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METHOD AND APPARATUS FOR PREDICTING HIGH FREQUENCY
EXCITATION SIGNAL

[0001] The present invention clams priority to Chinese Patent Application No.
201310444734.4, filed with the Chinese Patent Office on September 26, 2013, and entitled
"METHOD AND APPARATUS FOR PREDICTING HIGH-FREQUENCY EXCITATION
SIGNAL", which isincorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of communications technologies, and in

particular, to a method and an apparatus for predicting a high frequency excitation signal.

BACKGROUND

[0003] As a requirement on a voice service quality becomes increasingly high in modern
communications, the 3rd Generation Partnership Project (The 3rd Generation Partnership Project,
3GPP) proposes an adaptive multi-rate wideband (Adaptive Multi-Rate Wideband, AMR-WB)
voice codec. The AMR-WB voice codec has advantages such as a high voice reconstruction quality,
alow average coding rate, and good self-adaptation, and is the first voice coding system that can be
simultaneously used for wireless and wired services in the communications history. In an actual
application, on a decoder side of an AMR-WB voice codec, after recelving a low frequency
bitstream sent by an encoder, the decoder may decode the low frequency bitstream to obtain a low
frequency linear prediction (Linear Predictive Coding, LPC) coefficient, and predict a
high-frequency or wideband LPC coefficient by using the low frequency LPC coefficient.
Furthermore, the decoder may use random noise as a high frequency excitation signal, and
synthesize a high frequency signal by using the high frequency or wideband LPC coefficient and
the high frequency excitation signal.

[0004] However, it is found in practice that, athough the high frequency signal may be
synthesized by using the random noise that is used as the high frequency excitation signal and the
high frequency or wideband LPC coefficient, because the random noise is often much different
from an original high frequency excitation signal, performance of the high frequency excitation

signa is relatively poor, which ultimately affects performance of the synthesized high frequency
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signa.

SUMMARY

[0005] Embodiments of the present invention disclose a method and an apparatus for predicting
a high frequency excitation signal, which can better predict a high frequency excitation signal,
thereby improving performance of the high frequency excitation signal.
[0006] A first aspect of the embodiments of the present invention discloses a method for
predicting a high frequency excitation signal, including:

acquiring, according to a received low frequency bitstream, a set of spectra frequency
parameters that are arranged in an order of frequencies, where the spectral frequency parameters
include low frequency line spectral frequency (Line Spectrum Frequency, LSF) parameters or low
frequency immittance spectral frequency (Immittance Spectral Frequencies, ISF) parameters;

for the set of spectral frequency parameters, calculating a spectral frequency parameter
difference between every two spectral frequency parameters that have a same position interva in
some or al of the spectral frequency parameters,

acquiring a minimum spectral frequency parameter difference from the calculated
spectral frequency parameter differences;

determining, according to a frequency bin that corresponds to the minimum spectral
frequency parameter difference, a start frequency bin for predicting a high frequency excitation
signa from alow frequency; and

predicting the high frequency excitation signal from the low frequency according to the
start frequency bin.
[0007] In afirst possible implementation manner of the first aspect of the embodiments of the
present invention, the acquiring, according to a received low frequency bitstream, a set of spectral
frequency parameters that are arranged in an order of frequencies includes:

performing decoding according to the received low frequency bitstream, to obtain the set
of spectral frequency parameters that are arranged in an order of frequencies; or

performing decoding according to the received low frequency bitstream, to obtain alow
frequency signal, and calculating, according to the low frequency signal, the set of spectral
frequency parameters that are arranged in an order of frequencies.
[0008] With reference to the first possible implementation manner of the first aspect of the
embodiments of the present invention, in a second possible implementation manner of the first
aspect of the embodiments of the present invention, if the set of spectral frequency parameters that

are arranged in an order of frequencies are obtained by means of decoding according to the received
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low frequency bitstream, the method further includes:

performing decoding according to the received low frequency bitstream, to obtain alow
frequency excitation signal; and

the predicting the high frequency excitation signal from the low frequency according to
the start frequency bin includes:

selecting, from the low frequency excitation signal, a frequency band with preset
bandwidth as the high frequency excitation signal according to the start frequency bin.
[0009] With reference to the second possible implementation manner of the first aspect of the
embodiments of the present invention, in athird possible implementation manner of the first aspect
of the embodiments of the present invention, the method further includes:

converting the spectra frequency parameters obtained by means of decoding to low
frequency LPC coefficients,

synthesizing alow frequency signa by using the low frequency LPC coefficients and the
low frequency excitation signal;

predicting high frequency or wideband LPC coefficients according to the low frequency
LPC coefficients;

synthesizing a high frequency signal by using the high frequency excitation signal and
the high frequency or wideband LPC coefficients; and

combining the low frequency signal with the high frequency signal, to obtain a
wideband signal.
[0010] With reference to the second possible implementation manner of the first aspect of the
embodiments of the present invention, in a fourth possible implementation manner of the first
aspect of the embodiments of the present invention, the method further includes:

converting the spectra frequency parameters obtained by means of decoding to low
frequency LPC coefficients,

synthesizing alow frequency signa by using the low frequency LPC coefficients and the
low frequency excitation signal;

predicting a high frequency envelope according to the low frequency signal;

synthesizing a high frequency signal by using the high frequency excitation signal and
the high frequency envelope; and

combining the low frequency signal with the high frequency signal, to obtain a
wideband signal.
[0011] With reference to the first possible implementation manner of the first aspect of the

embodiments of the present invention, in afifth possible implementation manner of the first aspect
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of the embodiments of the present invention, if the low frequency signal is obtained by means of
decoding according to the received low frequency bitstream, and the set of spectral frequency
parameters that are arranged in an order of frequencies are calculated according to the low
frequency signal, the predicting the high frequency excitation signal from the low frequency
according to the start frequency bin includes:

processing the low-frequency signal by using an LPC analysis filter, to obtain a low
frequency excitation signal; and

selecting, from the low frequency excitation signal, a frequency band with preset
bandwidth as the high frequency excitation signa according to the start frequency bin.
[0012] With reference to the fifth possible implementation manner of the first aspect of the
embodiments of the present invention, in a sixth possible implementation manner of the first aspect
of the embodiments of the present invention, the method further includes:

converting the calculated spectra frequency parameters to low frequency LPC
coefficients;

predicting high frequency or wideband LPC coefficients according to the low frequency
LPC coefficients;

synthesizing a high frequency signal by using the high frequency excitation signal and
the high frequency or wideband LPC coefficients; and

combining the low frequency signal with the high frequency signal, to obtain a
wideband signal.
[0013] With reference to the fifth possible implementation manner of the first aspect of the
embodiments of the present invention, in a seventh possible implementation manner of the first
aspect of the embodiments of the present invention, the method further includes:

predicting a high frequency envelope according to the low frequency signal;

synthesizing a high frequency signal by using the high frequency excitation signal and
the high frequency envelope; and

combining the low frequency signal with the high frequency signal, to obtain a
wideband signal.
[0014] With reference to the first aspect of the embodiments of the present invention or any one
of thefirst to the seventh possible implementation manners of the first aspect of the embodiments of
the present invention, in an eighth possible implementation manner of the first aspect of the
embodiments of the present invention, the every two spectral frequency parameters that have a
same position interva include every two adjacent spectral frequency parameters or every two

spectral frequency parameters spaced by a same quantity of spectral frequency parameters.
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[0015] A second aspect of the embodiments of the present invention discloses an apparatus for
predicting a high frequency excitation signal, including:

a first acquiring unit, configured to acquire, according to a received low frequency
bitstream, a set of spectral frequency parameters that are arranged in an order of frequencies, where
the spectral frequency parameters include low frequency line spectral frequency LSF parameters or
low frequency immittance spectral frequency |SF parameters,

acalculation unit, configured to: for the set of spectral frequency parameters acquired by
the first acquiring unit, calculate a spectral frequency parameter difference between every two
spectral frequency parameters that have a same position interval in some or al of the spectral
frequency parameters;

a second acquiring unit, configured to acquire a minimum spectral frequency parameter
difference from the spectral frequency parameter differences calculated by the calculation unit;

astart frequency bin determining unit, configured to determine, according to a frequency
bin that corresponds to the minimum spectral frequency parameter difference acquired by the
second acquiring unit, a start frequency bin for predicting a high frequency excitation signal from a
low frequency; and

a high frequency excitation prediction unit, configured to predict the high frequency
excitation signal from the low frequency according to the start frequency bin determined by the start
frequency bin determining unit.

[0016] In a first possible implementation manner of the second aspect of the embodiments of
the present invention, the first acquiring unit is specifically configured to perform decoding
according to the received low frequency bitstream, to obtain the set of spectral frequency
parameters that are arranged in an order of frequencies; or is specifically configured to perform
decoding according to the received low frequency bitstream, to obtain a low frequency signal, and
calculate, according to the low frequency signal, the set of spectral frequency parameters that are
arranged in an order of frequencies.

