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CODING/DECODING METHOD, APPARATUS, AND SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to audio signal processing technologies, and in particular,
to atime domain based coding/decoding method, apparatus, and system.

BACKGROUND

[0002] To save channel capacity and storage space, considering that human ears are less
sensitive to high frequency information than to low frequency information of an audio signal, the
high frequency information is usualy cut, resulting in decreased audio quality. Therefore, a
bandwidth extension technology is introduced to reconstruct the cut high frequency information, so
as to improve the audio quality. As the rate increases, with coding performance ensured, a wider
band of a high frequency part that can be coded enables a receiver to obtain a wider-band and
higher-quality audio signal.

[0003] In the prior art, in a condition of a high rate, a frequency spectrum of an input audio
signal may be coded in a full band by using the bandwidth extension technology. A basic principle
of the coding is: performing band-pass filtering processing on the input audio signal by using a
band pass filter (Band Pass Filter, BPF for short) to obtain a full band signal of the input audio
signal; performing energy calculation on the full band signal to obtain an energy EnerO of the full
band signal; coding a high frequency band signal by using a super wide band (Super Wide Band,
SWB for short) time band extension (Time Band Extension, TBE for short) encoder to obtain high
frequency band coding information; determining, according to the high frequency band signal, afull
band linear predictive coding (Linear Predictive Coding, LPC for short) coefficient and a full band
(Full Band, FB for short) excitation (Excitation) signal that are used to predict the full band signal;
performing prediction processing according to the LPC coefficient and the FB excitation signal to
obtain a predicted full band signal; performing de-emphasis processing on the predicted full band
signa to determine an energy Enerl of the predicted full band signal that has undergone
de-emphasis processing; and calculating an energy ratio of Enerl to EnerO. The high frequency
band coding information and the energy ratio are transmitted to a decoder, so that the decoder can
restore the full band signal of the input audio signal according to the high frequency band coding
information and the energy ratio, and restore the input audio signal.

1



10

15

20

25

30

[0004] In the foregoing solution, the input audio signa restored by the decoder is apt to have

relatively severe signal distortion.

SUMMARY

[0005] Embodiments of the present invention provide a coding/decoding method, apparatus,
and system, so as to relieve or resolve a prior-art problem that an input audio signal restored by a
decoder is apt to have relatively severe signal distortion.
[0006] According to afirst aspect, the present invention provides a coding method, including:

coding, by a coding apparatus, a low frequency band signal of an input audio signal to
obtain a characteristic factor of the input audio signal;

performing, by the coding apparatus, coding and spread spectrum prediction on a high
frequency band signal of the input audio signal to obtain afirst full band signal;

performing, by the coding apparatus, de-emphasis processing on the first full band signal,
where a de-emphasis parameter of the de-emphasis processing is determined according to the
characteristic factor;

calculating, by the coding apparatus, a first energy of the first full band signal that has
undergone de-emphasis processing;

performing, by the coding apparatus, band-pass filtering processing on the input audio
signal to obtain a second full band signdl;

calculating, by the coding apparatus, a second energy of the second full band signal;

calculating, by the coding apparatus, an energy ratio of the second energy of the second
full band signal to the first energy of the first full band signal; and

sending, by the coding apparatus to a decoding apparatus, a bitstream resulting from
coding the input audio signal, where the bitstream includes the characteristic factor, high frequency
band coding information, and the energy ratio of the input audio signal.
[0007] With reference to the first aspect, in a first possible implementation manner of the first
aspect, the method further includes:

obtaining, by the coding apparatus, a quantity of characteristic factors,

determining, by the coding apparatus, an average value of the characteristic factors
according to the characteristic factors and the quantity of the characteristic factors; and

determining, by the coding apparatus, the de-emphasis parameter according to the
average value of the characteristic factors.
[0008] With reference to the first aspect or the first possible implementation manner of the first

aspect, in a second possible implementation manner of the first aspect, the performing, by the
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coding apparatus, spread spectrum prediction on a high frequency band signal of the input audio
signal to obtain afirst full band signal includes:

determining, by the coding apparatus according to the high frequency band signal, an
LPC coefficient and afull band excitation signal that are used to predict afull band signal; and

performing, by the coding apparatus, coding processing on the LPC coefficient and the
full band excitation signal to obtain the first full band signal.
[0009] With reference to any one of the first aspect or the first or the second possible
implementation manner of the first aspect, in a third possible implementation manner of the first
aspect, the performing, by the coding apparatus, de-emphasis processing on the first full band signal
includes:

performing, by the coding apparatus, frequency spectrum movement correction on the
first full band signal, and performing frequency spectrum reflection processing on the corrected first
full band signal; and

performing, by the coding apparatus, the de-emphasis processing on the first full band
signal that has undergone frequency spectrum reflection processing.
[0010] With reference to any one of the first aspect or the first to the third possible
implementation manners of the first aspect, in a fourth possible implementation manner of the first
aspect, the characteristic factor is used to reflect a characteristic of the audio signal, and includes a
voicing factor, a spectral tilt, a short-term average energy, or a short-term zero-crossing rate.
[0011] According to a second aspect, the present invention provides a decoding method,
including:

receiving, by a decoding apparatus, an audio signal bitstream sent by a coding apparatus,
where the audio signal bitstream includes a characteristic factor, high frequency band coding
information, and an energy ratio of an audio signal corresponding to the audio signal bitstream;

performing, by the decoding apparatus, low frequency band decoding on the audio
signal bitstream by using the characteristic factor to obtain alow frequency band signal;

performing, by the decoding apparatus, high frequency band decoding on the audio
signa bitstream by using the high frequency band coding information to obtain a high frequency
band signal;

performing, by the decoding apparatus, spread spectrum prediction on the high
frequency band signal to obtain afirst full band signal;

performing, by the decoding apparatus, de-emphasis processing on the first full band
signal, where a de-emphasis parameter of the de-emphasis processing is determined according to

the characteristic factor;
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calculating, by the decoding apparatus, afirst energy of the first full band signal that has
undergone de-emphasis processing;

obtaining, by the decoding apparatus, a second full band signal according to the energy
ratio included in the audio signal bitstream, the first full band signal that has undergone
de-emphasis processing, and the first energy, where the energy ratio is an energy ratio of an energy
of the second full band signal to thefirst energy; and

restoring, by the decoding apparatus, the audio signal corresponding to the audio signa
bitstream according to the second full band signal, the low frequency band signal, and the high
frequency band signal.
[0012] With reference to the second aspect, in a first possible implementation manner of the
second aspect, the method further includes:

obtaining, by the decoding apparatus, a quantity of characteristic factors through
decoding;

determining, by the decoding apparatus, an average value of the characteristic factors
according to the characteristic factors and the quantity of the characteristic factors; and

determining, by the decoding apparatus, the de-emphasis parameter according to the
average value of the characteristic factors.
[0013] With reference to the second aspect or the first possible implementation manner of the
second aspect, in a second possible implementation manner of the second aspect, the performing, by
the decoding apparatus, spread spectrum prediction on the high frequency band signal to obtain a
first full band signal includes:

determining, by the decoding apparatus according to the high frequency band signal, an
LPC coefficient and afull band excitation signal that are used to predict afull band signal; and

performing, by the decoding apparatus, coding processing on the LPC coefficient and
the full band excitation signal to obtain the first full band signal.
[0014] With reference to any one of the second aspect or the first or the second possible
implementation manner of the second aspect, in a third possible implementation manner of the
second aspect, the performing, by the decoding apparatus, de-emphasis processing on the first full
band signal includes:

performing, by the decoding apparatus, frequency spectrum movement correction on the
first full band signal, and performing frequency spectrum reflection processing on the corrected first
full band signal; and

performing, by the decoding apparatus, the de-emphasis processing on the first full band

signal that has undergone frequency spectrum reflection processing.
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[0015] With reference to any one of the second aspect or the first to the third possible
implementation manners of the second aspect, in a fourth possible implementation manner of the
second aspect, the characteristic factor is used to reflect a characteristic of the audio signal, and
includes a voicing factor, a spectra tilt, a short-term average energy, or a short-term zero-crossing
rate.

[0016] According to a third aspect, the present invention provides a coding apparatus,
including:

afirst coding module, configured to code a low frequency band signal of an input audio
signal to obtain a characteristic factor of the input audio signdl;

a second coding module, configured to perform coding and spread spectrum prediction
on a high frequency band signal of the input audio signal to obtain afirst full band signal;

a de-emphasis processing module, configured to perform de-emphasis processing on the
first full band signal, where a de-emphasis parameter of the de-emphasis processing is determined
according to the characteristic factor;

a calculation module, configured to calculate a first energy of the first full band signa
that has undergone de-emphasis processing;

a band-pass processing module, configured to perform band-pass filtering processing on
the input audio signal to obtain a second full band signal, where

the calculation module is further configured to calculate a second energy of the second
full band signal; and

calculate an energy ratio of the second energy of the second full band signal to the first
energy of thefirst full band signal; and

a sending module, configured to send to a decoding apparatus, a bitstream resulting from
coding the input audio signal, where the bitstream includes the characteristic factor, high frequency
band coding information, and the energy ratio of the input audio signal.

[0017] With reference to the third aspect, in afirst possible implementation manner of the third
aspect, the coding apparatus further includes a de-emphasis parameter determining module,
configured to:

obtain a quantity of characteristic factors;

determine an average value of the characteristic factors according to the characteristic
factors and the quantity of the characteristic factors; and

determine the de-emphasis parameter according to the average value of the characteristic
factors.

[0018] With reference to the third aspect or the first possible implementation manner of the
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third aspect, in a second possible implementation manner of the third aspect, the second coding
module is specifically configured to:

determine, according to the high frequency band signal, an LPC coefficient and a full
band excitation signal that are used to predict afull band signal; and

perform coding processing on the LPC coefficient and the full band excitation signal to
obtain the first full band signal.

[0019] With reference to any one of the third aspect or the first or the second possible
implementation manner of the third aspect, in third possible implementation manner of the third
aspect, the de-emphasis processing module is specifically configured to:

perform frequency spectrum movement correction on the first full band signal obtained
by the second coding module, and perform frequency spectrum reflection processing on the
corrected first full band signal; and

perform the de-emphasis processing on the first full band signal that has undergone
frequency spectrum reflection processing.

[0020] With reference to any one of the third aspect or the first to the third possible
implementation manners of the third aspect, in afourth possible implementation manner of the third
aspect, the characteristic factor is used to reflect a characteristic of the audio signal, and includes a
voicing factor, a spectral tilt, a short-term average energy, or a short-term zero-crossing rate.

[0021] According to a fourth aspect, the present invention provides a decoding apparatus,
including:

a receiving module, configured to receive an audio signal bitstream sent by a coding
apparatus, where the audio signa bitstream includes a characteristic factor, high frequency band
coding information, and an energy ratio of an audio signal corresponding to the audio signal
bitstream;

a first decoding module, configured to perform low frequency band decoding on the
audio signal bitstream by using the characteristic factor to obtain alow frequency band signal;

a second decoding module, configured to: perform high frequency band decoding on the
audio signa bitstream by using the high frequency band coding information to obtain a high
frequency band signal, and

perform spread spectrum prediction on the high frequency band signal to obtain a first
full band signal;

a de-emphasis processing module, configured to perform de-emphasis processing on the
first full band signal, where a de-emphasis parameter of the de-emphasis processing is determined

according to the characteristic factor;
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a calculation module, configured to calculate a first energy of the first full band signa
that has undergone de-emphasi s processing; and

obtain a second full band signal according to the energy ratio included in the audio
signa bitstream, the first full band signal that has undergone de-emphasis processing, and the first
energy, where the energy ratio is an energy ratio of an energy of the second full band signal to the
first energy; and

a restoration module, configured to restore the audio signal corresponding to the audio
signa bitstream according to the second full band signal, the low frequency band signal, and the
high frequency band signal.
[0022] With reference to the fourth aspect, in a first possible implementation manner of the
fourth aspect, the decoding apparatus further includes a de-emphasis parameter determining module
configured to:

obtain a quantity of characteristic factors through decoding;

determine an average value of the characteristic factors according to the characteristic
factors and the quantity of the characteristic factors; and

determine the de-emphasis parameter according to the average value of the characteristic
factors.
[0023] With reference to the fourth aspect or the first possible implementation manner of the
fourth aspect, in a second possible implementation manner of the fourth aspect, the second
decoding module is specifically configured to:

determine, according to the high frequency band signal, an LPC coefficient and a full
band excitation signal that are used to predict afull band signal; and

perform coding processing on the LPC coefficient and the full band excitation signal to
obtain the first full band signal.
[0024] With reference to any one of the fourth aspect or the first or the second possible
implementation manner of the fourth aspect, in third possible implementation manner of the fourth
aspect, the de-emphasis processing module is specifically configured to:

perform frequency spectrum movement correction on the first full band signal, and
perform frequency spectrum reflection processing on the corrected first full band signal; and

perform the de-emphasis processing on the first full band signal that has undergone
frequency spectrum reflection processing.
[0025] With reference to any one of the fourth aspect or the first to the third possible
implementation manners of the fourth aspect, in a fourth possible implementation manner of the

fourth aspect, the characteristic factor is used to reflect a characteristic of the audio signal, and
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includes a voicing factor, a spectra tilt, a short-term average energy, or a short-term zero-crossing
rate.

