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Description

[0001] This application claims priority to Chinese Pat-
ent, titted as "METHOD AND APPARATUS FOR
SWITCHING SPEECH OR AUDIO SIGNALS", Applica-
tion No. 201010163406.3, filed on Apr. 28, 2010, which
is hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The presentinvention relates to communication
technologies, and in particular, to a method and an ap-
paratus for switching speech or audio signals.

BACKGROUND OF THE INVENTION

[0003] Currently, during the process of transmitting
speech or audio signals on a network, because the net-
work conditions may vary, the network may intercept the
bit stream of the speech or audio signals transmitted from
an encoder to the network with different bit rates, so that
the decoder may decode the speech or audio signals
with different bandwidths from the intercepted bit stream.
[0004] In the prior art, because the speech or audio
signals transmitted on the network have different band-
widths, the bidirectional switching from/to a narrow fre-
quency band speech or audio signal to/from a wide fre-
quency band speech or audio signal may occur during
the process of transmitting speech or audio signals. In
embodiments of the present invention, the narrow fre-
quency band signal is switched to a wide frequency band
signal with only a low frequency band component through
up-sampling and low-pass filtering; the wide frequency
band speech or audio signal includes both a low frequen-
cy band signal component and a high frequency band
signal component.

[0005] Duringtheimplementation of the presentinven-
tion, the inventor discovers at least the following prob-
lems in the prior art: Because high frequency band signal
information is available in wide frequency band speech
or audio signals but is absent in narrow frequency band
speech or audio signals, when speech or audio signals
with different bandwidths are switched, a energy jump
may occur in the speech or audio signals resulting in
uncomfortable feeling in listening, and thus reducing the
quality of audio signals received by a user.

SUMMARY OF THE INVENTION

[0006] Embodiments of the present invention provide
amethod and an apparatus for switching speech or audio
signals to smoothly switch speech or audio signals be-
tween differentbandwidths, thereby improving the quality
of audio signals received by a user.

[0007] A method for switching speech or audio signals
includes:

when a switching of a speech or audio signal occurs,
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weighting a first high frequency band signal of a cur-
rent frame of speech or audio signal and a second
high frequency band signal of the previous M frame
of speech or audio signals to obtain a processed first
high frequency band signal, wherein, M is greater
than or equal to 1; and

synthesizing the processed first high frequency band
signal and a first low frequency band signal of the
current frame of speech or audio signal into a wide
frequency band signal.

[0008] An apparatus for switching speech or audio sig-
nals includes:

a processing module, configured to: when a switch-
ing of a speech or audio occurs, weight a first high
frequency band signal of a current frame of speech
or audio signal and a second high frequency band
signal of the previous M frame of speech or audio
signals to obtain a processed first high frequency
band signal, wherein, M is greater than or equal to
1; and

a first synthesizing module, configured to: synthe-
size the processed first high frequency band signal
and a first low frequency band signal of the current
frame of speech or audio signal into a wide frequency
band signal.

[0009] By using the method and apparatus for switch-
ing speech or audio signals in embodiments of the
present invention, the first high frequency band signal of
the current frame of speech or audio signal is processed
according to the second high frequency band signal of
the previous M frame of speech or audio signals, so that
the second high frequency band signal of the previous
M frame of speech or audio signals can be smoothly
switched to the processed first high frequency band sig-
nal; the processed first high frequency band signal and
the first low frequency band signal are synthesized into
a wide frequency band signal. In this way, during the
process of switching between speech or audio signals
with different bandwidths, these speech or audio signals
can be smoothly switched, thus reducing the ill impact of
the energy jump on the subjective audio quality of the
speech or audio signals and improving the quality of
speech or audio signals received by the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] To make the technical solution of the present
invention clearer, the accompanying drawings for illus-
trating the embodiments of the present invention are out-
lined below. Apparently, the accompanying drawings are
exemplary only, and those skilled in the art can derive
other drawings from such accompanying drawings with-
out creative efforts.

FIG. 1isaflowchart of afirstembodiment of a method
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for switching speech or audio signals;

FIG. 2 is a flowchart of a second embodiment of the
method for switching speech or audio signals;

FIG.3 is a flowchart of an embodiment of step 201
shown in FIG. 2;

FIG.4 is a flowchart of an embodiment of step 302
shown in FIG. 3;

FIG.5 is a second flowchart of another embodiment
of step 302 shown in FIG. 3;

FIG.6 is a flowchart of an embodiment of step 202
shown in FIG. 2;

FIG.7 is a second flowchart of another embodiment
of step 201 shown in FIG. 2;

FIG.8 is a third flowchart of another embodiment of
step 201 shown in FIG. 2;

FIG. 9 shows a structure of a first embodiment of an
apparatus for switching speech or audio signals;

FIG. 10 shows a structure of a second embodiment
of the apparatus for switching speech or audio sig-
nals;

FIG. 11 is a first schematic diagram illustrating a
structure of a processing module in the second em-
bodiment of the apparatus for switching speech or
audio signals;

FIG. 12isaschematic diagramillustrating a structure
of a first module in the second embodiment of the
apparatus for switching speech or audio signals;

FIG. 13a is a second schematic diagram illustrating
a structure of the processing module in the second
embodiment of the apparatus for switching speech
or audio signals; and

FIG. 13b is a third schematic diagram illustrating a
structure of the processing module in the second em-
bodiment of the apparatus for switching speech or
audio signals.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0011] To facilitate the understanding of the object,
technical solution, and merit of the present invention, the
following describes the present invention in detail with
reference to embodiments and accompanying drawings.
Apparently, the embodiments are exemplary only and
the presentinvention is not limited to such embodiments.
Persons having ordinary skill in the related art can derive
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other embodiments from the embodiments given herein
without making remarkable creative effort, and all such
embodiments are covered in the scope of the present
invention.

[0012] FIG. 1 is a flowchart of the first embodiment of
amethod for switching speech or audio signals. As shown
in FIG. 1, by using the method for switching speech or
audio signals, when a switching of a speech or audio
occurs, each frame after a switching frame is processed
according to the following steps:

Step 101: When a switching of a speech or audio
occurs, weight the first high frequency band signal
of the current frame of speech or audio signal and
the second high frequency band signal of the previ-
ous M frame of speech or audio signals to obtain a
processed first high frequency band signal, where
M is greater than or equal to 1.

Step 102: Synthesize the processed first high fre-
quency band signal and the first low frequency band
signal of the current frame of speech or audio signal
into a wide frequency band signal.

[0013] In this embodiment, the previous M frame of
speech or audio signals refer to M frame of speech or
audio signals before the current frame. The L frame of
speech or audio signals before the switching refer to L
frame of speech or audio signals before the switching
frame When a switching of a speech or audio occurs. If
the current speech frame is a wide frequency band signal
but the previous speech frame is a narrow frequency
band signal or if the current speech frame is a narrow
frequency band signal but the previous speech frame is
awide frequency band signal, the speech or audio signal
is switched and the current speech frame is the switching
frame.

[0014] By using the method for switching speech or
audio signals in this embodiment, the first high frequency
band signal of the current frame of speech or audio signal
is processed according to the second high frequency
band signal of the previous M frame of speech or audio
signals, so that the second high frequency band signal
of the previous M frame of speech or audio signals can
be smoothly switched to the processed first high frequen-
cy band signal. In this way, during the process of switch-
ing between speech or audio signals with different band-
widths, the high frequency band signal of these speech
or audio signals can be smoothly switched. Finally, the
processed first high frequency band signal and the first
low frequency band signal are synthesized into a wide
frequency band signal; the wide frequency band signal
is transmitted to a user terminal, so that the user enjoys
a high quality speech or audio signal. By using the meth-
od for switching speech or audio signals in this embodi-
ment, speech or audio signals with different bandwidths
can be switched smoothly, thus reducing the impact of
the sudden energy change on the subjective audio quality
of the speech or audio signals and improving the quality
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of speech or audio signals received by the user.

[0015] FIG. 2is aflowchart of the second embodiment
of the method for switching speech or audio signals. As
shown in FIG. 2, the method includes the following steps:

Step 200: When a switching of the speech or audio
signal does not occur, synthesize the first high fre-
quency band signal of the current frame of speech
or audio signal and the first low frequency band sig-
nal into a wide frequency band signal.

[0016] Specifically, the first frequency band speech or
audio signalin this embodiment may be a wide frequency
band speech or audio signal or a narrow frequency band
speech or audio signal. When the first frequency band
speech or audio signal is not switched during the trans-
mission of the speech or audio signal, the operation may
be executed according to the following two cases: 1. If
the first frequency band speech or audio signal is a wide
frequency band speech or audio signal, the low frequen-
cy band signal and high frequency band signal of the
wide frequency band speech or audio signals are syn-
thesized into a wide frequency band signal. 2. If the first
frequency band speech or audio signal is a narrow fre-
quency band speech or audio signal, the low frequency
band signal and the high frequency band signal of the
narrow frequency band speech or audio signal are syn-
thesized into a wide frequency band signal. In this case,
although the signal is a wide frequency band signal, the
high frequency band is null.