[0017] With reference to the first possible implementation manner of the second aspect of the
embodiments of the present invention, in a second possible implementation manner of the second
aspect of the embodiments of the present invention, if the first acquiring unit is specifically
configured to perform decoding according to the received low frequency bitstream, to obtain the set
of spectral frequency parameters that are arranged in an order of frequencies, the apparatus further
includes:

a decoding unit, configured to perform decoding according to the received low

frequency bitstream, to obtain alow frequency excitation signal; and
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the high frequency excitation prediction unit is specifically configured to select, from the
low frequency excitation signal obtained by means of decoding by the decoding unit, a frequency
band with preset bandwidth as the high frequency excitation signal according to the start frequency
bin determined by the start frequency bin determining unit.

[0018] With reference to the second possible implementation manner of the second aspect of the
embodiments of the present invention, in a third possible implementation manner of the second
aspect of the embodiments of the present invention, the apparatus further includes:

afirst conversion unit, configured to convert the spectral frequency parameters obtained
by means of decoding by the first acquiring unit to low frequency linear prediction LPC
coefficients;

afirst low frequency signal synthesizing unit, configured to synthesize a low frequency
LPC coefficients obtained by means of conversion by the first conversion unit and the low
frequency excitation signal obtained by means of decoding by the decoding unit into the low
frequency signal;

afirst LPC coefficient prediction unit, configured to predict high frequency or wideband
LPC coefficients according to the low frequency LPC coefficients obtained by means of conversion
by the first conversion unit;

afirst high frequency signal synthesizing unit, configured to synthesize a high frequency
signa by using the high frequency excitation signal selected by the high frequency excitation
prediction unit and the high frequency or wideband LPC coefficients predicted by the first LPC
coefficient prediction unit; and

a first wideband signal synthesizing unit, configured to combine the low frequency
signa synthesized by the first low frequency signal synthesizing unit with the high frequency signal
synthesized by thefirst high frequency signal synthesizing unit, to obtain a wideband signal.

[0019] With reference to the second possible implementation manner of the second aspect of the
embodiments of the present invention, in a fourth possible implementation manner of the second
aspect of the embodiments of the present invention, the apparatus further includes:

a second conversion unit, configured to convert the spectra frequency parameters
obtained by means of decoding by the first acquiring unit to low frequency linear prediction LPC
coefficients;

a second low frequency signa synthesizing unit, configured to synthesize a low
frequency LPC coefficients obtained by means of conversion by the second conversion unit and the
low frequency excitation signal obtained by means of decoding by the decoding unit into the low

frequency signal;
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afirst high frequency envelope prediction unit, configured to predict a high frequency
envelope according to the low frequency signal synthesized by the second low frequency signal
synthesizing unit;

a second high frequency signal synthesizing unit, configured to synthesize a high
frequency signal by using the high frequency excitation signal selected by the high frequency
excitation prediction unit and the high frequency envelope predicted by the first high frequency
envel ope prediction unit; and

a second wideband signal synthesizing unit, configured to combine the low frequency
signal synthesized by the second low frequency signal synthesizing unit with the high frequency
signal synthesized by the second high frequency signal synthesizing unit, to obtain a wideband
signal.

[0020] With reference to the first possible implementation manner of the second aspect of the
embodiments of the present invention, in a fifth possible implementation manner of the second
aspect of the embodiments of the present invention, if the first acquiring unit is specifically
configured to perform decoding according to the received low frequency bitstream, to obtain the
low frequency signal, and calculate, according to the low frequency signal, the set of spectra
frequency parameters that are arranged in an order of frequencies, the high frequency excitation
prediction unit is specificaly configured to process the low-frequency signa by using an LPC
analysis filter, to obtain a low frequency excitation signal, and select, from the low frequency
excitation signal, a frequency band with preset bandwidth as the high frequency excitation signal
according to the start frequency bin determined by the start frequency bin determining unit.

[0021] With reference to the fifth possible implementation manner of the second aspect of the
embodiments of the present invention, in a sixth possible implementation manner of the second
aspect of the embodiments of the present invention, the apparatus further includes:

a third conversion unit, configured to convert the calculated spectral frequency
parameters obtained by the first acquiring unit to low frequency linear prediction LPC coefficients;

a second LPC coefficient prediction unit, configured to predict high frequency or
wideband LPC coefficients according to the low frequency LPC coefficients obtained by means of
conversion by the third conversion unit;

a third high frequency signa synthesizing unit, configured to synthesize a high
frequency signal by using the high frequency excitation signal selected by the high frequency
excitation prediction unit and the high frequency or wideband LPC coefficients predicted by the
second LPC coefficient prediction unit; and

a third wideband signa synthesizing unit, configured to combine the low frequency
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signal obtained by means of decoding by the first acquiring unit with the high frequency signal
synthesized by the third high frequency signal synthesizing unit, to obtain awideband signal.

[0022] With reference to the fifth possible implementation manner of the second aspect of the
embodiments of the present invention, in a seventh possible implementation manner of the second
aspect of the embodiments of the present invention, the apparatus further includes:

a third high frequency envelope prediction unit, configured to predict a high frequency
envelope according to the low frequency signal obtained by means of decoding by the first
acquiring unit;

a fourth high frequency signal synthesizing unit, configured to synthesize a high
frequency signal by using the high frequency excitation signal selected by the high frequency
excitation prediction unit and the high frequency envelope predicted by the third high frequency
envel ope prediction unit; and

a fourth wideband signal synthesizing unit, configured to combine the low frequency
signal obtained by means of decoding by the first acquiring unit with the high frequency signal
synthesized by the fourth high frequency signal synthesizing unit, to obtain awideband signal.
[0023] With reference to the second aspect of the embodiments of the present invention or any
one of the first to the seventh possible implementation manners of the second aspect of the
embodiments of the present invention, in an eighth possible implementation manner of the second
aspect of the embodiments of the present invention, the every two spectral frequency parameters
that have a same position interval include every two adjacent spectral frequency parameters or
every two spectra frequency parameters spaced by a same quantity of spectral frequency
parameters.

[0024] In the embodiments of the present invention, after a set of spectral frequency parameters
that are arranged in an order of frequencies are acquired according to a received low frequency
bitstream, a spectral frequency parameter difference between any two spectral frequency parameters,
which have a same position interval, in this set of spectral frequency parameters may be calculated,
and further, a minimum spectral frequency parameter difference is acquired from the calculated
spectral frequency parameter differences, where the spectral frequency parameters include low
frequency line spectral frequency LSF parameters or low frequency immittance spectral frequency
ISF parameters, and therefore, the minimum spectral frequency parameter difference is a minimum
L SF parameter difference or a minimum ISF parameter difference. It may be learned according to a
mapping relationship between signal energy and a frequency bin that corresponds to an LSF
parameter difference or an ISF parameter difference that, a smaller LSF parameter difference or ISF

parameter difference indicates greater signal energy, and therefore, a start frequency bin for
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predicting a high frequency excitation signa from a low frequency is determined according to a
frequency bin that corresponds to the minimum spectral frequency parameter difference (that is, the
minimum LSF parameter difference or the minimum ISF parameter difference), and the high
frequency excitation signal is predicted from the low frequency according to the start frequency bin,
which can implement prediction of a high frequency excitation signal that have relatively good
coding quality, so that the high frequency excitation signal can be better predicted, thereby

effectively improving performance of the high frequency excitation signal.

BRIEF DESCRIPTION OF DRAWINGS

[0025] To describe the technical solutions in the embodiments of the present invention more
clearly, the following briefly introduces the accompanying drawings required for describing the
embodiments. Apparently, the accompanying drawings in the following description show merely
some embodiments of the present invention, and a person of ordinary skill in the art may still derive
other drawings from these accompanying drawings without creative efforts.

[0026] FIG. 1 is a schematic flowchart of a method for predicting a high frequency excitation
signal disclosed by an embodiment of the present invention;

[0027] FIG. 2 is a schematic diagram of a process of predicting a high frequency excitation
signal disclosed by an embodiment of the present invention;

[0028] FIG. 3 is a schematic diagram of another process of predicting a high frequency
excitation signal disclosed by an embodiment of the present invention;

[0029] FIG. 4 is a schematic diagram of another process of predicting a high frequency
excitation signal disclosed by an embodiment of the present invention;

[0030] FIG. 5 is a schematic diagram of another process of predicting a high frequency
excitation signal disclosed by an embodiment of the present invention;

[0031] FIG. 6 is a schematic structural diagram of an apparatus for predicting a high frequency
excitation signal disclosed by an embodiment of the present invention;

[0032] FIG. 7 is a schematic structural diagram of another apparatus for predicting a high
frequency excitation signal disclosed by an embodiment of the present invention;

[0033] FIG. 8 is a schematic structural diagram of another apparatus for predicting a high
frequency excitation signal disclosed by an embodiment of the present invention;

[0034] FIG. 9 is a schematic structural diagram of another apparatus for predicting a high
frequency excitation signal disclosed by an embodiment of the present invention;

[0035] FIG. 10 is a schematic structural diagram of another apparatus for predicting a high

frequency excitation signa disclosed by an embodiment of the present invention; and
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[0036] FIG. 11 is a schematic structural diagram of a decoder disclosed by an embodiment of
the present invention.