[0026] According to a fifth aspect, the present invention provides a coding/decoding system,
including the coding apparatus according to any one of the third aspect or the first to the fourth
possible implementation manners of the third aspect and the decoding apparatus according to any
one of the fourth aspect or the first to the fourth possible implementation manners of the fourth
aspect.

[0027] According to the codec method, apparatus, and system provided in the embodiments of
the present invention, de-emphasis processing is performed on a full band signal by using a
de-emphasis parameter determined according to a characteristic factor of an input audio signal, and
then the full band signal is coded and sent to a decoder, so that the decoder performs corresponding
de-emphasis decoding processing on the full band signal according to the characteristic factor of the
input audio signal and restores the input audio signal. This resolves the prior-art problem that an
audio signal restored by a decoder is apt to signal distortion, and implements adaptive de-emphasis
processing on the full band signal according to the characteristic factor of the audio signal to
enhance coding performance, so that the input audio signal restored by the decoder has relatively

high fidelity and is closer to an origina signal.

BRIEF DESCRIPTION OF DRAWINGS

[0028] To describe the technical solutions in the embodiments of the present invention or in the
prior art more clearly, the following briefly introduces the accompanying drawings required for
describing the embodiments or the prior art. Apparently, the accompanying drawings in the
following description show 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.

[0029] FIG. 1lisaflowchart of an embodiment of a coding method according to an embodiment
of the present invention;

[0030] FIG. 2 is a flowchart of an embodiment of a decoding method according to an
embodiment of the present invention;

[0031] FIG. 3 is a schematic structural diagram of Embodiment 1 of a coding apparatus
according to an embodiment of the present invention;

[0032] FIG. 4 is a schematic structural diagram of Embodiment 1 of a decoding apparatus
according to an embodiment of the present invention;

[0033] FIG. 5 is a schematic structural diagram of Embodiment 2 of a coding apparatus
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according to an embodiment of the present invention;

[0034] FIG. 6 is a schematic structural diagram of Embodiment 2 of a coding apparatus
according to an embodiment of the present invention; and

[0035] FIG. 7 is a schematic structural diagram of an embodiment of a coding/decoding system
according to the present invention.

DESCRIPTION OF EMBODIMENTS

[0036] To make the objectives, technical solutions, and advantages of the embodiments of the
present invention clearer, 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 a part rather than
al of the embodiments of the present invention. All other embodiments obtained by a person of
ordinary skill in the art based on the embodiments of the present invention without creative efforts
shall fall within the protection scope of the present invention.

[0037] FIG. 1 is a schematic flowchart of an embodiment of a coding method according to an
embodiment of the present invention. As shown in FIG. 1, the method embodiment includes the
following steps:

[0038] S101: A coding apparatus codes a low frequency band signal of an input audio signal to
obtain a characteristic factor of the input audio signal.

[0039] The coded signal is an audio signal. The characteristic factor is used to reflect a
characteristic of the audio signal, and includes, but is not limited to, a "voicing factor", a "spectral
tilt", a "short-term average energy", or a "short-term zero-crossing rate". The characteristic factor
may be obtained by the coding apparatus by coding the low frequency band signal of the input
audio signal. Specificaly, using the voicing factor as an example, the voicing factor may be
obtained through calculation according to a pitch period, an algebraic codebook, and their
respective gains extracted from low frequency band coding information that is obtained by coding
the low frequency band signal.

[0040] S102: The coding apparatus performs coding and spread spectrum prediction on a high
frequency band signal of the input audio signal to obtain afirst full band signal.

[0041] When the high frequency band signal is coded, high frequency band coding information
is further obtained.

[0042] S103: The coding apparatus performs de-emphasis processing on the first full band
signal, where a de-emphasis parameter of the de-emphasis processing is determined according to

the characteristic factor.
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[0043] S104: The coding apparatus calculates a first energy of the first full band signal that has
undergone de-emphasis processing.
[0044] S105: The coding apparatus performs band-pass filtering processing on the input audio
signal to obtain a second full band signal.
[0045] S106: The coding apparatus cal culates a second energy of the second full band signal.
[0046] S107: The coding apparatus calculates an energy ratio of the second energy of the
second full band signal to the first energy of thefirst full band signal.
[0047] S108: The coding apparatus sends, to a decoding apparatus, a bitstream resulting from
coding the input audio signal, where the bitstream includes the characteristic factor, high frequency
band coding information, and the energy ratio of the input audio signal.
[0048] Further, the method embodiment further includes:

obtaining, by the coding apparatus, a quantity of characteristic factors;

determining, by the coding apparatus, an average value of the characteristic factors
according to the characteristic factors and the quantity of the characteristic factors; and

determining, by the coding apparatus, the de-emphasis parameter according to the
average value of the characteristic factors.
[0049] Specifically, the coding apparatus may obtain one of the characteristic factors. Using an
example in which the characteristic factor is the voicing factor, the coding apparatus obtains a
quantity of voicing factors, and determines, according to the voicing factors and the quantity of the
voicing factors, an average vaue of the voicing factors of the input audio signal, and further
determines the de-emphasis parameter according to the average value of the voicing factors.
[0050] Further, the performing, by the coding apparatus, coding and spread spectrum prediction
on a high frequency band signal of the input audio signal to obtain a first full band signal in S102
includes:

determining, by the coding apparatus according to the high frequency band signal, an
LPC coefficient and afull band excitation signal that are used to predict afull band signal; and

performing, by the coding apparatus, coding processing on the LPC coefficient and the
full band excitation signal to obtain the first full band signal.
[0051] Further, S103 includes:

performing, by the coding apparatus, frequency spectrum movement correction on the
first full band signal, and performing frequency spectrum reflection processing on the corrected first
full band signal; and

performing, by the coding apparatus, the de-emphasis processing on the first full band

signal that has undergone frequency spectrum reflection processing.
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[0052] Optionally, after S103, the method embodiment further includes:

performing, by the coding apparatus, upsampling and band-pass processing on the first
full band signal that has undergone de-emphasi s processing; and

correspondingly, S104 includes:

calculating, by the coding apparatus, a first energy of the first full band signal that has
undergone de-emphasis processing, upsampling, and band-pass processing.
[0053] A specific implementation manner of the method embodiment is described below by
using an example in which the characteristic factor is the voicing factor. For other characteristic
factors, their implementation processes are similar thereto, and details are not further described.
[0054] Specifically, after receiving an input audio signal, a signaling coding apparatus of a
coding apparatus extracts a low frequency band signal from the input audio signal, where a
corresponding frequency spectrum range is [0, f1], and codes the low frequency band signal to
obtain a voicing factor of the input audio signal. Specifically, the signaling coding apparatus codes
the low frequency band signal to obtain low frequency band coding information; calculates
according to a pitch period, an algebraic codebook, and their respective gains included in the low
frequency band coding information to obtain the voicing factor; and determines a de-emphasis
parameter according to the voicing factor. The signaling coding apparatus extracts a high frequency
band signal from the input audio signal, where a corresponding frequency spectrum range is [f1, f2];
performs coding and spread spectrum prediction on the high frequency band signal to obtain high
frequency band coding information; determines, according to the high frequency band signal, an
LPC coefficient and afull band excitation signal that are used to predict afull band signal; performs
coding processing on the LPC coefficient and the full band excitation signal to obtain a predicted
first full band signal; and performs de-emphasis processing on the first full band signal, where the
de-emphasis parameter of the de-emphasis processing is determined according to the voicing factor.
After the first full band signal is determined, frequency spectrum movement correction and
frequency spectrum reflection processing may be performed on the first full band signal, and then
de-emphasis processing may beperformed. Optionally, upsampling and band-pass filtering
processing may be performed on the first full band signa that has undergone de-emphasis
processing. Later, the coding apparatus calculates a first energy EnerO of the processed first full
band signal; performs band-pass filtering processing on the input audio signa to obtain a second
full band signal, whose frequency spectrum range is [f2, f3]; determines a second energy Enerl of
the second full band signal; determines an energy ratio (ratio) of Enerl to EnerO; and includes the
characteristic factor, the high frequency band coding information, and the energy ratio of the input

audio signa in a bitstream resulting from coding the input audio signal, and sends the bitstream to
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the decoding apparatus, so that the decoding apparatus restores the audio signal according to the
received bitstream, characteristic factor, high frequency band coding information, and energy ratio.
[0055] Generally, for a 48-Kilo Hertz (Kilo Hertz, KHz for short) input audio signal, a
corresponding frequency spectrum range [0, f1] of a low frequency band signal of the input audio
signa may be specificaly [0, 8 KHz], and a corresponding frequency spectrum range [f1, f2] of a
high frequency band signa of the input audio signal may be specifically [8 KHz, 16 KHz]. The
corresponding frequency spectrum range [f2, f3] corresponding to the second full band signal may
be specifically [16 KHz, 20 KHZz]. The following describes in detail an implementation manner of
the method embodiment by using the specific frequency spectrum ranges as an example. It should
be noted that the present invention is applicable to this implementation manner, but is not limited
thereto.
[0056] In specific implementation, the low frequency band signal corresponding to [0, 8 KHZ]
may be coded by using a code excited linear prediction (Code Excited Linear Prediction, CELP for
short) core (core) encoder, so as to obtain low frequency band coding information. A coding
algorithm used by the core encoder may be an existing algebraic code excited linear prediction
(Algebraic Code Excited Linear Prediction, ACELP for short) algorithm, but is not limited thereto.
[0057] The pitch period, the algebraic codebook, and their respective gains are extracted from
the low frequency band coding information, the voicing factor (voice factor) is obtained through
calculation by using the existing algorithm, and details of the algorithm are not further described.
After the voicing factor is determined, a de-emphasis factor y used to calculate the de-emphasis
parameter is determined. The following describes, in detail by using the voicing factor as an
example, a calculation process in which the de-emphasis factor [ is determined.
[0058] A quantity M of obtained voicing factorsis first determined, which usualy may be 4 or
5. The M voicing factors are summed and averaged, so as to determine an average vaue
varvoiceshape of the voicing factors. The de-emphasis factor p is determined according to the
average value, and a de-emphasis parameter H(Z) may be further obtained according to , as
indicated by the following formula (1):

H(2)=1/(14Z7) (1)

where H(Z) is an expression of a transfer function in a Z domain, Z ™ represents a delay
unit, and p is determined according to varvoiceshape. Any value related to varvoiceshape may be
selected as p, which may be specifically, but is not limited to: p=varvoiceshape®, p=varvoiceshape?,
p=varvoiceshape, or p=1-varvoiceshape.
[0059] The high frequency band signal corresponding to [8 KHz, 16 KHz] may be coded by

using a super wide band (Super Wide Band) time band extension (Time Band Extention, TBE for
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short) encoder. This includes. extracting the pitch period, the agebraic codebook, and their
respective gains from the core encoder to restore a high frequency band excitation signal; extracting
a high frequency band signa component to perform an LPC analysis to obtain a high frequency
band LPC coefficient; integrating the high frequency band excitation signal and the high frequency
band LPC coefficient to obtain a restored high frequency band signal; comparing the restored high
frequency band signal with the high frequency band signal in the input audio information to obtain
a gain adjustment parameter gain; and quantizing, by using a small quantity of bits, the high
frequency band LPC coefficient and the gain parameter gain to obtain high frequency band coding
information.
[0060] Further, the SWB encoder determines, according to the high frequency band signal of
the input audio signal, the full band LPC coefficient and the full band excitation signal that are used
to predict the full band signal, and performs integration processing on the full band LPC coefficient
and the full band excitation signal to obtain a predicted first full band signal, and then frequency
spectrum movement correction may be performed on the first full band signal by using the
following formula (2):

S2,=S1 xcos(2x Pl xfxk/fs) (2)

where k represents the k™ time sample point, k is a positive integer, S2 is a first
frequency spectrum signal after the frequency spectrum movement correction, Sl is the first full
band signal, Pl is aratio of a circumference of a circle to its diameter, fn indicates that a distance
that a frequency spectrum needs to move is n time sample points, n is a positive integer, and fs
represents asignal sampling rate.
[0061] After the frequency spectrum movement correction, frequency spectrum reflection
processing is performed on S2 to obtain a first full band signal S3 that has undergone frequency
spectrum reflection processing, amplitudes of frequency spectrum signals of corresponding time
sample points before and after the frequency spectrum movement are reflected. An implementation
manner of the frequency spectrum reflection may be the same as common frequency spectrum
reflection, so that the frequency spectrum is arranged in a structure the same as that of an origind
frequency spectrum, and details are not described further.
[0062] Later, de-emphasis processing is performed on S3 by using the de-emphasis parameter
H(Z) determined according to the voicing factor, to obtain a first full band signal $4 that has
undergone de-emphasis processing, and then energy EnerO of $4 is determined. Specifically, the
de-emphasis processing may be performed by using a de-emphasis filter having the de-emphasis
parameter.