[0017] Step 201: When the speech or audio signal is
switched, weight the first high frequency band signal of
the current frame of speech or audio signal and the sec-
ond high frequency band signal of the previous M frame
of speech or audio signals to obtain a processed first high
frequency band signal. M is greater than or equal to 1.
[0018] Specifically, when the switching between
speech or audio signals with different bandwidths occurs,
the first high frequency band signal of the current frame
of speech or audio signal is processed according to the
second high frequency band signal of the previous M
frame of speech or audio signals, so that the second high
frequency band signal of the previous M frame of speech
or audio signals can be smoothly switched to the proc-
essed first high frequency band signal. For example,
when the wide frequency band speech or audio signal is
switched to the narrow frequency band speech or audio
signal, because the high frequency band signal informa-
tion corresponding to the narrow frequency band speech
or audio signal is null, the component of the high frequen-
cy band signal corresponding to the narrow frequency
band speech or audio signal needs to be restored to en-
able the wide frequency band speech or audio signal to
be smoothly switched to the narrow frequency band
speech or audio signal. However, when the narrow fre-
quency band speech or audio signal is switched to the
wide frequency band speech or audio signal, because
the high frequency band signal of the wide frequency
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band speech or audio signal is not null, the energy of the
high frequency band signals of consecutive multiple-
frame wide frequency band speech or audio signals after
the switching must be weakened to enable the narrow
frequency band speech or audio signal to be smoothly
switched to the wide frequency band speech or audio
signal, so that the high frequency band signal of the wide
frequency band speech or audio signal is gradually
switched to a real high frequency band signal. By
processing the current frame of speech or audio signal
in step 201, high frequency band signals in speech or
audio signals with different bandwidths can be smoothly
switched, which avoids uncomfortable listening of the us-
er due to the sudden energy change in the process of
switching between the wide frequency band speech or
audio signal and the narrow frequency band speech or
audio signal, enabling the user to receive high quality
audio signals. To simplify the process of obtaining the
processed first high frequency band signal, the first high
frequency band signal and the second high frequency
band signal of the previous M frame of speech or audio
signals may be directly weighted. The weighted result is
the processed first high frequency band signal.

[0019] Step 202: Synthesize the processed first high
frequency band signal and the first low frequency band
signal of the current frame of speech or audio signal into
a wide frequency band signal.

[0020] Specifically, after the current frame of speech
or audio signal is processed in step 201, the second high
frequency band signal of the previous M frame of speech
or audio signals can be smoothly switched to the proc-
essed first high frequency band signal of the current
frame; then, in step 202, the processed first high frequen-
cy band signal and the first low frequency band signal of
the current frame of speech or audio signal are synthe-
sized into a wide frequency band signal, so that the
speech or audio signals received by the user are always
wide frequency band speech or audio signals. In this way,
speech or audio signals with different bandwidths are
smoothly switched, which helps improve the quality of
audio signals received by the user.

[0021] By using the method for switching speech or
audio signals in this embodiment, the first high frequency
band signal of the current frame of speech or audio signal
is processed according to the second high frequency
band signal of the previous M frame of speech or audio
signals, so that the second high frequency band signal
of the previous M frame of speech or audio signals can
be smoothly switched to the processed first high frequen-
cy band signal. In this way, during the process of switch-
ing between speech or audio signals with different band-
widths, the high frequency band signal of these speech
or audio signals can be smoothly switched. Finally, the
processed first high frequency band signal and the first
low frequency band signal are synthesized into a wide
frequency band signal; the wide frequency band signal
is transmitted to a user terminal, so that the user enjoys
a high quality speech or audio signal. By using the meth-
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od for switching speech or audio signals in this embodi-
ment, speech or audio signals with different bandwidths
can be switched smoothly, thus reducing the impact of
the sudden energy change on the subjective audio quality
of the speech or audio signals and improving the quality
of audio signals received by the user. In addition, when
speech or audio signals with different bandwidths are not
switched, the first high frequency band signal and the
first low frequency band signal of the current frame of
speech or audio signal are synthesized into a wide fre-
quency band signal, so that the user can obtain high qual-
ity audio signal.

[0022] According to the preceding technical solution,
optionally, as shown in FIG. 3, when a switching from
wide frequency band speech or audio signal to a narrow
frequency band speech or audio signal occurs, step 201
includes the following steps:

Step 301: Predict fine structure information and en-
velope information corresponding to the first high fre-
quency band signal.

[0023] Specifically, the speech or audio signal may be
divided into fine structure information and envelope in-
formation, so that the speech or audio signal can be re-
stored according to the fine structure information and en-
velope information. In the process of switching from a
wide frequency band speech or audio signal to a narrow
frequency band speech or audio signal, because only a
low frequency band signal is available in the narrow fre-
quency band speech or audio signal and the high fre-
quency band signal is null, to enable the wide frequency
band speech or audio signal to be smoothly switched to
the narrow frequency band speech or audio signal, the
high frequency band signal needed by the current narrow
frequency band speech or audio signal needs to be re-
stored so as to implement smooth switching between
speech or audio signals. In step 301, the predicted fine
structure information and envelope information corre-
sponding to the first high frequency band signal of the
narrow frequency band speech or audio signal are pre-
dicted.

[0024] To predictthe fine structure information and en-
velope information corresponding to the current frame of
speech or audio signal more accurately, the first low fre-
quency band signal of the current frame of speech or
audio signal may be classified in step 301, and then the
predicted fine structure information and envelope infor-
mation corresponding to the first high frequency band
signal are predicted according to the signal type of the
first low frequency band signal. For example, the narrow
frequency band speech or audio signal of the current
frame may be a harmonic signal, or a non-harmonic sig-
nal or a transient signal. In this case, the fine structure
information and envelope information corresponding to
the type of the narrow frequency band speech or audio
signal can be obtained, so that the fine structure infor-
mation and envelope information corresponding to the
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high frequency band signal can be predicted more accu-
rately. The method for switching speech or audio signals
in this embodiment does not limit the signal type of the
narrow frequency band speech or audio signal.

[0025] Step 302: Weight the predicted envelope infor-
mation and the previous M frame envelope information
corresponding to the second high frequency band signal
of the previous M frame of speech or audio signals to
obtain first envelope information corresponding to the
first high frequency band signal.

[0026] Specifically, after the predicted fine structure in-
formation and envelope information corresponding to the
first high frequency band signal of the current frame are
predicted in step 301, the first envelope information cor-
responding to the first high frequency band signal may
be generated according to the predicted envelope infor-
mation and the previous M frame envelope information
corresponding to the second high frequency band signal
of the previous M frame of speech or audio signals.
[0027] Specifically, the process of generating the first
envelope information corresponding to the first high fre-
quency band signal in step 302 may be implemented by
using the following two modes:

1. As shown in FIG. 4, an embodiment of obtaining
the first envelope information through step 302 may
include the following steps:

Step 401: Calculate a correlation coefficient be-
tween the first low frequency band signal and
the low frequency band signal of the previous N
frame of speech or audio signals according to
the first low frequency band signal and the low
frequency band signal of the previous N frame
of speech or audio signals, where N is greater
than or equal to 1.

[0028] Specifically, the first low frequency band signal
of the current frame of speech or audio signal is com-
pared with the low frequency band signal of the previous
N frame of speech or audio signals to obtain a correlation
coefficient between the first low frequency band signal
of the current frame of speech or audio signal and the
low frequency band signal of the previous N frame of
speech or audio signals. For example, the correlation
between the first low frequency band signal of the current
frame of speech or audio signal and the low frequency
band signal of the previous N frame of speech or audio
signals may be determined by judging the difference be-
tween a frequency band of the first low frequency band
signal of the current frame of speech or audio signal and
the same frequency band of the low frequency band sig-
nal of the previous N frame of speech or audio signals in
terms of the energy size or the information type, so that
the desired correlation coefficient can be calculated. The
previous N frame of speech or audio signals may be nar-
row frequency band speech or audio signals, wide fre-
quency band speech or audio signals, or hybrid signals
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of narrow frequency band speech or audio signals and
wide frequency band speech or audio signals.

[0029] Step 402: Judge whether the correlation coef-
ficient is within a given first threshold range.

[0030] Specifically, after the correlation coefficient is
calculated in step 401, whether the correlation coefficient
is within the given threshold range is judged. The purpose
of calculating the correlation coefficient is to judge wheth-
er the current frame of speech or audio signal is gradually
switched from the previous N frame of speech or audio
signals or suddenly switched from the previous N frame
of speech or audio signals. That is, the purpose is to
judge whether their characteristics are the same and then
determine the weight of the high frequency band signal
of the previous frame in the process of predicting the high
frequency band signal of the current speech or audio
signal. For example, if the first low frequency band signal
of the current frame of speech or audio signal has the
same energy as the low frequency band signal of the
previous frame of speech or audio signal and their signal
types are the same, it indicates that the previous frame
of speech or audio signal is highly correlated with the
current frame of speech or audio signal. Therefore, to
accurately restore the first envelope information corre-
sponding to the current frame of speech or audio signal,
the high frequency band envelope information or transi-
tional envelope information corresponding to the previ-
ous frame of speech or audio signal occupies a larger
weight; otherwise, if there is a huge difference between
the first low frequency band signal of the current frame
of speech or audio signal and the low frequency band
signal of the previous frame of speech or audio signal in
terms of energy and their signal types are different, it
indicates that the previous speech oraudio signal is lowly
correlated with the current frame of speech or audio sig-
nal. Therefore, to accurately restore the first envelope
information corresponding to the current frame of speech
or audio signal, the high frequency band envelope infor-
mation or transitional envelope information correspond-
ing to the previous frame of speech or audio signal oc-
cupies a smaller weight.

[0031] Step 403: If the correlation coefficient is not
within the given first threshold range, weight according
to a set first weight 1 and a set first weight 2 to calculate
the first envelope information. The first weight 1 refers to
the weight value of the previous frame envelope infor-
mation corresponding to the high frequency band signal
of the previous frame of speech or audio signal, and the
first weight 2 refers to the weight value of the envelope
information.