DESCRIPTION OF EMBODIMENTS

[0037] The following clearly and completely describes the technical solutions in the
embodiments of the present invention with reference to the accompanying drawings in the
embodiments of the present invention. Apparently, the described embodiments are merely some
rather than all of the embodiments of the present invention. All other embodiments obtained by a
person of ordinary skill in the art based on the embodiments of the present invention without
creative efforts shall fall within the protection scope of the present invention.

[0038] The embodiments of the present invention disclose a method and an apparatus for
predicting a high frequency excitation signal, which can better predict a high frequency excitation
signal, thereby improving performance of the high frequency excitation signal. Detailed
descriptions are made below separately.

[0039] Referring to FIG. 1, FIG. 1 is a schematic flowchart of a method for predicting a high
frequency excitation signal disclosed by an embodiment of the present invention. As shown in FIG.
1, the method for predicting a high frequency excitation signal may include the following steps:
[0040] 101: Acquire, according to a received low frequency bitstream, a set of spectrd
frequency parameters that are arranged in an order of frequencies, where the spectral frequency
parameters include low frequency L SF parameters or low frequency |ISF parameters.

[0041] In this embodiment of the present invention, because the spectral frequency parameters
include low frequency LSF parameters or low frequency ISF parameters, each low frequency LSF
parameter or low frequency ISF parameter further corresponds to a frequency, and in a low
frequency bitstream, frequencies corresponding to low frequency LSF parameters or low frequency
ISF parameters are usually arranged in ascending order, a set of spectral frequency parameters that
are arranged in an order of frequencies are a set of spectral frequency parameters that are that are
arranged in an order of frequencies that correspond to the spectral frequency parameters.

[0042] In this embodiment of the present invention, the set of spectral frequency parameters that
are arranged in an order of frequencies may be acquired by a decoder according to the received low
frequency bitstream. The decoder may be a decoder in an AMR-WB voice codec, or may be avoice
decoder, alow frequency bitstream decoder, or the like of another type, which is not limited in this
embodiment of the present invention. The decoder in this embodiment of the present invention may
include at least one processor, and the decoder may work under control of the at least one processor.

[0043] In an embodiment, after the decoder receives a low frequency bitstream sent by an
10
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encoder, the decoder may first directly decode the low frequency bitstream sent by the encoder to
obtain line spectral pair (Linear Spectral Pairs, LSP) parameters, and then convert the LSP
parameters to low frequency LSF parameters; or the decoder may first directly decode the low
frequency bitstream sent by the encoder to obtain immittance spectral pair (Immittance Spectral
Pairs, ISP) parameters, and then convert the ISP parameters to low frequency |SF parameters.

[0044] Specific conversion processes in which the decoder converts the LSP parameters to the
low frequency LSF parameters, and the decoder converts the ISP parameters to the low frequency
ISF parameters are common knowledge known by a person skilled in the art, and are not described
in detail herein in this embodiment of the present invention.

[0045] In this embodiment of the present invention, the spectral frequency parameter may aso
be any frequency domain indication parameter of an LPC coefficient, such as an LSP parameter or
an L SF parameter, which is not limited in this embodiment of the present invention.

[0046] In another embodiment, after receiving a low frequency bitstream sent by an encoder,
the decoder may perform decoding according to the received low frequency bitstream, to obtain a
low frequency signal, and calculate, according to the low frequency signal, the set of spectra
frequency parameters that are arranged in an order of frequencies.

[0047] Specifically, the decoder may calculate LPC coefficients according to the low frequency
signal, and then convert the LPC coefficients to L SF parameters or |SF parameters, where a specific
calculation process in which the LPC coefficients are converted to the LSF parameters or ISF
parameters is also common knowledge known by a person skilled in the art, and is aso not
described in detail herein in this embodiment of the present invention.

[0048] 102: For the acquired set of spectral frequency parameters, calculate a spectral frequency
parameter difference between every two spectra frequency parameters that have a same position
interval in some or al of the spectral frequency parameters.

[0049] In this embodiment of the present invention, the decoder may select some spectra
frequency parameters from the acquired set of spectral frequency parameters, and calculate a
spectral frequency parameter difference between every two spectral frequency parameter, which
have a same position interval, in the selected spectral frequency parameters. Certainly, in this
embodiment of the present invention, the decoder may select all spectral frequency parameters from
the acquired set of spectral frequency parameters, and calculate a spectral frequency parameter
difference between every two spectral frequency parameter, which have a same position interval, in
all the selected spectral frequency parameters. In other words, either the some or al the spectral
frequency parameters are spectra frequency parameters in the acquired set of spectral frequency

parameters.
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[0050] In this embodiment of the present invention, after the decoder acquires the set of spectral
frequency parameters (that is, the low frequency LSF parameters or the low frequency ISF
parameters) that are arranged in an order of frequencies, the decoder may calculate, for this
acquired set of spectral frequency parameters, a spectral frequency parameter difference between
every two spectral frequency parameters, which have a same position interval, in (some or al of)
this set of frequency parameters.

[0051] In an embodiment, the every two spectral frequency parameters that have a same
position interval include every two spectral frequency parameters whose positions are adjacent,
which for example, may be every two low frequency LSF parameters whose positions are adjacent
(that is, a position interval is O LSF parameter) in a set of low frequency LSF parameters that are
arranged in ascending order of frequencies, or may be every two low frequency ISF parameters
whose positions are adjacent (that is, a position interval is O ISF parameters) in a set of low
frequency | SF parameters that are arranged in ascending order of frequencies.

[0052] In another embodiment, the every two spectral frequency parameters that have a same
position interval include every two spectral frequency parameters whose positions are spaced by a
same quantity (such as one or two) of spectral frequency parameters, which for example, may be
LSF [1] and LSF [3], LSF [2] and LSF [4], LSF [3] and LSF [5], or the like in a set of low
frequency LSF parameters that are arranged in ascending order of frequencies, where position
intervals of LSF [1] and LSF [3], LSF [2] and LSF [4], and LSF [3] and LSF [5] are al one LSF
parameter, that is LSF [2], LSF [3], and LSF [4].

[0053] 103: Acquire a minimum spectral frequency parameter difference from the calculated
spectral frequency parameter differences.

[0054] In this embodiment of the present invention, after calculating the spectral frequency
parameter differences, the decoder may acquire the minimum spectral frequency parameter
difference from the calculated spectral frequency parameter differences.

[0055] 104: Determine, according to a frequency bin that corresponds to the minimum spectral
frequency parameter difference, a start frequency bin for predicting a high frequency excitation
signa from alow frequency.

[0056] In this embodiment of the present invention, because the minimum spectral frequency
parameter difference corresponds to two frequency bins, the decoder may determine, according to
the two frequency bins, the start frequency bin for predicting the high frequency excitation signal
from the low frequency. For example, the decoder may use a smaller frequency bin in the two
frequency bin as the start frequency bin for predicting the high frequency excitation signal from the
low frequency, or the decoder may use a greater frequency bin in the two frequency bins as the start
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frequency bin for predicting the high frequency excitation signal from the low frequency, or the
decoder may use a frequency bin located between the two frequency bins as the start frequency bin
for predicting the high frequency excitation signal from the low frequency, that is, the selected start
frequency bin is greater than or equal to the smaller frequency bin in the two frequency bins, and is
less than or equal to the greater frequency bin in the two frequency bins, and specific selection of
the start frequency bin is not limited in this embodiment of the present invention.

[0057] For example, if a difference between LSF [2] and LSF [4] is a minimum LSF difference,
the decoder may use a minimum frequency bin corresponding to LSF [2] as the start frequency bin
for predicting the high frequency excitation signal from the low frequency, or the decoder may use a
maximum frequency bin corresponding to LSF [4] as the start frequency bin for predicting the high
frequency excitation signal from the low frequency, or the decoder may use a frequency bin in a
frequency bin range between a minimum frequency bin that corresponds to LSF [2] and a maximum
frequency bin that corresponds to LSF [4] as the start frequency bin for predicting the high
frequency excitation signal from the low frequency, which is not limited in this embodiment of the
present invention.

[0058] 105: Predict the high frequency excitation signal from the low frequency according to
the start frequency bin.