[0063] Optionally, after $4 is obtained, upsampling processing may be performed, by means of
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zero insertion, on the first full band signal $4 that has undergone de-emphasis processing, to obtain
a first full band signal S5 that has undergone upsampling processing, then band-pass filtering
processing may be performed on S5 by using a band pass filter (Band Pass Filter, BPF for short)
having a pass range of [16 KHz, 20 KHz] to obtain afirst full band signal S6, and then an energy
EnerO of S6 is determined. The upsampling and the band-pass processing are performed on the first
full band signal that has undergone de-emphasis processing, and then the energy of the first full
band signal is determined, so that a frequency spectrum energy and a frequency spectrum structure
of ahigh frequency band extension signal may be adjusted to enhance coding performance.

[0064] The second full band signal may be obtained by the coding apparatus by performing
band-pass filtering processing on the input audio signal by using the band pass filter (Band Pass
Filter, BPF for short) having the pass range of [16 KHz, 20 KHZz]. After the second full band signal
is obtained, the coding apparatus determines energy Enerl of the second full band signal, and
caculates a ratio of the energy Enerl to the energy EnerO. After quantization processing is
performed on the energy ratio, the energy ratio, the characteristic factor and the high frequency
band coding information of the input audio signal are packaged into the bitstream and sent to the
decoding apparatus.

[0065] In the prior art, the de-emphasis factor p of the de-emphasis filtering parameter H(Z)
usually has afixed value, and a signal type of the input audio signal is not considered, resulting that
the input audio signal restored by the decoding apparatusis apt to have signal distortion.

[0066] According to the method embodiment, de-emphasis processing is performed on a full
band signal by using a de-emphasis parameter determined according to a characteristic factor of an
input audio signal, and then the full band signal is coded and sent to a decoder, so that the decoder
performs corresponding de-emphasis decoding processing on the full band signal according to the
characteristic factor of the input audio signal and restores the input audio signal. This resolves a
prior-art problem that an audio signal restored by a decoder is apt to have signal distortion is
resolved, and implements adaptive de-emphasis processing on the full band signal according to the
characteristic factor of the audio signal to enhance coding performance, so that the input audio
signal restored by the decoder has relatively high fidelity and is closer to an original signal.

[0067] FIG. 2 is a flowchart of an embodiment of a decoding method according to an
embodiment of the present invention, and is a decoder side method embodiment corresponding to
the method embodiment shown in FIG. 1. Asshown in FIG. 2, the method embodiment includes the
following steps:

[0068] S201: A decoding apparatus receives an audio signal bitstream sent by a coding

apparatus, where the audio signa bitstream includes a characteristic factor, high frequency band
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coding information, and an energy ratio of an audio signal corresponding to the audio signal
bitstream.
[0069] The characteristic factor is used to reflect a characteristic of the audio signal, and
includes, but is not limited to, a "voicing factor”, a "spectrd tilt", a "short-term average energy", or
a "short-term zero-crossing rate". The characteristic factor is the same as the characteristic factor in
the method embodiment shown in FIG. 1, and details are not described again.
[0070] S202: The decoding apparatus performs low frequency band decoding on the audio
signal bitstream by using the characteristic factor to obtain alow frequency band signal.
[0071] S203: The decoding apparatus performs high frequency band decoding on the audio
signa bitstream by using the high frequency band coding information to obtain a high frequency
band signal.
[0072] S204: The decoding apparatus performs spread spectrum prediction on the high
frequency band signal to obtain afirst full band signal.
[0073] S205: The decoding apparatus performs de-emphasis processing on the first full band
signal, where a de-emphasis parameter of the de-emphasis processing is determined according to
the characteristic factor.
[0074] S206: The decoding apparatus calculates a first energy of the first full band signal that
has undergone de-emphasis processing.
[0075] S207: The decoding apparatus obtains a second full band signal according to the energy
ratio included in the audio signal bitstream, the first full band signa that has undergone
de-emphasis processing, and the first energy, where the energy ratio is an energy ratio of an energy
of the second full band signal to thefirst energy.
[0076] S208: The decoding apparatus restores the audio signal corresponding to the audio signal
bitstream according to the second full band signal, the low frequency band signal, and the high
frequency band signal.
[0077] Further, the method embodiment further includes:

obtaining, by the decoding apparatus, a quantity of characteristic factors through
decoding;

determining, by the decoding apparatus, an average value of the characteristic factors
according to the characteristic factors and the quantity of the characteristic factors; and

determining, by the decoding apparatus, the de-emphasis parameter according to the
average value of the characteristic factors.
[0078] Further, S204 includes:

determining, by the decoding apparatus according to the high frequency band signal, an
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LPC coefficient and afull band excitation signal that are used to predict afull band signal; and

performing, by the decoding apparatus, coding processing on the LPC coefficient and
the full band excitation signal to obtain the first full band signal.
[0079] Further, S205 includes:

performing, by the decoding apparatus, frequency spectrum movement correction on the
first full band signal, and performing frequency spectrum reflection processing on the corrected first
full band signal; and

performing, by the decoding apparatus, the de-emphasis processing on the first full band
signal that has undergone frequency spectrum reflection processing.
[0080] Optionally, after S205, the method embodiment further includes:

performing, by the decoding apparatus, upsampling and band-pass filtering processing
on thefirst full band signal that has undergone de-emphasis processing; and

correspondingly, S206 includes:

determining, by the decoding apparatus, a first energy of the first full band signal that
has undergone de-emphasis processing, upsampling, and band-pass processing.
[0081] The method embodiment corresponds to the technical solution in the method
embodiment shown in FIG. 1. A specific implementation manner of the method embodiment is
described by using an example in which the characteristic factor is a voicing factor. For other
characteristic factors, their implementation processes are similar thereto, and details are not
described further.
[0082] Specifically, a decoding apparatus receives an audio signa bitstream sent by a coding
apparatus, where the audio signa bitstream includes a characteristic factor, high frequency band
coding information, and an energy ratio of an audio signal corresponding to the audio signal
bitstream. Later, the decoding apparatus extracts the characteristic factor of the audio signal from
the audio signal bitstream, performs low frequency band decoding on the audio signal bitstream by
using the characteristic factor of the audio signal to obtain a low frequency band signal, and
performs high frequency band decoding on the audio signal bitstream by using the high frequency
band coding information to obtain a high frequency band signal. The decoding apparatus determines
a de-emphasis parameter according to the characteristic factor; performs full band signal prediction
according to the high frequency band signal obtained through decoding to obtain a first full band
signa S1, performs frequency spectrum movement correction processing on Sl to obtain afirst full
band signal S2 that has undergone frequency spectrum movement correction processing, performs
frequency spectrum reflection processing on S2 to obtain a signal S3, performs de-emphasis