[0032] Specifically, if the correlation coefficient is de-
termined to be not within the given first threshold range
in step 402, it indicates that the current frame of speech
or audio signal is slightly correlated with the previous N
frame of speech or audio signals. Therefore, the previous
M frame envelope information or transitional envelope
information corresponding to the first frequency band
speech or audio signal of the previous M frames or the

10

15

20

25

30

35

40

45

50

55

high frequency band envelope information correspond-
ing to the previous frame of speech or audio signal has
a slight impact on the first envelope information. When
the first envelope information corresponding to the cur-
rent frame of speech or audio signal is restored, the pre-
vious M frame envelope information or transitional enve-
lope information corresponding to the first frequency
band speech or audio signal of the previous M frames or
the high frequency band envelope information corre-
sponding to the previous frame of speech or audio signal
occupies a smaller weight. Therefore, the first envelope
information of the current frame may be calculated ac-
cording to the set first weight 1 and the first weight 2. The
first weight 1 refers to the weight value of the envelope
information corresponding to the high frequency band
signal of the previous frame of speech or audio signal.
The previous frame of speech or audio signal may be a
wide frequency band speech or audio signal or a proc-
essed narrow frequency band speech or audio signal. In
the case of first switching, the previous frame of speech
or audio signal is the wide frequency band speech or
audio signal, while the first weight 2 refers to the weight
value of the predicted envelope information. The product
of the predicted envelope information and the first weight
2 is added to the product of the previous frame envelope
information and the first weight 1, and the weighted sum
is the first envelope information of the current frame. In
addition, subsequently transmitted speech or audio sig-
nals are processed according to this method and weight.
The first envelope information corresponding to the
speech or audio signal is restored until a speech or audio
signal is switched again.

[0033] Step 404: If the correlation coefficient is within
the given first threshold range, weight according to a set
second weight 1 and a set second weight 2 to calculate
the transitional envelope information. The second weight
1 refers to the weight value of the envelope information
before the switching, and the second weight 2 refers to
the weight value of the previous M frame envelope infor-
mation, where M is greater than or equal to 1.

[0034] Specifically, if the correlation coefficient is de-
termined to be within the given threshold range in step
402, the currentframe of speech or audio signal has char-
acteristics similar to those of the previous consecutive N
frame of speech or audio signals, and the first envelope
information corresponding to the current frame of speech
or audio signal is greatly affected by the envelope infor-
mation of the previous consecutive N frame of speech or
audio signals. In view of the authenticity of the previous
M frame envelopes, the transitional envelope information
corresponding to the current frame of speech or audio
signal needs to be calculated according to the previous
M frame envelope information and the envelope informa-
tion before the switching. When the first envelope infor-
mation of the current frame of speech or audio signal is
restored, the previous M frame envelope information and
the previous L frame envelope information before the
switching should occupy a larger weight. Then, the first
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envelope information is calculated according to the tran-
sitional envelope information. The second weight 1 refers
to the weight value of the envelope information before
the switching, and the second weight 2 refers to the
weight value of the previous M frame envelope informa-
tion. In this case, the product of the envelope information
before the switching and the second weight 1 is added
to the product of the previous M frame envelope infor-
mation and the second weight 2, and the weighted value
is the transitional envelope information.

[0035] Step405: Decrease the second weight 1 as per
the first weight step, and increase the second weight 2
as per the first weight step.

[0036] Specifically, as the speech or audio signals are
transmitted, the impact of the wide frequency band
speech or audio signals before the switching on the sub-
sequent narrow frequency band speech or audio signals
is gradually decreased. To calculate the first envelope
information more accurately, adaptive adjustment needs
to be performed on the second weight 1 and the second
weight 2. Because the impact of the L frame wide fre-
quency band speech or audio signals before the switch-
ing on the subsequent speech or audio signals is de-
creased gradually, the value of the second weight 1 turns
smaller gradually, while the value of the second weight
2 turns larger gradually, thus weakening the impact of
the envelope information before the switching on the first
envelope information. In step 405, the second weight 1
and the second weight 2 may be modified according to
the following formulas: New second weight 1 = Old sec-
ond weight 1 - First weight step; New second weight 2 =
Old second weight 2 + First weight step, where the first
weight step is a set value.

[0037] Step 406: Judge whether a set third weight 1 is
greater than the first weight 1.

[0038] Specifically, the third weight 1 refers to the
weightvalue of the transitional envelope information. The
impact of the transitional envelope information on the first
envelope information of the current frame may be deter-
mined by comparing the third weight 1 with the second
weight 1. The transitional envelope information is calcu-
lated according to the previous M frame envelope infor-
mation and the envelope information before the switch-
ing. Therefore, the third weight 1 actually represents the
degree of the impact that the first envelope information
suffers from the envelope information before the switch-
ing.

[0039] Step407: If the third weight 1 is not greater than
the first weight 1, weight according to the set first weight
1 and the first weight 2 to calculate the first envelope
information.

[0040] Specifically, when the third weight 1 is deter-
mined to be smaller than or equal to the first weight 1 in
step 406, it indicates that the current frame of speech or
audio signal is a little far from the L frame of speech or
audio signals before the switching and that the first en-
velope information is mainly affected by the previous M
frame envelope information. Therefore, the firstenvelope

10

15

20

25

30

35

40

45

50

55

information of the current frame may be calculated ac-
cording to the set first weight 1 and the first weight 2.
[0041] Step 408: If the third weight 1 is greater than
the first weight 1, weight according to the set third weight
1 and the third weight 2 to calculate the first envelope
information. The third weight 1 refers to the weight value
of the transitional envelope information, and the third
weight 2 refers to the weight value of the predicted en-
velope information.

[0042] Specifically, if the third weight 1 is determined
to be greater than thefirstweight 1in step 406, itindicates
that the current frame of speech or audio signal is closer
to the L frame of speech or audio signals before the
switching and that the first envelope information is greatly
affected by the envelope information before the switch-
ing. Therefore, the first envelope information of the cur-
rent frame needs to be calculated according to the tran-
sitional envelope information. The third weight 1 refers
to the weight value of the transitional envelope informa-
tion, and the third weight 2 refers to the weight value of
the predicted envelope information. Inthis case, the prod-
uct of the transitional envelope information and the third
weight 1is added to the product of the predicted envelope
information and the third weight 2, and the weighted value
is the first envelope information.

[0043] Step 409: Decrease the third weight 1 as per
the second weight step, and increase the third weight 2
as per the second weight step until the third weight 1 is
equal to 0.

[0044] Specifically, the purpose of modifying the third
weight 1 and the third weight 2 in step 409 is the same
as that of modifying the second weight 1 and the second
weight 2 in step 405, that is, the purpose is to perform
adaptive adjustment on the third weight 1 and the third
weight 2 to calculate the first envelope information more
accurately when the impact of the L frame of speech or
audio signals before the switching on the subsequently
transmitted speech or audio signals is decreased grad-
ually. Because the impact of the L frame of speech or
audio signals before the switching on the subsequent
speech oraudio signalsis decreased gradually, the value
of the third weight 1 turns smaller gradually, while the
value of the third weight 2 turns larger gradually, thus
weakening the impact of the envelope information before
the switching on the first envelope information. In step
409, the third weight 1 and the third weight 2 may be
modified according to the following formulas: New third
weight 1 = Old third weight 1 - Second weight step; New
third weight 2 = Old third weight 2 + Second weight step,
where the second weight step is a set value.

[0045] The sum of the first weight 1 and the first weight
2 is equal to 1; the sum of the second weight 1 and the
second weight 2 is equal to 1; the sum of the third weight
1 and the third weight 2 is equal to 1; the initial value of
the third weight 1 is greater than the initial value of the
first weight 1; and the first weight 1 and the first weight
2 are fixed constants. Specifically, the weight 1 and the
weight 2 in this embodiment actually represent the per-
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centages of the envelope information before the switch-
ing and the previous M frame envelope information in the
first envelope information of the current frame. If the cur-
rent frame of speech or audio signal is close to the L
frame of speech or audio signals before the switching
and their correlation is high, the percentage of the enve-
lope information before the switching is high, while the
percentage of the previous M frame envelope information
is low. If the current frame of speech or audio signal is a
little far from the L frame of speech or audio signals before
the switching, it indicates that the speech or audio signal
is stably transmitted on the network; or ifthe current frame
of speech or audio signal is slightly correlated with the L
frame of speech or audio signals before the switching, it
indicates that the characteristics of the current frame of
speech or audio signal are already changed. Therefore,
if the current frame of speech or audio signal is slightly
affected by the L frame of speech or audio signals before
the switching, the percentage of the envelope information
before the switching is low.

[0046] Inaddition, step 404 may be executed after step
405. That s, the second weight 1 and the second weight
2 may be modified firstly, and then the transitional enve-
lope information is calculated according to the second
weight 1 and the second weight 2. Similarly, step 408
may be executed after step 409. That is, the third weight
1 and the third weight 2 may be modified firstly, and then
the first envelope information is calculated according to
the third weight 1 and the third weight 2.

2. As shown in FIG. 5, another embodiment of ob-
taining the first envelope information through step
302 may further include the following steps:

Step 501: Calculate a correlation coefficient be-
tween the first low frequency band signal and
the low frequency band signal of the previous
frame of speech or audio signal according to the
first low frequency band signal of the current
frame of speech or audio signal and the low fre-
quency band signal of the previous frame of
speech or audio signal.

[0047] Specifically, to obtain more accurate first enve-
lope information, the relationship between a frequency
band of the first low frequency band signal of the current
frame of speech or audio signal and the same frequency
band of the low frequency band signal of the previous
frame of speech or audio signal is calculated. In this em-
bodiment, "corr" may be used to indicate the correlation
coefficient. This correlation coefficient is obtained ac-
cording to the energy relationship between the first low
frequency band signal of the current frame of speech or
audio signal and the low frequency band signal of the
previous frame of speech or audio signal. If the energy
differenceis small,the"corr"is large; otherwise, the "corr"
is small. For the specific process, see the calculation
about the correlation of the previous N frame of speech
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or audio signals in step 401.

[0048] Step 502: Judge whether the correlation coef-
ficient is within a given second threshold range.