[0059] In this embodiment of the present invention, after determining the start frequency bin for
predicting the high frequency excitation signal from the low frequency, the decoder may predict the
high frequency excitation signal from the low frequency. For example, the decoder selects, from a
low frequency excitation signal that corresponds to a low frequency bitstream, a frequency band
with preset bandwidth as a high frequency excitation signal according to a start frequency bin.
[0060] In the method described in FIG. 1, after acquiring, according to a received low
frequency bitstream, a set of spectral frequency parameters that are arranged in an order of
frequencies, a decoder may calculate a spectral frequency parameter difference between every two
spectral frequency parameters, which have a same position interval, in this set of the spectra
frequency parameters, and further acquire a minimum spectral frequency parameter difference from
the calculated spectral frequency parameter differences, where the spectral frequency parameters
include low frequency line spectral frequency LSF parameters or low frequency immittance spectral
frequency |ISF parameters, and therefore, the minimum spectral frequency parameter differenceis a
minimum LSF parameter difference or a minimum ISF parameter difference. It may be learned
according to a mapping relationship between signal energy and a frequency bin that corresponds to
an LSF parameter difference or an ISF parameter difference that, a smaller LSF parameter

difference or ISF parameter difference indicates greater signal energy, and therefore, the decoder
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determines, according to a frequency bin that corresponds to the minimum spectral frequency
parameter difference (that is, the minimum LSF parameter difference or the minimum ISF
parameter difference), a start frequency bin for predicting a high frequency excitation signal from a
low frequency, and predicts the high frequency excitation signal from the low frequency according
to the start frequency bin of the high frequency excitation signal, which can implement prediction of
a high frequency excitation signal that have good coding quality, so that the high frequency
excitation signa can be better predicted, thereby effectively improving performance of the high
frequency excitation signal.
[0061] Referring to FIG. 2, FIG. 2 is a schematic diagram of a process of predicting a high
frequency excitation signal disclosed by an embodiment of the present invention. As shown in FIG.
2, the process of predicting a high frequency excitation signal is:
[0062] 1. A decoder performs decoding according to a received low frequency bitstream, to
obtain aset of low frequency LSF parameters that are arranged in an order of frequencies.
[0063] 2. The decoder calculates, for the acquired set of low frequency LSF parameters, a
difference LSF_DIFF between every two low frequency LSF parameters, which have adjacent
positions, in (some or al of) this set of low frequency LSF parameters, and it is assumed that
LSF_DIFF[i]= LSHi+1]- LSHi], where i<M, i indicates the ith LSF, and M indicates a quantity of
low frequency L SF parameters.
[0064] 3. The decoder acquires a minimum MIN_LSF DIFF from the calculated differences
LSF_DIFF.
[0065] As an optional implementation manner, the decoder may determine, according to a rate
of the low frequency bitstream, a range for searching for the minimum MIN_LSF DIFF, that is, a
position of a highest frequency that corresponds to LSF_DIFF, where a higher rate indicates a larger
search range, and a lower rate indicates a smaller search range. For example, in an AMR-WB, when
arateisless than or equal to 8.85 kbps, a maximum value of i is M-8; or when arate is less than or
equal to 12.65 kbps, a maximum value of i is M-6; or when arate less is than or equal to 15.85 kbps,
amaximum value of i isM-4.
[0066] As an optional implementation manner, when a minimum MIN_LSF DIFF is searched
for, a correction factor @ may be first used to correct LSF_DIFF, where & decreases with
increase of afrequency, that is:

a* |SF DIFF[i]<MIN_LSF DIFF, where i<M, and 0<@ <1.
[0067] 4. The decoder determines, according to a frequency bin that corresponds to the
minimum MIN_LSF DIFF, a start frequency bin for predicting a high frequency excitation signal
from alow frequency.

14



10

15

20

25

30

[0068] 5. The decoder performs decoding according to the received low frequency bitstream, to
obtain alow frequency excitation signal.

[0069] 6. The decoder selects, from the low frequency excitation signal, a frequency band with
preset bandwidth as the high frequency excitation signal according to the start frequency bin.

[0070] Still further, the process of predicting a high frequency excitation signal shown in FIG. 2
may further include:

[0071] 7. The decoder converts the low frequency LSF parameters obtained by means of
decoding to low frequency LPC coefficients.

[0072] 8. The decoder synthesizes a low frequency signal by using the low frequency LPC
coefficients and the low frequency excitation signal.

[0073] 9. The decoder predicts high frequency or wideband LPC coefficients according to the
low frequency LPC coefficients.

[0074] 10. The decoder synthesizes a high frequency signal by using the high frequency
excitation signal and the high frequency or wideband LPC coefficients.

[0075] 11. The decoder combines the low frequency signal with the high frequency signal, to
obtain awideband signal.

[0076] As an optiona implementation manner, when arate of alow frequency bitstream rate is
greater than a given threshold, a signal, whose frequency band is adjacent to that of a high
frequency signal, in a low frequency excitation signal obtained by means of decoding may be
fixedly selected as a high frequency excitation signal; for example, in an AMR-WB, when arateis
greater than or equal to 23.05 kbps, a signal of a frequency band of 4 to 6 kHz may be fixedly
selected as a high frequency excitation signal of 6 to 8 kHz.

[0077] As an optiona implementation manner, in the method described in FIG. 2, the LSF
parameters may also be replaced by ISF parameters, which does not affect implementation of the
present invention.

[0078] In the process described in FIG. 2, a decoder predicts a high frequency excitation signal
from a low frequency excitation signal according to a start frequency bin of the high frequency
excitation signal, which can implement prediction of a high frequency excitation signal that have
good coding quality, so that the high frequency excitation signal can be better predicted, thereby
effectively improving performance of the high frequency excitation signal. Further, after the
decoder combines a low frequency signal with a high frequency signal, performance of a wideband
signal can also be improved.

[0079] Referring to FIG. 3, FIG. 3 is a schematic diagram of another process of predicting a

high frequency excitation signal disclosed by an embodiment of the present invention. As shown in
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FIG. 3, the process of predicting a high frequency excitation signal is:
[0080] 1. A decoder performs decoding according to a received low frequency bitstream, to
obtain a set of low frequency L SF parameters that are arranged in an order of frequencies.
[0081] 2. The decoder calculates, for the acquired set of low frequency LSF parameters, a
difference LSF_DIFF between every two low frequency LSF parameters, which have a position
interval of 2 low frequency LSF parameters, in (some or al of) this set of low frequency LSF
parameters, and it is assumed that LSF_DIFF[i]= LSHi+2]- LSHi], where i<M, i indicates the ith
L SF, and M indicates a quantity of low frequency L SF parameters.
[0082] 3. The decoder acquires a minimum MIN_LSF DIFF from the calculated differences
LSF DIFF.
[0083] As an optiona implementation manner, the decoder may determine, according to a rate
of the low frequency bitstream, a range for searching for the minimum MIN_LSF DIFF, that is, a
position of ahighest frequency that corresponds to LSF_DIFF, where a higher rate indicates alarger
search range, and a lower rate indicates a smaller search range. For example, in an AMR-WB, when
arateisless than or equal to 8.85 kbps, a maximum value of i is M-8; or when arate is less than or
equal to 12.65 kbps, a maximum value of i is M-6; or when arate lessis than or equal to 15.85 kbps,
amaximum value of i isM-4.
[0084] As an optional implementation manner, when a minimum MIN_LSF DIFF is searched
for, a correction factor & may be used to correct MIN_LSF DIFF, where @ decreases with
increase of afrequency, that is.

LSF DIFF[i]1<®* MIN_LSF DIFF, wherei<M, and & >1.
[0085] 4. The decoder determines, according to a frequency bin that corresponds to the
minimum MIN_LSF DIFF, a start frequency bin for predicting a high frequency excitation signal
from alow frequency.
[0086] 5. The decoder performs decoding according to the received low frequency bitstream, to
obtain alow frequency excitation signal.
[0087] 6. The decoder selects, from the low frequency excitation signal, a frequency band with
preset bandwidth as the high frequency excitation signal according to the start frequency bin.
[0088] Still further, the process of predicting a high frequency excitation signal shown in FIG. 3
may further include:
[0089] 7. The decoder converts the low frequency LSF parameters obtained by means of
decoding to low frequency LPC coefficients.
[0090] 8. The decoder synthesizes a low frequency signal by using the low frequency LPC

coefficients and the low frequency excitation signal.
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[0091] 9. The decoder predicts a high frequency envelope according to the synthesized low
frequency signal.

[0092] 10. The decoder synthesizes a high frequency signal by using the high frequency
excitation signal and the high frequency envelope.

[0093] 11. The decoder combines the low frequency signa with the high frequency signal, to
obtain awideband signal.

[0094] As an optional implementation manner, when arate of alow frequency bitstream rate is
greater than a given threshold, a signal, whose frequency band is adjacent to that of a high
frequency signal, in a low frequency excitation signal obtained by means of decoding may be
fixedly selected as a high frequency excitation signal; for example, in an AMR-WB, when arateis
greater than or equal to 23.05 kbps, a signal of a frequency band of 4 to 6 kHz may be fixedly
selected as a high frequency excitation signal of 6 to 8 kHz.

[0095] As an optiona implementation manner, in the method described in FIG. 3, the LSF
parameters may also be replaced by ISF parameters, which does not affect implementation of the
present invention.

[0096] In the process described in FIG. 3, a decoder predicts a high frequency excitation signal
from a low frequency excitation signal according to a start frequency bin of the high frequency
excitation signal, which can implement prediction of a high frequency excitation signal that have
good coding quality, so that the high frequency excitation signal can be better predicted, thereby
effectively improving performance of the high frequency excitation signal. Further, after the
decoder combines a low frequency signal with a high frequency signal, performance of a wideband
signal can aso be improved.

[0097] Referring to FIG. 4, FIG. 4 is a schematic diagram of another process of predicting a
high frequency excitation signal disclosed by an embodiment of the present invention. As shown in
FIG. 4, the process of predicting a high frequency excitation signal is:

[0098] 1. A decoder performs decoding according to a received low frequency bitstream, to
obtain alow frequency signal.

[0099] 2. The decoder calculates, according to the low frequency signal, a set of low frequency
L SF parameters that are arranged in an order of frequencies.