processing on S3 by using the de-emphasis parameter determined according to the characteristic
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factor, to obtain a signa $4, and calculates a first energy EnerO of S4. Optionally, the decoding
apparatus performs upsampling processing on the signa $S4 to obtain a signal S5, performs
band-pass filtering processing on S5 to obtain a signal S6, and then calculates a first energy EnerO
of S6. Later, a second full band signal is obtained according to the signal S4 or S6, EnerO, and the
received energy ratio, and the audio signal corresponding to the audio signal bitstream is restored
according to the second full band signal, and the low frequency band signal and the high frequency
band signal that are obtained through decoding.

[0083] In specific implementation, the low frequency band decoding may be performed by a
core decoder on the audio signal bitstream by using the characteristic factor to obtain the low
frequency band signal. The high frequency band decoding may be performed by a SWB decoder on
the high frequency band coding information to obtain the high frequency band signal. After the high
frequency band signal is obtained, spread spectrum prediction is performed directly according to the
high frequency band signa or after the high frequency band signal is multiplied by an attenuation
factor, to obtain a first full band signal, and the frequency spectrum movement correction
processing, the frequency spectrum reflection processing, and the de-emphasis processing are
performed on the first full band signal. Optionally, the upsampling processing and the band-pass
filtering processing are performed on the first frequency band signal that has undergone
de-emphasis processing. In specific implementation, an implementation manner similar to that in
the method embodiment shown in FIG. 1 may be used for processing, and details are not described
again.

[0084] The obtaining a second full band signal according to the signal S4 or S6, Ener0O, and the
received energy ratio is specifically: performing energy adjustment on the first full band signal
according to the energy ratio R and the first energy EnerO to restore an energy of the second full
band signal Enerl=EnerOxR, and obtaining the second full band signal according to a frequency
spectrum of thefirst full band signal and the energy Enerl.

[0085] According to the method embodiment, a decoding apparatus determines a de-emphasis
parameter by using a characteristic factor of an audio signal that is included in an audio signa
bitstream, performs de-emphasis processing on a full band signal, and obtains a low frequency band
signa through decoding by using the characteristic factor, so that an audio signa restored by the
decoding apparatus is closer to an original input audio signal and has higher fidelity.

[0086] FIG. 3 is a schematic structural diagram of Embodiment 1 of a coding apparatus
according to an embodiment of the present invention. As shown in FIG. 3, the coding apparatus 300
includes a first coding module 301, a second coding module 302, a de-emphasis processing module

303, a calculation module 304, a band-pass processing module 305, and a sending module 306,
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where

the first coding module 301 is configured to code a low frequency band signal of an
input audio signal to obtain a characteristic factor of the input audio signal, where

the characteristic factor is used to reflect a characteristic of the audio signal, and
includes a voicing factor, a spectra tilt, a short-term average energy, or a short-term zero-crossing
rate;

the second coding module 302 is configured to perform coding and spread spectrum
prediction on a high frequency band signa of the input audio signal to obtain a first full band
signd;

the de-emphasis processing module 303 is configured to perform de-emphasis
processing on the first full band signal, where a de-emphasis parameter of the de-emphasis
processing is determined according to the characteristic factor;

the calculation module 304 is configured to calculate a first energy of the first full band
signal that has undergone de-emphasis processing;

the band-pass processing module 305 is configured to perform band-pass filtering
processing on the input audio signal to obtain a second full band signal;

the calculation module 304 is further configured to calculate a second energy of the
second full band signal; and calculate an energy ratio of the second energy of the second full band
signal to the first energy of thefirst full band signal; and

the sending module 306 is configured to send to a decoding apparatus, a bitstream
resulting from coding the input audio signal, where the bitstream includes the characteristic factor,
high frequency band coding information, and the energy ratio of the input audio signal.
[0087] Further, the coding apparatus 300 further includes a de-emphasis parameter determining
module 307, configured to:

obtain a quantity of characteristic factors;

determine an average value of the characteristic factors according to the characteristic
factors and the quantity of the characteristic factors; and

determine the de-emphasis parameter according to the average value of the characteristic
factors.
[0088] Further, the second coding module 302 is specifically configured to:

determine, according to the high frequency band signal, an LPC coefficient and a full
band excitation signal that are used to predict afull band signal; and

perform coding processing on the LPC coefficient and the full band excitation signal to
obtain the first full band signal.

18



10

15

20

25

30

[0089] Further, the de-emphasis processing module 303 is specifically configured to:

perform frequency spectrum movement correction on the first full band signal obtained
by the second coding module 302, and perform frequency spectrum reflection processing on the
corrected first full band signal; and

perform the de-emphasis processing on the first full band signal that has undergone
frequency spectrum reflection processing.
[0090] The coding apparatus provided in this embodiment may be configured to execute the
technical solution in the method embodiment shown in FIG. 1. Their implementation principles and
technical effects are similar, and details are not described again.
[0091] FIG. 4 is a schematic structural diagram of Embodiment 1 of a decoding apparatus
according to an embodiment of the present invention. As shown in FIG. 4, the decoding apparatus
400 includes a receiving module 401, a first decoding module 402, a second decoding module 403,
a de-emphasis processing module 404, a calculation module 405, and a restoration module 406,
where

the receiving module 401 is configured to receive an audio signa bitstream sent by a
coding apparatus, where the audio signal bitstream includes a characteristic factor, high frequency
band coding information, and an energy ratio of an audio signa corresponding to the audio signal
bitstream, where

the characteristic factor is used to reflect a characteristic of the audio signal, and
includes a voicing factor, a spectra tilt, a short-term average energy, or a short-term zero-crossing
rate;

the first decoding module 402 is configured to perform low frequency band decoding on
the audio signal bitstream by using the characteristic factor to obtain alow frequency band signal;

the second decoding module 403 is configured to: perform high frequency band
decoding on the audio signal bitstream by using the high frequency band coding information to
obtain a high frequency band signal, and

perform spread spectrum prediction on the high frequency band signal to obtain a first
full band signal;