[0049] Specifically, after the value of the "corr" is cal-
culated in step 501, whether the calculated "corr" value
is within the given second threshold is judged. For ex-
ample, the second threshold range may be represented
by c1 to ¢2 in this embodiment.

[0050] Step 503: If the correlation coefficient is not
within the given second threshold range, weight accord-
ing to the set first weight 1 and the first weight 2 to cal-
culate the first envelope information. The first weight 1
refers to the weight value of the previous frame envelope
information corresponding to the high frequency band
signal of the previous frame of speech or audio signal,
and the first weight 2 refers to the weight value of the
predicted envelope information. The first weight 1 and
the second weight 2 are fixed constants.

[0051] Specifically, whenthe "corr" value is determined
to be smaller than c1 or greater than c2, it is determined
that the first envelope information corresponding to the
currentframe of speech or audio signal is slightly affected
by the envelope information of the previous frame of
speech or audio signal before the switching. Therefore,
the first envelope information of the current frame is cal-
culated according to the set first weight 1 and the first
weight 2. The product of the predicted envelope informa-
tion and the first weight 2 is added to the product of the
previous frame envelope information and the first weight
1, and the weighted sum is the first envelope information
of the current frame. In addition, subsequently transmit-
ted narrowband speech or audio signals are processed
according to this method and weight. The first envelope
information corresponding to the narrowband speech or
audio signal is restored until the speech or audio signals
with different bandwidths are switched again. For exam-
ple, the first weight 1 in this embodiment may be repre-
sented by a1; the first weight 2 may be represented by
b1; the previous frame envelope information may be rep-
resented by pre_fenv; the predicted envelope informa-
tion may be represented by fenv; and the first envelope
information may berepresented by cur_fenv. Inthis case,
step 503 may be represented by the following formula:
cur_fenv = pre_fenv x a1 + fenv x b1.

[0052] Step 504: If the correlation coefficient is within
the second threshold range, judge whether the set sec-
ond weight 1 is greater than the first weight 1. The second
weight 1 refers to the weight value of the envelope infor-
mation before the switching that corresponds to the high
frequency band signal of the previous frame of speech
or audio signal before the switching.

[0053] Specifically, if c1 < corr < c2, the degree of the
impact of the envelope information before the switching
and the previous frame envelope information on the first
envelope information of the current frame may be ob-
tained by comparing the second weight 1 with the first
weight 1.

[0054] Step 505: If the second weight 1 is not greater
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than the first weight 1, weight according to the set first
weight 1 and the first weight 2 to calculate the first enve-
lope information.

[0055] Specifically, when the second weight 1 is deter-
mined to be smaller than the first weight 1 in step 504, it
indicates that the current frame of speech or audio signal
is a little far from the previous frame of speech or audio
signal before the switching and that the first envelope
information is slightly affected by the previous frame en-
velope information before the switching. Therefore, the
first envelope information of the current frame may be
calculated according to the set first weight 1 and the first
weight 2. In this case, step 505 may be represented by
the following formula: cur_fenv = pre_fenv x a1 + fenv x
b1.

[0056] Step 506: If the second weight 1 is greater than
the first weight 1, weight according to the second weight
1 and the set second weight 2 to calculate the first enve-
lope information. The second weight 2 refers to the weight
value of the predicted envelope information. For exam-
ple, the second weight 1 may be represented by a2, and
the second weight 2 may be represented by b2.

[0057] Specifically, when the second weight 1 is deter-
mined to be greater than the first weight 1 in step 504, it
indicates that the current frame of speech or audio signal
is closer to the firstfrequency band speech or audio signal
of the previous frame before the switching and that the
first envelope information is greatly affected by the en-
velope information before the switching that corresponds
to the previous frame of speech or audio signal before
the switching. Therefore, the first envelope information
of the current frame may be calculated according to the
set second weight 1 and the second weight 2. In this
case, the product of the predicted envelope information
and the second weight 2 is added to the product of the
envelope information before the switching and the sec-
ond weight 1, and the weighted sum is the first envelope
information of the current frame. The envelope informa-
tion before the switching may be represented by
con_fenv. In this case, step 506 may be represented by
the following formula: cur_fenv = con_fenv x a2 + fenv x
b2.

[0058] Step507: Decrease the second weight 1 as per
the second weight step, and increase the second weight
2 as per the second weight step.

[0059] Specifically, as the speech or audio signals are
transmitted, the impact of a speech or audio signal before
the switching on the subsequent frame of speech or audio
signal is gradually decreased. To calculate the first en-
velope information more accurately, adaptive adjustment
needs to be performed on the second weight 1 and the
second weight 2. The impact of the speech or audio signal
before the switching on the subsequent frame of speech
or audio signal is gradually decreased, while the impact
of the previous frame of speech or audio signal close to
the current frame of speech or audio signal turns larger
gradually. Therefore, the value of the second weight 1
turns smaller gradually, while the value of the second
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weight 2 turns larger gradually. In this way, the impact of
the envelope information before the switching on the first
envelope information is weakened, while the impact of
the predicted envelope information on the first envelope
information is enhanced. In step 507, the second weight
1 and the second weight 2 may be modified according
to the following formulas: New second weight 1 = Old
second weight 1 - First weight step; New second weight
2 = Old second weight 2 + First weight step, where the
first weight step is a set value.

[0060] The sum of the first weight 1 and the first weight
2 is equal to 1; the sum of the second weight 1 and the
second weight 2 is equal to 1; the initial value of the sec-
ond weight 1 is greater than the initial value of the first
weight 1.

[0061] Step 303: Generate a processed first high fre-
quency band signal according to the first envelope infor-
mation and the predicted fine structure information.
[0062] Specifically, after the first envelope information
of the current frame is obtained in step 302, the proc-
essed first high frequency band signal may be generated
according to the first envelope information and predicted
fine structure information, so that the second high fre-
quency band signal can be smoothly switched to the proc-
essed first high frequency band signal.

[0063] By using the method for switching speech or
audio signals in this embodiment, in the process of
switching a speech or audio signal from a wide frequency
band speech or audio signal to a narrow frequency band
speech or audio signal, the processed first high frequen-
cy band signal of the current frame is obtained according
to the predicted fine structure information and the first
envelope information. In this way, the second high fre-
quency band signal of the wide frequency band speech
or audio signal before the switching can be smoothly
switched to the processed first high frequency band sig-
nal corresponding to the narrow frequency band speech
oraudio signal, thus improving the quality of audio signals
received by the user.

[0064] Based on the preceding technical solution, step
202 shown in FIG. 6 includes the following steps:

Step 601: Judge whether the processed first high
frequency band signal needs to be attenuated ac-
cording to the currentframe of speech or audio signal
and the previous frame of speech or audio signal
before the switching.

[0065] Specifically, the first high frequency band signal
of the narrowband speech or audio signal is null. In the
process of switching the wide frequency band speech or
audio signal to the narrow frequency band speech or au-
dio signal, to prevent the negative impact of the proc-
essed first high frequency band signal corresponding to
the restored narrow frequency band speech or audio sig-
nal, the energy of the processed first high frequency band
signal is attenuated by frames until the attenuation coef-
ficient reaches a given threshold after the number of



17 EP 3 249 648 A1 18

frames of the wide frequency band signal extended from
the narrow frequency band speech or audio signal reach-
es a given number of frames. The interval between the
current frame of speech or audio signal and the speech
or audio signal of a frame before the switching may be
obtained according to the current frame of speech or au-
dio signal and the speech or audio signal of the frame
before the switching. For example, the number of frames
ofthe narrow frequency band speech or audio signal may
be recorded by using a counter, where the number of
frames may be a predetermined value greater than or
equal to 0.

[0066] Step 602: If the processed first high frequency
band signal does not need to be attenuated, synthesize
the processed first high frequency band signal and the
firstlowfrequency band signalinto a wide frequency band
signal.

[0067] Specifically, if it is determined that the proc-
essed first high frequency band signal does not need to
be attenuated in step 601, the processed first high fre-
quency band signal and the first low frequency band sig-
nal are directly synthesized into a wide frequency band
signal.

[0068] Step 603: If the processed first high frequency
band signal needs to be attenuated, judge whether the
attenuation factor corresponding to the processed first
high frequency band signal is greater than the threshold.
[0069] Specifically, the initial value of the attenuation
factor is 1, and the threshold is greater than or equal to
0 andsmallerthan 1. Ifitis determined that the processed
first high frequency band signal needs to be attenuated
in step 601, whether the attenuation factor corresponding
to the processed first high frequency band signal is great-
er than a given threshold is judged in step 603.

[0070] Step 604: If the attenuation factor is not greater
than the given threshold, multiply the processed first high
frequency band signal by the threshold, and synthesize
the product and the first low frequency band signal into
the wide frequency band signal.

[0071] Specifically, if the attenuation factor is deter-
mined to be not greater than the given threshold in step
603, it indicates that the energy of the processed first
high frequency band signal is already attenuated to a
certain degree and that the processed first high frequen-
cy band signal may not cause negative impacts. In this
case, this attenuation ratio may be kept. Then, the proc-
essed first high frequency band signal is multiplied by
the threshold, and then the product and the first low fre-
quency band signal are synthesized into a wide frequen-
cy band signal.

[0072] Step605:Ifthe attenuation factor is greater than
the given threshold, multiply the processed first high fre-
quency band signal by the attenuation factor, and syn-
thesize the product and the first low frequency band sig-
nal into the wide frequency band signal.

[0073] Specifically, if the attenuation factor is greater
than the given threshold in step 603, it indicates that the
processed first high frequency band signal may cause
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poor listening at the attenuation factor and needs to be
further attenuated until it reaches the given threshold.
Then, the processed first high frequency band signal is
multiplied by the attenuation factor, and then the product
and the first low frequency band signal are synthesized
into a wide frequency band signal.

[0074] Step 606: Modify the attenuation factor to de-
crease the attenuation factor.