[0100] 3. The decoder calculates, for the set of calculated low frequency LSF parameters
calculation, a difference LSF_DIFF between every two low frequency LSF parameters, which have
adjacent positions, in (some or all of) this set of low frequency LSF parameters, and it is assumed
that LSF_DIFF[i]= LSF[i+1]- LSH[i], where i<M, i indicates the ith LSF, and M indicates a quantity

of low frequency L SF parameters.
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[0101] 4. The decoder acquires a minimum MIN_LSF DIFF from the calculated differences
LSF DIFF.

[0102] As an optiona implementation manner, the decoder may determine, according to a rate
of the low frequency bitstream, a range for searching for the minimum MIN_LSF DIFF, that is, a
position of ahighest frequency that corresponds to LSF_DIFF, where a higher rate indicates alarger
search range, and a lower rate indicates a smaller search range. For example, in an AMR-WB, when
arateisless than or equal to 8.85 kbps, a maximum value of i is M-8; or when arate is less than or
equal to 12.65 kbps, a maximum value of i is M-6; or when arate lessis than or equal to 15.85 kbps,
amaximum value of i isM-4.

As an optional implementation manner, when minimum a MIN_LSF DIFF is searched
for, a correction factor & may be used to correct LSF_DIFF, where & decreases with increase of
afrequency, that is:

a*|SF DIFF[i]<MIN_LSF DIFF, where i<M, and 0<@ <1.

[0103] 5. The decoder determines, according to a frequency bin that corresponds to the
minimum MIN_LSF DIFF, a start frequency bin for predicting a high frequency excitation signal
from alow frequency.

[0104] 6. The decoder processes the low-frequency signal by using an LPC analysis filter, to
obtain alow frequency excitation signal.

[0105] 7. The decoder selects, from the low frequency excitation signal, a frequency band with
preset bandwidth as the high frequency excitation signal according to the start frequency bin.

[0106] Still further, the process of predicting a high frequency excitation signal shown in FIG. 4
may further include:

[0107] 8. The decoder converts the calculated low frequency LSF parameters to low frequency
LPC coefficients.

[0108] 9. The decoder predicts high frequency or wideband LPC coefficients according to the
low frequency LPC coefficients.

[0109] 10. The decoder synthesizes a high frequency signal by using the high frequency
excitation signal and the high frequency or wideband LPC coefficients.

[0110] 11. The decoder combines the low frequency signa with the high frequency signal, to
obtain awideband signal.

[0111] As an optional implementation manner, when arate of alow frequency bitstream rate is
greater than a given threshold, a signal, whose frequency band is adjacent to that of a high
frequency signal, in alow frequency signal obtained by means of decoding may be fixedly selected
as a high frequency excitation signal; for example, in an AMR-WB, when arate is greater than or

18



10

15

20

25

30

equal to 23.05 kbps, a signa of a frequency band of 4 to 6 kHz may be fixedly selected as a high
frequency excitation signal of 6 to 8 kHz.

[0112] As an optiona implementation manner, in the method described in FIG. 4, the LSF
parameters may also be replaced by ISF parameters, which does not affect implementation of the
present invention.

[0113] In the process described in FIG. 4, a decoder predicts a high frequency excitation signal
from a low frequency signal according to a start frequency bin of the high frequency excitation
signal, which can implement prediction of a high frequency excitation signal that have good coding
quality, so that the high frequency excitation signal can be better predicted, thereby effectively
improving performance of the high frequency excitation signal. Further, after the decoder combines
alow frequency signal with a high frequency signal, performance of a wideband signal can also be
improved.

[0114] Referring to FIG. 5, FIG. 5 is a schematic diagram of another process of predicting a
high frequency excitation signal disclosed by an embodiment of the present invention. As shown in
FIG. 5, the process of predicting a high frequency excitation signal is:

[0115] 1. A decoder performs decoding according to a received low frequency bitstream, to
obtain alow frequency signal.

[0116] 2. The decoder calculates, according to the low frequency signal, a set of low frequency
L SF parameters that are arranged in an order of frequencies.

[0117] 3. The decoder calculates, for the set of calculated low frequency LSF parameters, a
difference LSF_DIFF between every two low frequency LSF parameters, which have a position
interval of 2 low frequency LSF parameters, in (some or al of) this set of low frequency LSF
parameters, and it is assumed that LSF_DIFF[i]= LSHi+2]- LSHi], where i<M, i indicates the ith
difference, and M indicates a quantity of low frequency L SF parameters.

[0118] 4. The decoder acquires a minimum MIN_LSF DIFF from the calculated differences
LSF DIFF.

[0119] As an optiona implementation manner, the decoder may determine, according to a rate
of the low frequency bitstream, a range for searching for the minimum MIN_LSF DIFF, that is, a
position of a highest frequency corresponding to LSF_DIFF, where a higher rate indicates a larger
search range, and a lower rate indicates a smaller search range. For example, in an AMR-WB, when
arateisless than or equa to 8.85 kbps, a maximum value of i is M-8; or when arate is less than or
equal to 12.65 kbps, a maximum value of i is M-6; or when arate lessis than or equal to 15.85 kbps,
amaximum value of i isM-4.

[0120] As an optional implementation manner, when a minimum MIN_LSF DIFF is searched
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for, a correction factor @ may be used to correct MIN_LSF DIFF, where @ decreases with
increase of afrequency, that is:

LSF DIFF[i]1<®* MIN_LSF _DIFF, wherei<M, and & >1.
[0121] 5. The decoder determines, according to a frequency bin that corresponds to the
minimum MIN_LSF DIFF, a start frequency bin for predicting a high frequency excitation signal
from alow frequency.
[0122] 6. The decoder processes the low-frequency signal by using an LPC analysis filter, to
obtain alow frequency excitation signal.
[0123] 7. The decoder selects, from the low frequency excitation signal, a frequency band with
preset bandwidth as the high frequency excitation signal according to the start frequency bin.
[0124] Still further, the process of predicting a high frequency excitation signal shown in FIG. 5
may further include:
[0125] 8. The decoder predicts a high frequency envelope according to the low frequency
signal.
[0126] In an embodiment, the decoder may predict the high frequency envelope according to
low frequency LPC coefficients and the low frequency excitation signal.
[0127] 9. The decoder synthesizes a high frequency signal by using the high frequency
excitation signal and the high frequency envelope.
[0128] 10. The decoder combines the low frequency signal with the high frequency signal, to
obtain awideband signal.
[0129] As an optional implementation manner, when arate of alow frequency bitstream rate is
greater than a given threshold, a signal, whose frequency band is adjacent to that of a high
frequency signal, in alow frequency signal obtained by means of decoding may be fixedly selected
as a high frequency excitation signal; for example, in an AMR-WB, when arate is greater than or
equal to 23.05 kbps, a signa of a frequency band of 4 to 6 kHz may be fixedly selected as a high
frequency excitation signal of 6 to 8 kHz.
[0130] As an optiona implementation manner, in the method described in FIG. 5, the LSF
parameters may also be replaced by ISF parameters, which does not affect implementation of the
present invention.
[0131] In the process described in FIG. 5, a decoder predicts a high frequency excitation signal
from a low frequency signal according to a start frequency bin of the high frequency excitation
signal, which can implement prediction of a high frequency excitation signal that have good coding
quality, so that the high frequency excitation signal can be better predicted, thereby effectively
improving performance of the high frequency excitation signal. Further, after the decoder combines
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alow frequency signal with a high frequency signal, performance of a wideband signal can also be
improved.

[0132] Referring to FIG. 6, FIG. 7 is a schematic structural diagram of an apparatus for
predicting a high frequency excitation signal disclosed by an embodiment of the present invention.
The apparatus for predicting a high frequency excitation signal shown in FIG. 6 may be physicaly
implemented as an independent device, or may be used as a newly added part of a decoder, which is
not limited in this embodiment of the present invention. As shown in FIG. 6, the apparatus for
predicting a high frequency excitation signal may include:

afirst acquiring unit 601, configured to acquire, according to a received low frequency
bitstream, a set of spectral frequency parameters that are arranged in an order of frequencies, where
the spectral frequency parameters include low frequency LSF parameters or low frequency ISF
parameters;

a caculation unit 602, configured to: for the set of spectral frequency parameters
acquired by the first acquiring unit 601, calculate a spectral frequency parameter difference between
every two spectra frequency parameters that have a same position interval in some or al of the
spectral frequency parameters,

a second acquiring unit 603, configured to acquire a minimum spectral frequency
parameter difference from the spectral frequency parameter differences calculated by the calculation
unit 602;

a start frequency bin determining unit 604, configured to determine, according to a
frequency bin that corresponds to the minimum spectral frequency parameter difference acquired by
the second acquiring unit 603, a start frequency bin for predicting a high frequency excitation signal
from alow frequency; and

a high frequency excitation prediction unit 605, configured to predict the high frequency
excitation signal from the low frequency according to the start frequency bin determined by the start
frequency bin determining unit 604.