the de-emphasis processing module 404 is configured to perform de-emphasis
processing on the first full band signal, where a de-emphasis parameter of the de-emphasis
processing is determined according to the characteristic factor;

the calculation module 405 is configured to calculate a first energy of the first full band
signal that has undergone de-emphasis processing; and obtain a second full band signal according to

the energy ratio included in the audio signal bitstream, the first full band signal that has undergone
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de-emphasis processing, and the first energy, where the energy ratio is an energy ratio of an energy
of the second full band signal to thefirst energy; and

the restoration module 406 is configured to restore the audio signal corresponding to the
audio signal bitstream according to the second full band signal, the low frequency band signal, and
the high frequency band signal.
[0092] Further, the decoding apparatus 400 further includes a de-emphasis parameter
determining module 407, configured to:

obtain a quantity of characteristic factors through decoding;

determine an average value of the characteristic factors according to the characteristic
factors and the quantity of the characteristic factors; and

determine the de-emphasis parameter according to the average value of the characteristic
factors.
[0093] Further, the second decoding module 403 is specifically configured to:

determine, according to the high frequency band signal, an LPC coefficient and a full
band excitation signal that are used to predict afull band signal; and

perform coding processing on the LPC coefficient and the full band excitation signal to
obtain the first full band signal.
[0094] Further, the de-emphasis processing module 404 is specifically configured to:

perform frequency spectrum movement correction on the first full band signal, and
perform frequency spectrum reflection processing on the corrected first full band signal; and

perform the de-emphasis processing on the first full band signal that has undergone
frequency spectrum reflection processing.
[0095] The decoding apparatus provided in this embodiment may be configured to execute the
technical solution in the method embodiment shown in FIG. 2. Their implementation principles and
technical effects are similar, and details are not described again.
[0096] FIG. 5 is a schematic structural diagram of Embodiment 2 of a coding apparatus
according to an embodiment of the present invention. As shown in FIG. 5, the coding apparatus 500
includes a processor 501, a memory 502, and a communications interface 503. The processor 501,
the memory 502, and communications interface 503 are connected by means of a bus (a bold solid
line shown in the figure).
[0097] The communications interface 503 is configured to receive input of an audio signal and
communicate with a decoding apparatus. The memory 502 is configured to store program code. The
processor 501 is configured to call the program code stored in the memory 502 to execute the

technical solution in the method embodiment shown in FIG. 1. Their implementation principles and
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technical effects are similar, and details are not described again.

[0098] FIG. 6 is a schematic structural diagram of Embodiment 2 of a coding apparatus
according to an embodiment of the present invention. As shown in FIG. 6, the decoding apparatus
600 includes a processor 601, a memory 602, and a communications interface 603. The processor
601, the memory 602, and communications interface 603 are connected by means of a bus (a bold
solid line shown in the figure).

[0099] The communications interface 603 is configured to communicate with a coding
apparatus and output a restored audio signal. The memory 602 is configured to store program code.
The processor 601 is configured to call the program code stored in the memory 602 to execute the
technical solution in the method embodiment shown in FIG. 2. Their implementation principles and
technical effects are similar, and details are not described again.

[0100] FIG. 7 is a schematic structural diagram of an embodiment of a coding/decoding system
according to the present invention. As shown in FIG. 7, the codec system 700 includes a coding
apparatus 701 and a decoding apparatus 702. The coding apparatus 701 and the decoding apparatus
702 may be respectively the coding apparatus shown in FIG. 3 and the decoding apparatus shown in
FIG. 4, and may be respectively configured to execute the technical solutions in the method
embodiments shown in FIG. 1 and FIG. 2. Their implementation principles and technical effects are
similar, and details are not described again.

[0101] With descriptions of the foregoing embodiments, a person skilled in the art may clearly
understand that the present invention may be implemented by hardware, firmware or a combination
thereof. When the present invention is implemented by software, the foregoing functions may be
stored in a computer-readable medium or transmitted as one or more instructions or code in the
computer-readable medium. The computer-readable medium includes a computer storage medium
and a communications medium, where the communications medium includes any medium that
enables a computer program to be transmitted from one place to another. The storage medium may
be any available medium accessible to a computer. The following provides an example but does not
impose a limitation: The computer-readable medium may include a RAM, a ROM, an EEPROM, a
CD-ROM, or another optical disc storage or disk storage medium, or another magnetic storage
device, or any other medium that can carry or store expected program code in aform of instructions
or data structures and can be accessed by a computer. In addition, any connection may be
appropriately defined as a computer-readable medium. For example, if software is transmitted from
a website, a server or another remote source by using a coaxial cable, an optical fiber/cable, a
twisted pair, a digital subscriber line (DSL) or wireless technologies such as infrared ray, radio and

microwave, the coaxial cable, optical fiber/cable, twisted pair, DSL or wireless technologies such as
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infrared ray, radio and microwave are included in the definition of the medium. For example, a disk
(Disk) and disc (disc) used by the present invention includes a compact disc CD, a laser disc, an
optical disc, a digital versatile disc (DVD), a floppy disk and a Blu-ray disc, where the disk
generally copies data by a magnetic means, and the disc copies data optically by a laser means. The
foregoing combination should also be included in the protection scope of the computer-readable
medium.

[0102] Moreover, it should be understood that depending on the embodiments, some actions or
events of any method described in this specification may be executed according to different
sequences, or may be added, combined, or omitted (for example, to achieve some particular
objectives, not al described actions or events are necessary). Moreover, in some embodiments,
actions or events may undergo hyper-threading processing, interrupt processing, or simultaneous
processing by multiple processors, and the simultaneous processing may be non-sequential
execution. In addition, in view of clarity, specific embodiments of the present invention are
described as a function of a single step or module, but it should be understood that technologies of
the present invention may be combined execution of multiple steps or modul es described above.
[0103] Finally, it should be noted that the foregoing embodiments are merely intended for
describing the technical solutions of the present invention other than limiting the present invention.
Although the present invention is described in detail with reference to the foregoing embodiments,
persons of ordinary skill in the art should understand that they may still make modifications to the
technical solutions described in the foregoing embodiments or make equivalent replacements to
some or all technical features thereof, without departing from the scope of the technical solutions of

the embodiments of the present invention.
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CLAIMS

1. A coding method, comprising;:

coding, by a coding apparatus, a low frequency band signal of an input audio signal to obtain a
characteristic factor of the input audio signal;

performing, by the coding apparatus, coding and spread spectrum prediction on a high
frequency band signal of the input audio signal to obtain a first full band signal;

performing, by the coding apparatus, de-emphasis processing on the first full band signal,
wherein a de-emphasis parameter of the de-emphasis processing is determined according to the
characteristic factor;

calculating, by the coding apparatus, a first energy of the first full band signal that has
undergone de-emphasis processing;

performing, by the coding apparatus, band-pass filtering processing on the input audio signal
to obtain a second full band signal;

calculating, by the coding apparatus, a second energy of the second full band signal;

calculating, by the coding apparatus, an energy ratio of the second energy of the second full
band signal to the first energy of the first full band signal; and

sending, by the coding apparatus to a decoding apparatus, a bitstream resulting from coding
the input audio signal, wherein the bitstream comprises the characteristic factor, high frequency
band coding information, and the energy ratio of the input audio signal.