[0075] Specifically, as the speech or audio signals are
transmitted, the impact of the speech or audio signals
before the switching on subsequent narrowband speech
or audio signals gradually turns smaller, and the attenu-
ation factor also turns smaller gradually.

[0076] Optionally, based on the preceding technical
solution, when a switching from a narrow frequency band
speech or audio signal a wide frequency band speech or
audio signal occurs, an embodiment of obtaining the
processed first high frequency band signal through step
201 includes the following steps, as shown in FIG. 7:

Step 701: Weight according to the set fourth weight
1 and the fourth weight 2 to calculate a processed
first high frequency band signal. The fourth weight 1
refers to the weight value of the second high frequen-
cy band signal, and the fourth weight 2 refers to the
weight value of the first high frequency band signal
of the current frame of speech or audio signal.

[0077] Specifically, in the process of switching the nar-
row frequency band speech or audio signal to the wide
frequency band speech or audio signal, because the high
frequency band signal of the wide frequency band
speech or audio signal is not null but the high frequency
band signal corresponding to the narrow frequency band
speech or audio signal is null, the energy of the high
frequency band signal of the wide frequency band
speech or audio signal needs to be attenuated to ensure
that the narrow frequency band speech or audio signal
can be smoothly switched to the wide frequency band
speech or audio signal. The product of the second high
frequency band signal and the fourth weight 1 is added
to the product of the first high frequency band signal and
the fourth weight 2; the weighted value is the processed
first high frequency band signal.

[0078] Step 702: Decrease the fourth weight 1 as per
the third weight step, and increase the fourth weight 2 as
per the third weight step until the fourth weight 1 is equal
to 0. The sum of the fourth weight 1 and the fourth weight
2 is equal to 1.

[0079] Specifically, as the speech or audio signals are
transmitted, the impact of the narrow frequency band
speech or audio signals before the switching on subse-
quentwide frequency band speech or audio signals grad-
ually turns smaller. Therefore, the fourth weight 1 grad-
ually turns smaller, while the fourth weight 2 gradually
turns larger until the fourth weight 1 is equal to 0 and the
fourth weight 2 is equal to 1. That is, the transmitted
speech or audio signals are always wide frequency band
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speech or audio signals.

[0080] Similarly, as shown in FIG. 8, another embodi-
ment of obtaining the processed first high frequency band
signal through step 201 may further include the following
steps:

Step 801: Weight according to the set fifth weight 1
and the fifth weight 2 to calculate a processed first
high frequency band signal. The fifth weight 1 is the
weight value of a set fixed parameter, and the fifth
weight 2 is the weight value of the first high frequency
band signal of the current frame of speech or audio
signal.

[0081] Specifically, because the first high frequency
band signal of the narrow frequency band speech or au-
dio signal is null, a fixed parameter may be set to replace
the high frequency band signal of the narrow frequency
band speech or audio signal, where the fixed parameter
is a constant greater than or equal to 0 and smaller than
the energy of the first high frequency band signal. The
product of the fixed parameter and the fifth weight 1 is
added to the product of the first high frequency band sig-
nal and the fifth weight 2; the weighted value is the proc-
essed first high frequency band signal.

[0082] Step 802: Decrease the fifth weight 1 as per the
fourth weight step, and increase the fifth weight 2 as per
the fourth weight step until the fifth weight 1 is equal to
0. The sum of the fifth weight 1 and the fifth weight 2 is
equal to 1.

[0083] Specifically, as the speech or audio signals are
transmitted, the impact of the narrow frequency band
speech or audio signals before the switching on subse-
quentwide frequency band speech or audio signals grad-
ually turns smaller. Therefore, the fifth weight 1 gradually
turns smaller, while the fifth weight 2 gradually turns larg-
er until the fifth weight 1 is equal to 0 and the fifth weight
2 is equal to 1. That is, the transmitted speech or audio
signals are always real wide frequency band speech or
audio signals.

[0084] By using the method for switching speech or
audio signals in this embodiment, in the process of
switching a speech or audio signal from a narrow fre-
quency band speech or audio signal to a wide frequency
band speech or audio signal, the high frequency band
signal of the wide frequency band speech or audio signal
is attenuated to obtain a processed high frequency band
signal. In this way, the high frequency band signal cor-
responding to the narrow frequency band speech or au-
dio signal before the switching can be smoothly switched
to the processed high frequency band signal correspond-
ing to the wide frequency band speech or audio signal,
thus helping to improve the quality of audio signals re-
ceived by the user.

[0085] In this embodiment, the envelope information
may also be replaced by other parameters that can rep-
resent the high frequency band signal, for example, a
linear predictive coding (LPC) parameter or an amplitude

10

15

20

25

30

35

40

45

50

55

1"

parameter.

[0086] Those skilled in the art may understand that all
or a part of the steps of the method according to the
embodiments of the present invention may be imple-
mented by a program instructing relevant hardware. The
program may be stored in a computer readable storage
medium. When the programruns, the steps ofthe method
according to the embodiments of the present invention
are performed. The storage medium may be a read only
memory (ROM), a random access memory (RAM), a
magnetic disk, or a compact disk-read only memory (CD-
ROM).

[0087] FIG.9shows a structure ofthe firstembodiment
of an apparatus for switching speech or audio signals.
As shown in FIG. 9, the apparatus for switching speech
or audio signals includes a processing module 91 and a
first synthesizing module 92.

[0088] The processing module 91 is adapted to weight
the first high frequency band signal of the current frame
of speech or audio signal and the second high frequency
band signal of the previous M frame of speech or audio
signals to obtain a processed first high frequency band
signal When a switching of a speech or audio occurs. M
is greater than or equal to 1.

[0089] The first synthesizing module 92 is adapted to
synthesize the processed first high frequency band signal
and the first low frequency band signal of the current
frame of speech or audio signal into a wide frequency
band signal.

[0090] In the apparatus for switching speech or audio
signals in this embodiment, the processing module proc-
esses the first high frequency band signal of the current
frame of speech or audio signal according to the second
high frequency band signal of the previous M frame of
speech oraudio signals, so that the second high frequen-
cy band signal can be smoothly switched to the proc-
essed first high frequency band signal. In this way, during
the process of switching between speech or audio signals
with different bandwidths, the high frequency band signal
of these speech or audio signals can be smoothly
switched. Finally, the first synthesizing module synthe-
sizes the processed first high frequency band signal and
the first low frequency band signal into a wide frequency
band signal; the wide frequency band signal is transmit-
ted to a user terminal, so that the user enjoys a high
quality speech or audio signal. By using the method for
switching speech or audio signals in this embodiment,
speech or audio signals with different bandwidths can be
switched smoothly, thus reducing the impact of the sud-
den energy change on the subjective audio quality of the
speech or audio signals and improving the quality of au-
dio signals received by the user.

[0091] FIG. 10 shows a structure of the second em-
bodiment of the apparatus for switching speech or audio
signals. As shown in FIG. 10, the apparatus for switching
speech or audio signals in this embodiment is based on
the first embodiment, and further includes a second syn-
thesizing module 103.
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[0092] The second synthesizing module 103 is adapt-
ed to synthesize the first high frequency band signal and
thefirstlow frequency band signal into the wide frequency
band signal when a switching of the speech or audio sig-
nal does not occur.

[0093] In the apparatus for switching speech or audio
signal in this embodiment, the second synthesizing mod-
ule is set to synthesize the first low frequency band signal
and the first high frequency band signal of the first fre-
quency band speech or audio signals of the current frame
into a wide frequency band signal when a switching be-
tween speech or audio signals with different bandwidths
occurs. In this way, the quality of speech or audio signals
received by the user is improved.

[0094] According to the preceding technical solution,
optionally, when a switching from wide frequency band
speech or audio signal to a narrow frequency band
speech or audio signal occurs, the processing module
101 includes the following modules, as shown in FIG. 10
and FIG. 11:

a predicting module 1011, adapted to predict fine
structure information and envelope information cor-
responding to the first high frequency band signal;
a first generating module 1012, adapted to weight
the predicted envelope information and the previous
M frame envelope information corresponding to the
second high frequency band signal of the previous
M frame of speech or audio signals to obtain first
envelope information corresponding to the first high
frequency band signal; and

a second generating module 1013, adapted to gen-
erate a processed first high frequency band signal
according to the first envelope information and the
predicted fine structure information.

[0095] Further, the apparatus for switching speech or
audio signals in this embodiment may include a classi-
fying module 1010 adapted to classify the first low fre-
quency band signal of the current frame of speech or
audio signal. The predicting module 1011 is further
adapted to predict the fine structure information and en-
velope information corresponding to the first low frequen-
cy band signal of the current frame of speech or audio
signal.

[0096] In the apparatus for switching speech or audio
signals in this embodiment, the predicting module pre-
dicts the fine structure information and envelope infor-
mation corresponding to the first high frequency band
signal, so that the processed first high frequency band
signal can be accurately generated by the first generating
module and the second generating module. In this way,
the first high frequency band signal can be smoothly
switched to the processed first high frequency band sig-
nal, thus improving the quality of speech or audio signals
received by the user. In addition, the classifying module
classifies the firstlow frequency band signal of the current
frame of speech or audio signal; the predicting module
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obtains the predicted fine structure information and pre-
dicted envelope information according to the signal type.
In this way, the predicted fine structure information and
predicted envelope information are more accurate, thus
improving the quality of speech or audio signals received
by the user.