[0133] As an optional implementation manner, the first acquiring unit 601 may be specifically
configured to perform decoding according to the received low frequency bitstream, to obtain the set
of spectral frequency parameters that are arranged in an order of frequencies; or is specificaly
configured to perform decoding according to the received low frequency bitstream, to obtain a low
frequency signal, and calculate, according to the low frequency signal, the set of spectral frequency
parameters that are arranged in an order of frequencies.

[0134] In an embodiment, the every two spectral frequency parameters that have a same

position interval include every two adjacent spectral frequency parameters or every two spectra
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frequency parameters spaced by a same quantity of spectral frequency parameters.

[0135] The apparatus for predicting a high frequency excitation signal described in FIG. 6 can
predict a high frequency excitation signal from a low frequency excitation signa according to a
start frequency bin of a high frequency excitation signal, which can implement prediction of a high
frequency excitation signal that have good coding quality, so that the high frequency excitation
signa can be better predicted, thereby effectively improving performance of the high frequency
excitation signal.

[0136] Also referring to FIG. 7, FIG. 7 is a schematic structural diagram of another apparatus
for predicting a high frequency excitation signa disclosed by an embodiment of the present
invention. The apparatus for predicting a high frequency excitation signal shown in FIG. 7 is
obtained by optimizing the apparatus for predicting a high frequency excitation signal shown in FIG.
6. In the apparatus for predicting a high frequency excitation signal shown in FIG. 7, if the first
acquiring unit 601 is specificaly configured to perform decoding according to the received low
frequency bitstream, to obtain the set of spectral frequency parameters that are arranged in an order
of frequencies, in addition to all the units of the apparatus for predicting a high frequency excitation
signa shown in FIG. 6, the apparatus for predicting a high frequency excitation signal shown in
FIG. 7 may further include:

a decoding unit 606, configured to decode the received low frequency bitstream, to
obtain alow frequency excitation signal; and

correspondingly, the high frequency excitation prediction unit 605 is specificaly
configured to select, from the low frequency excitation signal obtained by means of decoding by the
decoding unit 606, a frequency band with preset bandwidth as the high frequency excitation signal
according to the start frequency bin determined by the start frequency bin determining unit 604.
[0137] As an optiona implementation manner, the apparatus for predicting a high frequency
excitation signal shown in FIG. 7 may further include:

a first conversion unit 607, configured to convert the spectral frequency parameters
obtained by means of decoding by the first acquiring unit 601 to low frequency LPC coefficients;

a first low frequency signal synthesizing unit 608, configured to synthesize a low
frequency signal by using the low frequency LPC coefficients obtained by means of conversion by
the first conversion unit 607 and the low frequency excitation signal obtained by means of decoding
by the decoding unit 606;

a first LPC coefficient prediction unit 609, configured to predict high frequency or
wideband LPC coefficients according to the low frequency LPC coefficients obtained by means of

conversion by the first conversion unit 607;
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a first high frequency signal synthesizing unit 610, configured to synthesize a high
frequency signal by using the high frequency excitation signal selected by the high frequency
excitation prediction unit 605 and the high frequency or wideband L PC coefficients predicted by the
first LPC coefficient prediction unit 608; and

afirst wideband signal synthesizing unit 611, configured to combine the low frequency
signa synthesized by the first low frequency signal synthesizing unit 607 with the high frequency
signal synthesized by the first high frequency signal synthesizing unit 609, to obtain a wideband
signal.

[0138] Also referring to FIG. 8, FIG. 8 is a schematic structural diagram of another apparatus
for predicting a high frequency excitation signa disclosed by an embodiment of the present
invention. The apparatus for predicting a high frequency excitation signal shown in FIG. 8 is
obtained by optimizing the apparatus for predicting a high frequency excitation signal shown in FIG.
6. In the apparatus for predicting a high frequency excitation signal shown in FIG. 8, if the first
acquiring unit 601 is specificaly configured to perform decoding according to the received low
frequency bitstream, to obtain the set of spectral frequency parameters that are arranged in an order
of frequencies, in addition to all the units of the apparatus for predicting a high frequency excitation
signal shown in FIG. 6, the apparatus for predicting a high frequency excitation signal shown in
FIG. 8 dso further includes a decoding unit 606, configured to decode the received low frequency
bitstream, to obtain a low frequency excitation signal; and correspondingly, the high frequency
excitation prediction unit 605 is also configured to select, from the low frequency excitation signal
obtained by means of decoding by the decoding unit 606, a frequency band with preset bandwidth
as the high frequency excitation signal according to the start frequency bin determined by the start
frequency bin determining unit 604.

[0139] As an optiona implementation manner, the apparatus for predicting a high frequency
excitation signal shown in FIG. 8 may further include:

a second conversion unit 612, configured to convert the spectral frequency parameters
obtained by means of decoding by the first acquiring unit 601 to low frequency LPC coefficients;

a second low frequency signal synthesizing unit 613, configured to synthesize a low
frequency LPC coefficients obtained by means of conversion by the second conversion unit 612 and
the low frequency excitation signal obtained by means of decoding by the decoding unit 606 into
the low frequency signdl;

a first high frequency envelope prediction unit 614, configured to predict a high
frequency envel ope according to the low frequency signal synthesized by the second low frequency

signa synthesizing unit 612;
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a second high frequency signal synthesizing unit 615, configured to synthesize a high
frequency signal by using the high frequency excitation signal selected by the high frequency
excitation prediction unit 605 and the high frequency envelope predicted by the first high frequency
envel ope prediction unit 614; and

a second wideband signal synthesizing unit 616, configured to combine the low
frequency signal synthesized by the second low frequency signal synthesizing unit 612 with the
high frequency signal synthesized by the second high frequency signal synthesizing unit 614, to
obtain awideband signal.

[0140] Also referring to FIG. 9, FIG. 9 is a schematic structural diagram of another apparatus
for predicting a high frequency excitation signa disclosed by an embodiment of the present
invention. The apparatus for predicting a high frequency excitation signal shown in FIG. 9 is
obtained by optimizing the apparatus for predicting a high frequency excitation signal shown in FIG.
6. In the apparatus for predicting a high frequency excitation signal shown in FIG. 9, if the first
acquiring unit 601 is specificaly configured to perform decoding according to the received low
frequency bitstream, to obtain the low frequency signal, and calculate, according to the low
frequency signal, the set of spectral frequency parameters that are arranged in an order of
frequencies, the high frequency excitation prediction unit 605 is specifically configured to process
the low-frequency signal by using an LPC analysis filter (which may be included in the high
frequency excitation prediction unit 605), to obtain a low frequency excitation signal, and select,
from the low frequency excitation signal, a frequency band with preset bandwidth as the high
frequency excitation signal according to the start frequency bin determined by the start frequency
bin determining unit 604.

[0141] As an optiona implementation manner, the apparatus for predicting a high frequency
excitation signal shown in FIG. 9 may further include:

a third conversion unit 617, configured to convert the calculated spectral frequency
parameters obtained by the first acquiring unit 601 to low frequency LPC coefficients;

a second LPC coefficient prediction unit 618, configured to predict high frequency or
wideband LPC coefficients according to the low frequency LPC coefficients obtained by means of
conversion by the third conversion unit 617;

a third high frequency signal synthesizing unit 619, configured to synthesize a high
frequency signal by using the high frequency excitation signal selected by the high frequency
excitation prediction unit 605 and the high frequency or wideband L PC coefficients predicted by the
second LPC coefficient prediction unit 618; and

athird wideband signal synthesizing unit 620, configured to combine the low frequency
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signal obtained by means of decoding by the first acquiring unit 601 with the high frequency signal
synthesized by the third high frequency signal synthesizing unit 619, to obtain awideband signal.
[0142] Also referring to FIG. 10, FIG. 10 is a schematic structural diagram of another apparatus
for predicting a high frequency excitation signal disclosed by an embodiment of the present
invention. The apparatus for predicting a high frequency excitation signal shown in FIG. 10 is
obtained by optimizing the apparatus for predicting a high frequency excitation signal shown in FIG.
6. In the apparatus for predicting a high frequency excitation signal shown in FIG. 10, the first
acquiring unit 601 is also configured to perform decoding according to the received low frequency
bitstream, to obtain alow frequency signal, and calculate, according to the low frequency signal, the
set of spectral frequency parameters that are arranged in an order of frequencies; and the high
frequency excitation prediction unit 605 may also be configured to process the low-frequency signal
by using an LPC analysis filter (which may be included in the high frequency excitation prediction
unit 605), to obtain alow frequency excitation signal, and select, from the low frequency excitation
signal, a frequency band with preset bandwidth as a high frequency excitation signal according to
the start frequency bin determined by the start frequency bin determining unit 604.

[0143] As an optiona implementation manner, the apparatus for predicting a high frequency
excitation signal shown in FIG. 10 may further include:

a third high frequency envelope prediction unit 621, configured to predict a high
frequency envelope according to the low frequency signal obtained by means of decoding by the
first acquiring unit 601;

a fourth high frequency signal synthesizing unit 622, configured to synthesize a high
frequency signal by using the high frequency excitation signal selected by the high frequency
excitation prediction unit 605 and the high frequency envelope predicted by the third high
frequency envelope prediction unit 621; and

a fourth wideband signa synthesizing unit 623, configured to combine the low
frequency signal obtained by means of decoding by the first acquiring unit 601 with the high
frequency signal synthesized by the fourth high frequency signal synthesizing unit 621, to obtain a
wideband signal.

