is greater than a third quantity.

16. A method for detecting an audio signal, wherein the method comprises:

determining an input audio signal as a to-be-determined audio signal;

acquiring a reference segmental signal-to-noise ratio SSNR of the audio signal;
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using a preset algorithm to reduce a reference voice activity detection VAD
decision threshold, so as to obtain a reduced VVAD decision threshold; and

comparing the reference SSNR with the reduced VAD decision threshold to
determine whether the audio signal is an active signal.

17. The method according to claim 16, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal according to a
sub-band signal-to-noise ratio SNR of the audio signal.

18. The method according to claim 17, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than a first preset threshold is greater than a first quantity.

19. The method according to claim 17, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if a quantity of
high-frequency end sub-bands that are in the audio signal and whose sub-band SNRs
are greater than a first preset threshold is greater than a second quantity, and a
quantity of low-frequency end sub-bands that are in the audio signal and whose
sub-band SNRs are less than a second preset threshold is greater than a third quantity.

20. The method according to claim 17, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if a quantity of
sub-bands that are in the audio signal and whose values of sub-band SNRs are greater
than a third preset threshold is greater than a fourth quantity.

21. The method according to claim 16, wherein the determining an input audio
signal as a to-be-determined audio signal comprises:

determining the audio signal as a to-be-determined audio signal if it is
determined that the audio signal is an unvoiced signal.

22. An apparatus, wherein the apparatus comprises:

a first determining unit, configured to determine an input audio signal as a
to-be-determined audio signal;

a second determining unit, configured to determine an enhanced segmental

signal-to-noise ratio SSNR of the audio signal, wherein the enhanced SSNR is greater
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than a reference SSNR; and

a third determining unit, configured to compare the enhanced SSNR with a voice
activity detection VAD decision threshold to determine whether the audio signal is an
active signal.

23. The apparatus according to claim 22, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal according to a sub-band signal-to-noise ratio SNR of the audio signal.

24. The apparatus according to claim 23, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal if a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band signal-to-noise ratios SNRs are greater than a first preset threshold is
greater than a first quantity.

25. The apparatus according to claim 23, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal if a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than a first preset threshold is greater than a second
quantity, and a quantity of low-frequency end sub-bands that are in the audio signal
and whose sub-band SNRs are less than a second preset threshold is greater than a
third quantity.

26. The apparatus according to claim 23, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal if a quantity of sub-bands that are in the audio signal and whose values of
sub-band SNRs are greater than a third preset threshold is greater than a fourth
quantity.

27. The apparatus according to claim 22, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal if it is determined that the audio signal is an unvoiced signal.

28. The apparatus according to claim 24 or 25, wherein the second determining
unit is specifically configured to determine a weight of a sub-band SNR of each
sub-band in the audio signal, wherein a weight of a sub-band SNR of a
high-frequency end sub-band whose sub-band SNR is greater than the first preset
threshold is greater than a weight of a sub-band SNR of another sub-band; and
determine the enhanced SSNR according to the sub-band SNR of each sub-band and
the weight of the sub-band SNR of each sub-band in the audio signal.
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29. The apparatus according to any one of claims 22 to 27, wherein the second
determining unit is specifically configured to determine a reference SSNR of the
audio signal; and determine the enhanced SSNR according to the reference SSNR of
the audio signal.

30. The apparatus according to claim 29, wherein the second determining unit is
specifically configured to determine the enhanced SSNR by using the following
formula:

SSNR'=X*SSNR+Y prein

SSNR indicates the reference SSNR, SSNR' indicates the enhanced SSNR,
and x and y indicate enhancement parameters.

31. The apparatus according to claim 29, wherein the second determining unit is
specifically configured to determine the enhanced SSNR by using the following
formula:

SSNR'= f (x)* SSNR + h(y) wherein

SSNR indicates the reference SSNR, SSNR' indicates the enhanced SSNR,
and f(x) and h(y) indicate enhancement functions.

32. The apparatus according to any one of claims 22 to 31, wherein the apparatus
further comprises a fourth determining unit, wherein:

the fourth determining unit is configured to use a preset algorithm to reduce the
VVAD decision threshold, so as to obtain a reduced VAD decision threshold; and

the third determining unit is specifically configured to compare the enhanced
SSNR with the reduced VAD decision threshold to determine whether the audio signal
IS an active signal.

33. An apparatus, wherein the apparatus comprises:

a first determining unit, configured to determine an input audio signal as a
to-be-determined audio signal;

a second determining unit, configured to determine a weight of a sub-band
signal-to-noise ratio SNR of each sub-band in the audio signal, wherein a weight of a
sub-band SNR of a high-frequency end sub-band whose sub-band SNR is greater than
a first preset threshold is greater than a weight of a sub-band SNR of another
sub-band, and determine an enhanced segmental signal-to-noise ratio SSNR according
to the sub-band SNR of each sub-band and the weight of the sub-band SNR of each

sub-band in the audio signal, wherein the enhanced SSNR is greater than a reference
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SSNR; and

a third determining unit, configured to compare the enhanced SSNR with a voice
activity detection VAD decision threshold to determine whether the audio signal is an
active signal.

34. The apparatus according to claim 33, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal according to a sub-band signal-to-noise ratio SNR of the audio signal.

35. The apparatus according to claim 34, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal if a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band signal-to-noise ratios SNRs are greater than the first preset threshold
is greater than a first quantity.

36. The apparatus according to claim 34, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal if a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than the first preset threshold is greater than a
second quantity, and a quantity of low-frequency end sub-bands that are in the audio
signal and whose sub-band SNRs are less than a second preset threshold is greater
than a third quantity.

37. An apparatus, wherein the apparatus comprises:

a first determining unit, configured to determine an input audio signal as a
to-be-determined audio signal,

a second determining unit, configured to acquire a reference segmental
signal-to-noise ratio SSNR of the audio signal;

a third determining unit, configured to use a preset algorithm to reduce a
reference voice activity detection VAD decision threshold, so as to obtain a reduced
VVAD decision threshold; and

a fourth determining unit, configured to compare the reference SSNR with the
reduced VAD decision threshold to determine whether the audio signal is an active
signal.

38. The apparatus according to claim 37, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal according to a sub-band signal-to-noise ratio SNR of the audio signal.

39. The apparatus according to claim 38, wherein the first determining unit is
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specifically configured to determine the audio signal as a to-be-determined audio
signal if a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than a first preset threshold is greater than a first
quantity.

40. The apparatus according to claim 38, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal if a quantity of high-frequency end sub-bands that are in the audio signal and
whose sub-band SNRs are greater than a first preset threshold is greater than a second
quantity, and a quantity of low-frequency end sub-bands that are in the audio signal
and whose sub-band SNRs are less than a second preset threshold is greater than a
third quantity.

41. The apparatus according to claim 38, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio
signal if a quantity of sub-bands that are in the audio signal and whose values of
sub-band SNRs are greater than a third preset threshold is greater than a fourth
quantity.

42. The apparatus according to claim 37, wherein the first determining unit is
specifically configured to determine the audio signal as a to-be-determined audio

signal if it is determined that the audio signal is an unvoiced signal.
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