[0097] Based on the preceding technical solution, op-
tionally, the first synthesizing module 102 includes the
following modules, as shown in FIG. 10 and FIG. 12:

afirst judging module 1021, adapted to judge wheth-
er the processed first high frequency band signal
needs to be attenuated according to the current
frame of speech or audio signal and the previous
frame of speech or audio signal before the switching;
a third synthesizing module 1022, adapted to syn-
thesize the processed first high frequency band sig-
nal and the first low frequency band signal into a
wide frequency band signal when the first judging
module 1021 determines that the processed first
high frequency band signal does not need to be at-
tenuated;

a second judging module 1023, adapted to judge
whether the attenuation factor corresponding to the
processed first high frequency band signal is greater
than the given threshold when the first judging mod-
ule 1021 determines that the processed first high
frequency band signal needs to be attenuated;
afourth synthesizing module 1024, adapted to: if the
second judging module 1023 determines that the at-
tenuation factor is not greater than the given thresh-
old, multiply the processed first high frequency band
signal by the threshold, and synthesize the product
and the first low frequency band signal into a wide
frequency band signal;

a fifth synthesizing module 1025, adapted to: if the
second judging module 1023 determines that the at-
tenuation factor is greater than the given threshold,
multiply the processed first high frequency band sig-
nal by the attenuation factor, and synthesize the
product and the first low frequency band signal into
a wide frequency band signal; and

a first modifying module 1026, adapted to modify the
attenuation factor to decrease the attenuation factor.

[0098] The initial value of the attenuation factor is 1,
and the threshold is greater than or equal to 0 and smaller
than 1.

[0099] By usingthe apparatus for switching speech or
audio signals, the processed first high frequency band
signal is attenuated, so that the wide frequency band
signal obtained by processing the current frame of
speech or audio signal is more accurate, thus improving
the quality of audio signals received by the user.

[0100] According to the preceding technical solution,
optionally, when a switching from a narrow frequency
band speech or audio signal a wide frequency band
speech or audio signal occurs, the processing module
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101 in this embodiment includes the following modules,
as shown in FIG. 10 and FIG. 13a:

a first calculating module 1011a, adapted to weight
according to a set fourth weight 1 and a fourth weight
2 to calculate the processed first high frequency
band signal, where the fourth weight 1 refers to the
weight value of the second high frequency band sig-
nal and the fourth weight 2 refers to the weight value
of the first high frequency band signal; and

a second modifying module 1012a, adapted to: de-
crease the fourth weight 1 as per the third weight
step, and increase the fourth weight 2 as per the third
weight step until the fourth weight 1 is equal to O,
where the sum of the fourth weight 1 and the fourth
weight 2 is equal to 1.

[0101] Similarly, when a switching from a narrow fre-
quency band speech or audio signal a wide frequency
band speech or audio signal occurs, the processing mod-
ule 101 in this embodiment may further include the fol-
lowing modules, as shown in FIG. 10 and FIG. 13b:

a second calculating module 1011b, adapted to
weight according to a set fifth weight 1 and a fifth
weight 2 to calculate the processed first high fre-
quency band signal, where the fifth weight 1 refers
to the weight value of a set fixed parameter, and the
fifth weight 2 refers to the weight value of the first
high frequency band signal; and

a third modifying module 1012b, adapted to: de-
crease thefifth weight 1 as per the fourth weight step,
and increase the fifth weight 2 as per the fourth
weight step until the fifth weight 1 is equal to 0, where
the sum of the fifth weight 1 and the fifth weight 2 is
equal to 1, where the fixed parameter is a fixed con-
stant greater than or equal to 0 and smaller than the
energy value of the first high frequency band signal.

[0102] By using the apparatus for switching speech or
audio signals in this embodiment, in the process of
switching a speech or audio signal from a narrow fre-
quency band speech or audio signal to a wide frequency
band speech or audio signal, the high frequency band
signal of the wide frequency band speech or audio signal
is attenuated to obtain a processed high frequency band
signal. In this way, the high frequency band signal cor-
responding to the narrow frequency band speech or au-
dio signal before the switching can be smoothly switched
to the processed high frequency band signal correspond-
ing to the wide frequency band speech or audio signal,
thus helping to improve the quality of audio signals re-
ceived by the user.

[0103] Further embodiments of the present invention
are provided in the following. It should be noted that the
numbering used in the following section does not neces-
sarily need to comply with the numbering used in the
previous sections.
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Embodiment 1. A method for switching speech or
audio signals, comprising:

when a switching of a speech or audio occurs,
weighting a first high frequency band signal of
a current frame of speech or audio signal and a
second high frequency band signal of previous
M frame of speech or audio signals to obtain a
processed first high frequency band signal,
wherein M is greater than or equal to 1; and
synthesizing the processed first high frequency
band signal and afirst low frequency band signal
of the current frame of speech or audio signal
into a wide frequency band signal.

Embodiment 2. The method of Embodiment 1, fur-
ther comprising:

when a switching of the speech or audio signal
does not occur, synthesizing the first high fre-
quency band signal and the first low frequency
band signal into the wide frequency band signal.

Embodiment 3. The method of Embodiment 1 or 2,
wherein when a switching from a wide frequency
band speech or audio signal to a narrow frequency
band speech or audio signal occurs, the step of
weighting the first high frequency band signal of the
current frame of speech or audio signal and the sec-
ond high frequency band signal of the previous M
frame of speech or audio signals to obtain the proc-
essed first high frequency band signal comprises:

predicting the fine structure information and the
envelope information corresponding to the first
high frequency band signal of the current frame
of speech or audio signal;

weighting the predicted envelope information
and previous M frame envelope information cor-
responding to the second high frequency band
signal of the previous M frame of speech oraudio
signals to obtain first envelope information cor-
responding to the first high frequency band sig-
nal; and

generating the processed first high frequency
band signal according to the first envelope in-
formation and the predicted fine structure infor-
mation.

Embodiment 4. The method of Embodiment 3,
wherein the step of predicting the fine structure in-
formation and envelope information corresponding
to the first high frequency band signal of the current
frame of speech or audio signal comprises:

classifying the first low frequency band signal of
the current frame of speech or audio signal; and
predicting the fine structure information and en-



25 EP 3 249 648 A1 26

velope information according to the signal type
of the first low frequency band signal.

Embodiment 5. The method of Embodiment 3,
wherein the step of weighting the predicted envelope
information and the previous M frame envelope in-
formation corresponding to the second high frequen-
cy band signal of the previous M frame of speech or
audio signals to obtain the first envelope information
corresponding to the first high frequency band signal
comprises:

calculating a correlation coefficient between the
first low frequency band signal and a low fre-
quency band signal of previous N frame of
speech or audio signals according to the first
low frequency band signal and the low frequency
band signal of the previous N frame of speech
or audio signals, wherein N is greater than or
equal to 1;

judging whether the correlation coefficient is
within a given first threshold range;

if the correlation coefficient is not within the first
threshold range, weighting according to a set
first weight 1 and a set first weight 2 to calculate
the first envelope information, wherein the first
weight 1 refers to a weight value of previous
frame envelope information corresponding to a
high frequency band signal of a previous frame
of speech or audio signal and the first weight 2
refers to a weight value of the envelope infor-
mation;

if the correlation coefficient is within the first
threshold range, weighting according to a set
second weight 1 and a set second weight 2 to
calculate transitional envelope information,
wherein the second weight 1 refers to a weight
value of envelope information corresponding to
a high frequency band signal of L frame of
speech oraudio signals before the switching and
the second weight 2 refers to the weight value
of the previous M frame envelope information,
wherein L is greater than or equal to 1;
decreasing the second weight 1 as per a first
weight step, and increasing the second weight
2 as per the first weight step;

judging whether a set third weight 1 is greater
than the first weight 1;

if the third weight 1 is not greater than the first
weight 1, weighting according to the set first
weight 1 and the first weight 2 to calculate the
first envelope information;

if the third weight 1 is greater than the first weight
1, weighting according to the set third weight 1
and a third weight 2 to calculate the first enve-
lope information, wherein the third weight 1 re-
fers to aweightvalue of the transitional envelope
information and the third weight 2 refers to a
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weight value of the predicted envelope informa-
tion; and

decreasing the third weight 1 as per a second
weight step, and increasing the third weight 2
as per the second weight step until the third
weight 1 is equal to 0; wherein:

asum of thefirst weight 1 and the first weight
2 is equal to 1; a sum of the second weight
1 and the second weight 2 is equal to 1; a
sum of the third weight 1 and the third weight
2 is equal to 1; an initial value of the third
weight 1 is greater than an initial value of
the first weight 1; and the first weight 1 and
the first weight 2 are fixed constants.

Embodiment 6. The method of Embodiment 3,
wherein the step of weighting the predicted envelope
information and the previous M frame envelope in-
formation corresponding to the second high frequen-
cy band signal of the previous M frame of speech or
audio signals to obtain the first envelope information
corresponding to the first high frequency band signal
comprises:

calculating a correlation coefficient between the
firstlow frequency band signal of a current frame
and a low frequency band signal of a previous
frame of speech or audio signal according to the
first low frequency band signal of the current
frame and the low frequency band signal of the
previous frame of speech or audio signal;
judging whether the correlation coefficient is
within a given second threshold range;

if the correlation coefficient is not within the sec-
ond threshold range, weighting according to a
set first weight 1 and a set first weight 2 to cal-
culate the first envelope information, wherein
the first weight 1 refers to a weight value of pre-
vious frame envelope information correspond-
ing to a high frequency band signal of the pre-
vious frame of speech or audio signal and the
first weight 2 refers to a weight value of the pre-
dicted envelope information; and the first weight
1 and the first weight 2 are fixed constants;

if the correlation coefficient is within the second
threshold range, judging whether a set second
weight 1 is greater than the first weight 1, where-
in the second weight 1 refers to a weight value
of envelope information corresponding to the
high frequency band signal of the previous frame
of speech or audio signal before the switching;
ifthe second weight 1 is not greater than the first
weight 1, weighting according to the set first
weight 1 and the first weight 2 to calculate the
first envelope information;

if the second weight 1 is greater than the first
weight 1, weighting according to the second
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weight 1 and a set second weight 2 to calculate
the first envelope information, wherein the sec-
ond weight 2 refers to a weight value of the pre-
dicted envelope information; and

decreasing the second weight 1 as per a second
weight step, and increasing the second weight
2 as per the second weight step; wherein:

asumofthe first weight 1 and the first weight
2 is equal to 1; a sum of the second weight
1 and the second weight 2 is equal to 1; an
initial value of the second weight 1 is greater
than an initial value of the first weight 1.