[0144] The apparatuses for predicting a high frequency excitation signal described in FIG. 7 to
FIG. 10 can predict a high frequency excitation signal from a low frequency excitation signa or a
low frequency signal according to a start frequency bin of the high frequency excitation signal,
which can implement prediction of a high frequency excitation signal that has good coding quality,
so that the high frequency excitation signal can be better predicted, thereby effectively improving
performance of the high frequency excitation signal. Further, after the apparatuses for predicting a

25



10

15

20

25

30

high frequency excitation signal described in FIG. 7 to FIG. 10 combines a low frequency signd
with ahigh frequency signal, performance of a wideband signal can aso be improved.
[0145] Referring to FIG. 11, FIG. 11 is a schematic structural diagram of a decoder disclosed by
an embodiment of the present invention, which is configured to perform the method for predicting a
high frequency excitation signal disclosed by the embodiment of the present invention. As shown in
FIG. 10, the decoder 1100 includes. at least one processor 1101, such as a CPU, at least one
network interface 1104, a user interface 1103, amemory 1105, and at least one communications bus
1102. The communications bus 1102 is configured to implement a connection and communication
between these components. Optionally, the user interface 1103 may include a USB interface, or
another standard interface or wired interface. Optionally, the network interface 1104 may include a
Wi-Fi interface, or another wireless interface. The memory 1105 may include a high-speed RAM
memory, or may further include a non-volatile memory (non-volatile memory), such as at least one
magnetic disk storage. Optionally, the memory 1105 may include at least one storage apparatus
located far away from the foregoing processor 1101.
[0146] In the decoder shown in FIG. 11, the network interface 1104 may receive a low
frequency bitstream sent by an encoder; the user interface 1103 may be connected to a peripheral
device, and configured to output a signal; the memory 1105 may be configured to store a program,
and the processor 1101 may be configured to invoke the program stored in the memory 1105, and
perform the following operations:

acquiring, according to the low frequency bitstream received by the network interface
1104, a set of spectral frequency parameters that are arranged in an order of frequencies, where the
spectral frequency parameters include low frequency LSF parameters or low frequency ISF
parameters;

for the acquired set of spectral frequency parameters, calculating a spectral frequency
parameter difference between every two spectra frequency parameters that have a same position
interval in some or all of the spectral frequency parameters;

acquiring a minimum spectral frequency parameter difference from the calculated
spectral frequency parameter differences;

determining, according to a frequency bin that corresponds to the minimum spectral
frequency parameter difference, a start frequency bin for predicting a high frequency excitation
signa from alow frequency; and

predicting the high frequency excitation signal from the low frequency according to the
start frequency bin.
[0147] As an optional implementation manner, the acquiring, by the processor 1101 according
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to the received low frequency bitstream, a set of spectral frequency parameters that are arranged in
an order of frequencies may include:

performing decoding according to the received low frequency bitstream, to obtain the set
of spectral frequency parameters that are arranged in an order of frequencies; or

performing decoding according to the received low frequency bitstream, to obtain alow
frequency signal, and calculating, according to the low frequency signal, the set of spectral
frequency parameters that are arranged in an order of frequencies.
[0148] As an optiona implementation manner, if the processor 1101 performs decoding
according to the received low-frequency bitstream, to obtain the set of spectra frequency
parameters that are arranged in an order of frequencies, the processor 11101 may further perform
the following operations:

performing decoding according to the received low frequency bitstream, to obtain alow
frequency excitation signal.
[0149] Correspondingly, the predicting, by the processor 1101, the high frequency excitation
signa from the low frequency according to the start frequency bin may include:

selecting, from the low frequency excitation signal, a frequency band with preset
bandwidth as the high frequency excitation signa according to the start frequency bin.
[0150] As an optiona implementation manner, the processor 1101 may further perform the
following operations:

converting the spectra frequency parameters obtained by means of decoding to low
frequency LPC coefficients,

synthesizing alow frequency signa by using the low frequency LPC coefficients and the
low frequency excitation signal;

predicting high frequency or wideband LPC coefficients according to the low frequency
LPC coefficients;

synthesizing a high frequency signal by using the high frequency excitation signal and
the high frequency or wideband LPC coefficients; and

combining the low frequency signal with the high frequency signal, to obtain a
wideband signal.
[0151] As another optional implementation manner, the processor 1101 may further perform the
following operations:

converting the spectra frequency parameters obtained by means of decoding to low
frequency LPC coefficients,

synthesizing alow frequency signa by using the low frequency LPC coefficients and the
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low frequency excitation signal;

predicting a high frequency envelope according to the low frequency signal;

synthesizing a high frequency signal by using the high frequency excitation signal and
the high frequency envelope; and

combining the low frequency signal with the high frequency signal, to obtain a
wideband signal.
[0152] As an optional implementation manner, if the processor 11101 performs decoding
according to the received low frequency bitstream, to obtain the low frequency signal, and
calculates, according to the low frequency signal, the set of spectral frequency parameters that are
arranged in an order of frequencies, the predicting, by the processor 1101, the high frequency
excitation signal from the low frequency according to the start frequency bin includes:

processing the low-frequency signal by using an LPC analysis filter, to obtain a low
frequency excitation signal; and

selecting, from the low frequency excitation signal, a frequency band with preset
bandwidth as the high frequency excitation signal according to the start frequency bin.
[0153] As an optiona implementation manner, the processor 1101 may further perform the
following operations:

converting the calculated spectra frequency parameters to low frequency LPC
coefficients;

predicting high frequency or wideband LPC coefficients according to the low frequency
LPC coefficients,

synthesizing a high frequency signal by using the high frequency excitation signal and
the high frequency or wideband LPC coefficients; and

combining the low frequency signal with the high frequency signal, to obtain a
wideband signal.
[0154] As another optional implementation manner, the processor 1101 may further perform the
following operations:

predicting a high frequency envelope according to the low frequency signal;

synthesizing a high frequency signal by using the high frequency excitation signal and
the high frequency envelope; and

combining the low frequency signal with the high frequency signal, to obtain a
wideband signal.
[0155] The decoder described in FIG. 11 can predict a high frequency excitation signal from a
low frequency excitation signal or a low frequency signal according to a start frequency bin of the
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high frequency excitation signal, which can implement prediction of a high frequency excitation
signa that have good coding quality, so that the high frequency excitation signal can be better
predicted, thereby effectively improving performance of the high frequency excitation signal.
Further, after the decoder described in FIG. 11 combines a low frequency signal with a high
frequency signal, performance of awideband signal can also be improved.

[0156] A person of ordinary skill in the art may understand that all or a part of the steps of the
methods in the embodiments may be implemented by a program instructing relevant hardware. The
program may be stored in a computer readabl e storage medium. The storage medium may include a
flash memory, a read-only memory (Read-Only Memory, ROM), a random access memory
(Random Access Memory, RAM), amagnetic disk, and an optical disk.

[0157] The method and apparatus for predicting a high frequency excitation signal disclosed by
the embodiments of the present invention are described in detail above. In this specification,
specific examples are applied to elaborate the principle and implementation manners of the present
invention, and descriptions of the foregoing embodiments are only used to help understand the
method and the core idea of the present invention. In addition, a person of ordinary skill in the art
may, based on the idea of the present invention, make modifications with respect to the specific
implementation manners and the application scope. To sum up, the content of this specification

shall not be construed as a limitation to the present invention.
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CLAIMS

What isclamed is:

1. A method for predicting a high frequency excitation signal, comprising:

acquiring, according to a received low frequency bitstream, a set of spectra frequency
parameters that are arranged in an order of frequencies, wherein the spectral frequency parameters
comprise low frequency line spectral frequency LSF parameters or low frequency immittance
spectral frequency |SF parameters;

for the set of spectral frequency parameters, calculating a spectral frequency parameter
difference between every two spectral frequency parameters that have a same position interva in
some or al of the spectral frequency parameters,

acquiring a minimum spectral frequency parameter difference from the calculated spectral
frequency parameter differences,

determining, according to a frequency bin that corresponds to the minimum spectral frequency
parameter difference, a start frequency bin for predicting a high frequency excitation signal from a
low frequency; and

predicting the high frequency excitation signal from the low frequency according to the start
frequency bin.

2. The method according to clam 1, wherein the acquiring, according to a received low
frequency bitstream, a set of spectral frequency parameters that are arranged in an order of
frequencies comprises:

performing decoding according to the received low frequency bitstream, to obtain the set of
spectral frequency parameters that are arranged in an order of frequencies; or

performing decoding according to the received low frequency bitstream, to obtain a low
frequency signal, and calculating, according to the low frequency signal, the set of spectral
frequency parameters that are arranged in an order of frequencies.

3. The method according to claim 2, wherein if the set of spectra frequency parameters that
are arranged in an order of frequencies are obtained by means of decoding the received low
frequency bitstream, the method further comprises:

performing decoding according to the received low frequency bitstream, to obtain a low
frequency excitation signal; and

the predicting the high frequency excitation signal from the low frequency according to the
start frequency bin comprises:

selecting, from the low frequency excitation signal, a frequency band with preset bandwidth as
30
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the high frequency excitation signal according to the start frequency bin.