Embodiment 7. The method of Embodiment 3,
wherein the step of synthesizing the processed first
high frequency band signal and the first low frequen-
cy band signal of the currentframe of speech or audio
signal into the wide frequency band signal compris-
es:

judging whether the processed first high fre-
quency band signal needs to be attenuated ac-
cording to the current frame of speech or audio
signal and a previous frame of speech or audio
signal before the switching;

if attenuation is not required, synthesizing the
processed first high frequency band signal and
the first low frequency band signal into the wide
frequency band signal;

if attenuation is required, judging whether an at-
tenuation factor corresponding to the first high
frequency band signal is greater than a given
threshold;

if the attenuation factor is not greater than the
given threshold, multiplying the processed first
high frequency band signal by the threshold, and
synthesizing the product of the processed first
high frequency band signal and the threshold
and the first low frequency band signal into the
wide frequency band signal;

if the attenuation factor is greater than the given
threshold, multiplying the processed first high
frequency band signal by the attenuation factor,
and synthesizing the product of the processed
first high frequency band signal and the attenu-
ation factor and the first low frequency band sig-
nal into the wide frequency band signal; and
modifying the attenuation factor to decrease the
attenuation factor; wherein:

an initial value of the attenuation factor is 1,
and the threshold is greater than or equal
to 0 and smaller than 1.

Embodiment 8. The method of Embodiment 1 or 2,
wherein a switching from a narrow frequency band
speech or audio signal to a wide frequency band
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speech or audio signal occurs, the step of weighting
the first high frequency band signal of the current
frame of speech or audio signal and the second high
frequency band signal of the previous M frame of
speech or audio signals to obtain the processed first
high frequency band signal comprises:

weighting according to a set fourth weight 1 and
a set fourth weight 2 to calculate the processed
first high frequency band signal, wherein the
fourth weight 1 refers to a weight value of the
second high frequency band signal and the
fourth weight 2 refers to a weight value of the
first high frequency band signal; and
decreasing the fourth weight 1 as per a third
weight step, and increasing the fourth weight 2
as per the third weight step until the fourth weight
1isequalto 0, wherein a sum of the fourth weight
1 and the fourth weight 2 is equal to 1.

Embodiment 9. The method of Embodiment 1 or 2,
wherein when a switching from a wide frequency
band speech or audio signal to a narrow frequency
band speech or audio signal occurs, the step of
weighting the first high frequency band signal of the
current frame of speech or audio signal and the sec-
ond high frequency band signal of the previous M
frame of speech or audio signals to obtain the proc-
essed first high frequency band signal comprises:

weighting according to a set fifth weight 1 and a
set fifth weight 2 to calculate the processed first
high frequency band signal, wherein the fifth
weight 1 refers to a weight value of a set fixed
parameter, and the fifth weight 2 refers to a
weight value of the first high frequency band sig-
nal; and

reducing the fifth weight 1 as per a fourth weight
step, and increasing the fifth weight 2 as per the
fourth weight step until the fifth weight 1 is equal
to 0, wherein a sum of the fifth weight 1 and the
fifth weight 2 is equal to 1; wherein:

the fixed parameter is a constant greater
than or equal to 0 and smaller than an en-
ergy value of the first high frequency band
signal.

Embodiment 10. An apparatus for switching speech
or audio signals, comprising:

a processing module, adapted to: when a
switching of a speech or audio occurs, weight a
first high frequency band signal of a current
frame of speech or audio signal and a second
high frequency band signal of previous M frame
of speech or audio signals to obtain a processed
first high frequency band signal, wherein M is
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greater than or equal to 1; and

a first synthesizing module, adapted to synthe-
size the processed first high frequency band sig-
nal and a first low frequency band signal of the
current frame of speech or audio signal into a
wide frequency band signal.

Embodiment 11. The apparatus of Embodiment 10,
further comprising:

a second synthesizing module, adapted to syn-
thesize the first high frequency band signal and
the first low frequency band signal into the wide
frequency band signal when a switching of the
speech or audio signal does not occur.

Embodiment 12. The apparatus of Embodiment 10
or 11, wherein when a switching from a wide fre-
quency band speech or audio signal to a narrow fre-
quency band speech or audio signal occurs, the
processing module comprises:

a predicting module, adapted to predict the fine
structure information and the envelope informa-
tion corresponding to the first high frequency
band signal of the current frame of speech or
audio signal;

a first generating module, adapted to weight the
predicted envelope information and previous M
frame envelope information corresponding to
the second high frequency band signal of the
previous M frame of speech or audio signals to
obtain first envelope information corresponding
to the first high frequency band signal; and

a second generating module, adapted to gener-
ate the processed first high frequency band sig-
nal according to the first envelope information
and the predicted fine structure information.

Embodiment 13. The apparatus of Embodiment 12,
further comprising a classifying module adapted to
classify the first low frequency band signal of the
current frame of speech or audio signal, wherein:

the predicting module is further adapted to pre-
dict the fine structure information and the enve-
lope information according to the signal type of
the first low frequency band signal.

Embodiment 14. The apparatus of Embodiment 12,
wherein the first synthesizing module comprises:

afirstjudging module, adapted to judge whether
the processed first high frequency band signal
needs to be attenuated according to the current
frame of speech or audio signal and a previous
frame of speech or audio signal before the
switching;
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a third synthesizing module, adapted to synthe-
size the processed first high frequency band sig-
nal and the first low frequency band signal into
the wide frequency band signal when the first
judging module determines that the processed
first high frequency band signal does not need
to be attenuated;

a second judging module, adapted to judge
whether an attenuation factor corresponding to
the processed first high frequency band signal
is greater than a given threshold when the first
judging module determines that the processed
first high frequency band signal needs to be at-
tenuated;

a fourth synthesizing module, adapted to: if the
second judging module determines that the at-
tenuation factor is not greater than the given
threshold, multiply the processed first high fre-
quency band signal by the threshold, and syn-
thesize the product and the first low frequency
band signal into the wide frequency band signal;
a fifth synthesizing module, adapted to: if the
second judging module determines that the at-
tenuation factor is greater than the given thresh-
old, multiply the processed first high frequency
band signal by the attenuation factor, and syn-
thesize the product and the first low frequency
band signal into the wide frequency band signal;
and

a first modifying module, adapted to modify the
attenuation factor to decrease the attenuation
factor; wherein:

an initial value of the attenuation factoris 1,
and the threshold is greater than or equal
to 0 and smaller than 1.

Embodiment 15. The apparatus of Embodiment 10
or 11, wherein, when a switching from a narrow fre-
quency band speech or audio signal to a wide fre-
quency band speech or audio signal occurs, the
processing module comprises:

a first calculating module, adapted to weight ac-
cording to a set fourth weight 1 and a set fourth
weight 2 to calculate the processed first high fre-
quency band signal, wherein the fourth weight
1 refers to a weight value of the second high
frequency band signal and the fourth weight 2
refers to aweight value of the first high frequency
band signal; and

a second modifying module, adapted to: de-
crease the fourth weight 1 as per a third weight
step, and increase the fourth weight 2 as per the
third weight step until the fourth weight 1 is equal
to 0, wherein a sum of the fourth weight 1 and
the fourth weight 2 is equal to 1.
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Embodiment 16. The apparatus of Embodiment 13,
wherein, when a switching from a narrow frequency
band speech or audio signal to a wide frequency
band speech or audio signal occurs, the processing
module comprises:

a second calculating module, adapted to weight
according to a set fifth weight 1 and a set fifth
weight 2 to calculate the processed first high fre-
quency band signal, wherein the fifth weight 1
refers to a weight value of a set fixed parameter
and the fifth weight 2 refers to a weight value of
the first high frequency band signal; and

a third modifying module, adapted to: decrease
the fifth weight 1 as per a fourth weight step, and
increase the fifth weight 2 as per the fourth
weight step until the fifth weight 1 is equal to 0,
wherein a sum of the fifth weight 1 and the fifth
weight 2 is equal to 1, wherein the fixed param-
eter is a constant greater than or equal to 0 and
smaller than an energy value of the first high
frequency band signal.

[0104] It should be noted that the above embodiments
are merely provided for describing the technical solution
of the present invention, but not intended to limit the
present invention. Although the present invention has
been described in detail with reference to the foregoing
embodiments, it is apparent that those skilled in the art
can make various modifications and variations to the in-
vention without departing from the spirit and scope of the
invention. The invention shall cover the modifications and
variations provided that they fall in the scope of protection
defined by the following claims or their equivalents.

Claims

1. A method for switching speech or audio signals,
characterized by comprising:

when a switching from a wide frequency band
speech or audio signal to a narrow frequency
band speech or audio signal occurs,

predicting (S301) a fine structure information
and an envelope information corresponding to
a first high frequency band signal of a current
frame of a speech or audio signal;

weighting (S302) the predicted envelope infor-
mation and previous M frame envelope informa-
tion corresponding to a second high frequency
band signal of previous M frames of the speech
or audio signal to obtain first envelope informa-
tion corresponding to the first high frequency
band signal, wherein M is equal to 1;
generating (S303) a processed first high fre-
quency band signal according to the first enve-
lope information and the predicted fine structure
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information; and

synthesizing (S202) the processed first high fre-
quency band signal and a first low frequency
band signal of the current frame of the speech
or audio signal into a wide frequency band sig-
nal.

The method of claim 1, further comprising:

when a switching of the speech or audio signal
does not occur, synthesizing the first high fre-
quency band signal and the first low frequency
band signal into the wide frequency band signal.

The method of claim 1 or 2, wherein the step of pre-
dicting (S301) the fine structure information and the
envelope information corresponding to the first high
frequency band signal of the current frame of speech
or audio signal comprises:

classifying the first low frequency band signal of
the current frame of speech or audio signal; and
predicting the fine structure information and the
envelope information according to the signal
type of the first low frequency band signal.

The method of claim 1 or 2, wherein the step of
weighting (S302) the predicted envelope information
and the previous M frame envelope information cor-
responding to the second high frequency band signal
of the previous M frame of speech or audio signals
to obtain the first envelope information correspond-
ing to the first high frequency band signal comprises:

calculating (S501) a correlation coefficient be-
tween the first low frequency band signal of a
current frame and a low frequency band signal
of a previous frame of speech or audio signal
according to the first low frequency band signal
of the current frame and the low frequency band
signal of the previous frame of speech or audio
signal;

judging (S502) whether the correlation coeffi-
cient is within a given second threshold range;
and

if the correlation coefficient is not within the sec-
ond threshold range, weighting (S503) the pre-
dicted envelope information and a previous
frame envelope information according to a set
first weight 1 and a set first weight 2 to calculate
the first envelope information, wherein the first
weight 1 refers to a weight value of the previous
frame envelope information corresponding to a
highfrequency band signal of the previous frame
of speech or audio signal and the first weight 2
refers to a weight value of the predicted enve-
lope information; the first weight 1 and the first
weight 2 are fixed constants; and a sum of the
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first weight 1 and the first weight 2 is equal to 1.

5. The method of claim 4, further comprising:

if the correlation coefficient is within the second
threshold range, judging whether a set second
weight 1 is greater than the first weight 1, where-
in the second weight 1 refers to a weight value
of envelope information corresponding to the
high frequency band signal of the previous frame
of speech or audio signal before the switching;
if the second weight 1 is not greater than the first
weight 1, weighting according to the set first
weight 1 and the first weight 2 to calculate the
first envelope information;

if the second weight 1 is greater than the first
weight 1, weighting according to the second
weight 1 and a set second weight 2 to calculate
the first envelope information, wherein the sec-
ond weight 2 refers to a weight value of the pre-
dicted envelope information; and

decreasing the second weight 1 as per a second
weight step, and increasing the second weight
2 as per the second weight step; wherein:

a sum of the second weight 1 and the sec-
ond weight 2 is equal to 1; an initial value
of the second weight 1 is greater than an
initial value of the first weight 1.
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6. The method of claim 1 or 2, wherein the step of syn-
thesizing (S202) the processed first high frequency
band signal and the first low frequency band signal
of the current frame of speech or audio signal into

the wide frequency band signal comprises:

35

judging (S601) whether the processed first high
frequency band signal needs to be attenuated
according to the current frame of speech or au-
dio signal and the previous frame of speech or
audio signal before the switching;

if attenuation is not required, synthesizing
(S602) the processed first high frequency band
signal and the first low frequency band signal
into the wide frequency band signal;

if attenuation is required, judging (S603) wheth-
eran attenuation factor corresponding to the first
high frequency band signal is greater than a giv-
en threshold;

if the attenuation factor is not greater than the
given threshold, multiplying (S604) the proc-
essed first high frequency band signal by the
threshold, and synthesizing the product of the
processed first high frequency band signal and
the threshold and the first low frequency band
signal into the wide frequency band signal;

if the attenuation factor is greater than the given
threshold, multiplying (S605) the processed first
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34

high frequency band signal by the attenuation
factor, and synthesizing the product of the proc-
essed first high frequency band signal and the
attenuation factor and the first low frequency
band signal into the wide frequency band signal;
and

modifying (S606) the attenuation factor to de-
crease the attenuation factor; wherein:

an initial value of the attenuation factoris 1,
and the threshold is greater than or equal
to 0 and smaller than 1.

7. An apparatus for switching speech or audio signals,
characterized by comprising:

a predicting module (1011), adapted to: when a
switching from a wide frequency band speech
or audio signal to a narrow frequency band
speech or audio signal occurs, predict a fine
structure information and an envelope informa-
tion corresponding to a first high frequency band
signal of a current frame of a speech or audio
signal;

a first generating module (1012), adapted to
weight the predicted envelope information and
previous M frame envelope information corre-
sponding to a second high frequency band sig-
nal of previous M frames of the speech or audio
signal to obtain first envelope information corre-
sponding to the first high frequency band signal,
wherein M is equal to 1;

a second generating module (1013), adapted to
generate a processed first high frequency band
signal according to the first envelope information
and the predicted fine structure information; and
a first synthesizing module (S92), adapted to
synthesize the processed first high frequency
band signal and afirst low frequency band signal
of the current frame of speech or audio signal
into a wide frequency band signal.

The apparatus of claim 7, further comprising:

a second synthesizing module, adapted to syn-
thesize the first high frequency band signal and
the first low frequency band signal into the wide
frequency band signal when a switching of the
speech or audio signal does not occur.

The apparatus of claim 7 or 8, further comprising a
classifying module (1010) adapted to classify the first
low frequency band signal of the current frame of
speech or audio signal, wherein:

the predicting module (1011) is further adapted
to predict the fine structure information and the
envelope information according to the signal
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type of the first low frequency band signal. thesizing module (92) comprises:

10. The apparatus of claim 7, specifically configured to: a first judging module (1021), adapted to judge

of the second weight 1 is greater than an
initial value of the first weight 1.

12. The apparatus of claim 7 or 8, wherein the first syn-

19

whether the processed first high frequency band

calculate a correlation coefficient between the 5 signal needs to be attenuated according to the
firstlow frequency band signal of a current frame current frame of speech or audio signal and a
and a low frequency band signal of a previous previous frame of speech or audio signal before
frame of speech or audio signal according to the the switching;
first low frequency band signal of the current a third synthesizing module (1022), adapted to
frame and the low frequency band signal of the 70 synthesize the processed first high frequency
previous frame of speech or audio signal; band signal and the first low frequency band sig-
judge whether the correlation coefficient is with- nal into the wide frequency band signal when
in a given second threshold range; and the first judging module determines that the
if the correlation coefficient is not within the sec- processed first high frequency band signal does
ond threshold range, weight the predicted enve- 15 not need to be attenuated;
lope information and a previous frame envelope a second judging module (1023), adapted to
information according to a set first weight 1 and judge whether an attenuation factor correspond-
a set first weight 2 to calculate the first envelope ing to the processed first high frequency band
information, wherein the first weight 1 refers to signal is greater than a given threshold when
a weight value of the previous frame envelope 20 the first judging module determines that the
information corresponding to a high frequency processed first high frequency band signal
band signal of the previous frame of speech or needs to be attenuated;
audio signal and the first weight 2 refers to a a fourth synthesizing module (1024), adapted
weight value of the predicted envelope informa- to: if the second judging module determines that
tion; the first weight 1 and the first weight 2 are 25 the attenuation factor is not greater than the giv-
fixed constants; and a sum of the first weight 1 en threshold, multiply the processed first high
and the first weight 2 is equal to 1. frequency band signal by the threshold, and syn-
thesize the product and the first low frequency
11. The apparatus of claim 10, wherein the first gener- band signal into the wide frequency band signal;
ating module (1012) is further configured to: 30 a fifth synthesizing module (1025), adapted to:
if the second judging module determines that
if the correlation coefficient is within the second the attenuation factor is greater than the given
threshold range, judge whether a set second threshold, multiply the processed first high fre-
weight 1 is greater than the first weight 1, where- quency band signal by the attenuation factor,
in the second weight 1 refers to a weight value 35 and synthesize the product and the first low fre-
of envelope information corresponding to the quency band signal into the wide frequency
highfrequency band signal of the previous frame band signal; and
of speech or audio signal before the switching; a first modifying module (1026), adapted to mod-
if the second weight 1 is not greater than the first ify the attenuation factor to decrease the atten-
weight 1, weight according to the set first weight 40 uation factor; wherein:
1 and the first weight 2 to calculate the first en-
velope information; an initial value of the attenuation factoris 1,
if the second weight 1 is greater than the first and the threshold is greater than or equal
weight 1, weight according to the second weight to 0 and smaller than 1.
1 and a set second weight 2 to calculate the first 45
envelope information, wherein the second
weight 2 refers to a weight value of the predicted
envelope information; and
decrease the second weight 1 as per a second
weight step, and increase the second weight 2 50
as per the second weight step; wherein:
a sum of the second weight 1 and the sec-
ond weight 2 is equal to 1; an initial value
55
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When a switching of a speech or audio signal occurs,
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Predict the fine structure information and envelope
information corresponding to the first high frequency
band signal
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Weight the predicted envelope information and the
previous M frame envelope information corresponding
to the second high frequency band signal of the previous
M frame of speech or audio signals to obtain first
envelope information corresponding to the first high
frequency band signal
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v

Generate a processed first high frequency band signal
according to the first envelope information and the
predicted fine structure information
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FIG. 3
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Calculate a correlation coefficient between the first low frequency band signal and
the low frequency band signal of the previous N frame of speech or audio signals
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of the previous N frame of speech or audio signals
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Calculate a correlation coefficient between the first low frequency band signal
and the low frequency band signal of the previous frame of speech or audio
signal according to the first low frequency band signal of the current frame of
speech/audio signal and the low frequency band signal of the previous frame

speech or audio signal
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Judge
whether the correlation
fficient is within a given second threshold range
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Weight according to the set first weight 1 and the set first
weight 2 to calculate the first envelope information

Judge whether
a set second weight 1 is greater than the first
weight 1

Yes
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Calculate the first envelope information according
to the set first weight 1 and the first weight 2
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