4. The method according to claim 3, wherein the method further comprises:

converting the spectral frequency parameters obtained by means of decoding to low frequency
linear prediction LPC coefficients;

synthesizing a low frequency signal by using the low frequency LPC coefficients and the low
frequency excitation signal;

predicting high frequency or wideband LPC coefficients according to the low frequency LPC
coefficients;

synthesizing a high frequency signal by using the high frequency excitation signal and the high
frequency or wideband LPC coefficients; and

combining the low frequency signal with the high frequency signal, to obtain a wideband
signal.

5. The method according to claim 3, wherein the method further comprises:

converting the spectral frequency parameters obtained by means of decoding to low frequency
linear prediction LPC coefficients;

synthesizing a low frequency signal by using the low frequency LPC coefficients and the low
frequency excitation signal;

predicting a high frequency envelope according to the low frequency signal;

synthesizing a high frequency signal by using the high frequency excitation signal and the high
frequency envelope; and

combining the low frequency signal with the high frequency signal, to obtain a wideband
signal.

6. The method according to claim 2, wherein if the low frequency signal is obtained by means
of decoding according to the received low frequency bitstream, and the set of spectral frequency
parameters that are arranged in an order of frequencies are calculated according to the low
frequency signal, the predicting the high frequency excitation signal from the low frequency
according to the start frequency bin comprises:

processing the low-frequency signal by using an LPC analysis filter, to obtain a low frequency
excitation signal; and

selecting, from the low frequency excitation signal, a frequency band with preset bandwidth as
the high frequency excitation signal according to the start frequency bin.

7. The method according to claim 6, wherein the method further comprises:

converting the calculated spectral frequency parameters obtained to low frequency linear

predictionLPC coefficients;
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predicting high frequency or wideband LPC coefficients according to the low frequency LPC
coefficients;

synthesizing a high frequency signal by using the high frequency excitation signal and the high
frequency or wideband LPC coefficients; and

combining the low frequency signal with the high frequency signal, to obtain a wideband
signa.

8. The method according to claim 6, wherein the method further comprises:

predicting a high frequency envelope according to the low frequency signal;

synthesizing a high frequency signal by using the high frequency excitation signal and the high
frequency envelope; and

combining the low frequency signal with the high frequency signal, to obtain a wideband
signal.

9. The method according to any one of claims 1 to 8, wherein the every two spectral frequency
parameters that have a same position interval comprise every two adjacent spectral frequency
parameters or every two spectral frequency parameters spaced by a same quantity of spectral
frequency parameters.

10. An apparatus for predicting a high frequency excitation signal, comprising:

afirst acquiring unit, configured to acquire, according to a received low frequency bitstream, a
set of spectral frequency parameters that are arranged in an order of frequencies, wherein the
spectral frequency parameters comprise low frequency line spectral frequency LSF parameters or
low frequency immittance spectral frequency |SF parameters,

a calculation unit, configured to: for the set of spectral frequency parameters acquired by the
first acquiring unit, calculate a spectral frequency parameter difference between every two spectral
frequency parameters that have a same position interval in some or all of the spectral frequency
parameters;

a second acquiring unit, configured to acquire a minimum spectral frequency parameter
difference from the spectral frequency parameter differences calculated by the calculation unit;

a start frequency bin determining unit, configured to determine, according to a frequency bin
that corresponds to the minimum spectral frequency parameter difference acquired by the second
acquiring unit, a start frequency bin for predicting a high frequency excitation signa from a low
frequency; and

a high frequency excitation prediction unit, configured to predict the high frequency excitation
signa from the low frequency according to the start frequency bin determined by the start

frequency bin determining unit.
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11. The apparatus according to claim 10, wherein

the first acquiring unit is specifically configured to perform decoding according to the received
low frequency bitstream, to obtain the set of spectral frequency parameters that are arranged in an
order of frequencies; or is specifically configured to perform decoding according to the received
low frequency bitstream, to obtain a low frequency signal, and calculate, according to the low
frequency signal, the set of spectra frequency parameters that are arranged in an order of
frequencies.

12. The apparatus according to claim 11, wherein if the first acquiring unit is specifically
configured to perform decoding according to the received low frequency bitstream, to obtain the set
of spectral frequency parameters that are arranged in an order of frequencies, the apparatus further
comprises:

a decoding unit, configured to perform decoding according to the received low frequency
bitstream, to obtain alow frequency excitation signal; and

the high frequency excitation prediction unit is specificaly configured to select, from the low
frequency excitation signal obtained by means of decoding by the decoding unit, a frequency band
with preset bandwidth as the high frequency excitation signal according to the start frequency bin
determined by the start frequency bin determining unit.

13. The apparatus according to claim 12, wherein the apparatus further comprises:

a first conversion unit, configured to convert the spectral frequency parameters obtained by
means of decoding by the first acquiring unit to low frequency linear prediction LPC coefficients;

afirst low frequency signal synthesizing unit, configured to synthesize a low frequency LPC
coefficients obtained by means of conversion by the first conversion unit and the low frequency
excitation signal obtained by means of decoding by the decoding unit into the low frequency signal;

afirst LPC coefficient prediction unit, configured to predict high frequency or wideband LPC
coefficients according to the low frequency LPC coefficients obtained by means of conversion by
the first conversion unit;

a first high frequency signal synthesizing unit, configured to synthesize a high frequency
signa by using the high frequency excitation signal selected by the high frequency excitation
prediction unit and the high frequency or wideband LPC coefficients predicted by the first LPC
coefficient prediction unit; and

a first wideband signal synthesizing unit, configured to combine the low frequency signal
synthesized by the first low frequency signal synthesizing unit with the high frequency signa
synthesized by thefirst high frequency signal synthesizing unit, to obtain a wideband signal.

14. The apparatus according to claim 12, wherein the apparatus further comprises:
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a second conversion unit, configured to convert the spectral frequency parameters obtained by
means of decoding by the first acquiring unit to low frequency linear predictionLPC coefficients,

a second low frequency signal synthesizing unit, configured to synthesize a low frequency
LPC coefficients obtained by means of conversion by the second conversion unit and the low
frequency excitation signal obtained by means of decoding by the decoding unit into the low
frequency signal;

a first high frequency envelope prediction unit, configured to predict a high frequency
envelope according to the low frequency signal synthesized by the second low frequency signal
synthesizing unit;

a second high frequency signal synthesizing unit, configured to synthesize a high frequency
signa by using the high frequency excitation signal selected by the high frequency excitation
prediction unit and the high frequency envelope predicted by the first high frequency envelope
prediction unit; and

a second wideband signal synthesizing unit, configured to combine the low frequency signal
synthesized by the second low frequency signal synthesizing unit with the high frequency signal
synthesized by the second high frequency signal synthesizing unit, to obtain awideband signal.

15. The apparatus according to claim 11, wherein if the first acquiring unit is specifically
configured to perform decoding according to the received low frequency bitstream, to obtain the
low frequency signal, and calculate, according to the low frequency signal, the set of spectra
frequency parameters that are arranged in an order of frequencies, the high frequency excitation
prediction unit is specificaly configured to process the low-frequency signa by using an LPC
analysis filter, to obtain a low frequency excitation signal, and select, from the low frequency
excitation signal, a frequency band with preset bandwidth as the high frequency excitation signal
according to the start frequency bin.

16. The apparatus according to claim 15, wherein the apparatus further comprises:

a third conversion unit, configured to convert the calculated spectral frequency parameters
obtained by the first acquiring unit to low frequency linear prediction LPC coefficients;

a second LPC coefficient prediction unit, configured to predict high frequency or wideband
LPC coefficients according to the low frequency LPC coefficients obtained by means of conversion
by the third conversion unit;

a third high frequency signal synthesizing unit, configured to synthesize a high frequency
signa by using the high frequency excitation signal selected by the high frequency excitation
prediction unit and the high frequency or wideband LPC coefficients predicted by the second LPC
coefficient prediction unit; and
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a third wideband signa synthesizing unit, configured to combine the low frequency signd
obtained by means of decoding by the first acquiring unit with the high frequency signal
synthesized by the third high frequency signal synthesizing unit, to obtain awideband signal.

17. The apparatus according to claim 15, wherein the apparatus further comprises:

a third high frequency envelope prediction unit, configured to predict a high frequency
envelope according to the low frequency signal obtained by means of decoding by the first
acquiring unit;

a fourth high frequency signal synthesizing unit, configured to synthesize a high frequency
signa by using the high frequency excitation signa selected by the high frequency excitation
prediction unit and the high frequency envelope predicted by the third high frequency envelope
prediction unit; and

a fourth wideband signal synthesizing unit, configured to combine the low frequency signal
obtained by means of decoding by the first acquiring unit with the high frequency signal
synthesized by the fourth high frequency signal synthesizing unit, to obtain awideband signal.

18. The apparatus according to any one of clams 11 to 17, wherein the every two spectral
frequency parameters that have a same position interval comprise every two adjacent spectral
frequency parameters or every two spectral frequency parameters spaced by a same quantity of
spectral frequency parameters.
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