2. The method according to claim 1, further comprising:

obtaining, by the coding apparatus, a quantity of characteristic factors;

determining, by the coding apparatus, an average value of the characteristic factors according
to the characteristic factors and the quantity of the characteristic factors; and

determining, by the coding apparatus, the de-emphasis parameter according to the average
value of the characteristic factors.

3. The method according to claim 1 or 2, wherein the performing, by the coding apparatus,
spread spectrum prediction on a high frequency band signal of the input audio signal to obtain a
first full band signal comprises:

determining, by the coding apparatus according to the high frequency band signal, a linear
predictive coding, LPC, coefficient and a full band excitation signal that are used to predict a full
band signal; and

performing, by the coding apparatus, coding processing on the LPC coefficient and the full

band excitation signal to obtain the first full band signal.
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4. The method according to any one of claims 1 to 3, wherein the performing, by the coding
apparatus, de-emphasis processing on the first full band signal comprises:

performing, by the coding apparatus, frequency spectrum movement correction on the first full
band signal, and performing frequency spectrum reflection processing on the corrected first full
band signal; and

performing, by the coding apparatus, the de-emphasis processing on the first full band signal
that has undergone frequency spectrum reflection processing.

5. The method according to any one of claims 1 to 4, wherein the characteristic factor is used
to reflect a characteristic of the audio signal, and comprises a voicing factor, a spectral tilt, a
short-term average energy, or a short-term zero-crossing rate.

6. A decoding method, comprising:

receiving, by a decoding apparatus, an audio signal bitstream sent by a coding apparatus,
wherein the audio signal bitstream comprises a characteristic factor, high frequency band coding
information, and an energy ratio of an audio signal corresponding to the audio signal bitstream;

performing, by the decoding apparatus, low frequency band decoding on the audio signal
bitstream by using the characteristic factor to obtain a low frequency band signal;

performing, by the decoding apparatus, high frequency band decoding on the audio signal
bitstream by using the high frequency band coding information to obtain a high frequency band
signal;

performing, by the decoding apparatus, spread spectrum prediction on the high frequency band
signal to obtain a first full band signal;

performing, by the decoding apparatus, de-emphasis processing on the first full band signal,
wherein a de-emphasis parameter of the de-emphasis processing is determined according to the
characteristic factor;

calculating, by the decoding apparatus, a first energy of the first full band signal that has
undergone de-emphasis processing;

obtaining, by the decoding apparatus, a second full band signal according to the energy ratio
comprised in the audio signal bitstream, the first full band signal that has undergone de-emphasis
processing, and the first energy, wherein the energy ratio is an energy ratio of an energy of the
second full band signal to the first energy; and

restoring, by the decoding apparatus, the audio signal corresponding to the audio signal
bitstream according to the second full band signal, the low frequency band signal, and the high
frequency band signal.

7. The method according to claim 6, further comprising:
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obtaining, by the decoding apparatus, a quantity of characteristic factors through decoding;

determining, by the decoding apparatus, an average value of the characteristic factors
according to the characteristic factors and the quantity of the characteristic factors; and

determining, by the decoding apparatus, the de-emphasis parameter according to the average
value of the characteristic factors.

8. The method according to claim 6 or 7, wherein the performing, by the decoding apparatus,
spread spectrum prediction on the high frequency band signal to obtain a first full band signal
COmprises:

determining, by the decoding apparatus according to the high frequency band signal, a linear
predictive coding ,LPC, coefficient and a full band excitation signal that are used to predict a full
band signal; and

performing, by the decoding apparatus, coding processing on the LPC coefficient and the full
band excitation signal to obtain the first full band signal.

9. The method according to any one of claims 6 to 8, wherein the performing, by the decoding
apparatus, de-emphasis processing on the first full band signal comprises:

performing, by the decoding apparatus, frequency spectrum movement correction on the first
full band signal, and performing frequency spectrum reflection processing on the corrected first full
band signal; and

performing, by the decoding apparatus, the de-emphasis processing on the first full band signal
that has undergone frequency spectrum reflection processing.

10. The method according to any one of claims 6 to 9, wherein the characteristic factor is used
to reflect a characteristic of the audio signal, and comprises a voicing factor, a spectral tilt, a
short-term average energy, or a short-term zero-crossing rate.

11. A coding apparatus, comprising:

a first coding module, configured to code a low frequency band signal of an input audio signal
to obtain a characteristic factor of the input audio signal,

a second coding module, configured to perform coding and spread spectrum prediction on a
high frequency band signal of the input audio signal to obtain a first full band signal;

a de-emphasis processing module, configured to perform de-emphasis processing on the first
full band signal, wherein a de-emphasis parameter of the de-emphasis processing is determined
according to the characteristic factor;

a calculation module, configured to calculate a first energy of the first full band signal that has
undergone de-emphasis processing;

a band-pass processing module, configured to perform band-pass filtering processing on the
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input audio signal to obtain a second full band signal, wherein

the calculation module is further configured to calculate a second energy of the second full
band signal; and

calculate an energy ratio of the second energy of the second full band signal to the first energy
of the first full band signal; and

a sending module, configured to send to a decoding apparatus, a bitstream resulting from
coding the input audio signal, wherein the bitstream comprises the characteristic factor, high
frequency band coding information, and the energy ratio of the input audio signal.

12. The coding apparatus according to claim 11, further comprising a de-emphasis parameter
determining module, configured to:

obtain a quantity of characteristic factors;

determine an average value of the characteristic factors according to the characteristic factors
and the quantity of the characteristic factors; and

determine the de-emphasis parameter according to the average value of the characteristic
factors.

13. The coding apparatus according to claim 11 or 12, wherein the second coding module is
specifically configured to:

determine, according to the high frequency band signal, a linear predictive coding, LPC,
coefficient and a full band excitation signal that are used to predict a full band signal; and

perform coding processing on the LPC coefficient and the full band excitation signal to obtain
the first full band signal.

14. The coding apparatus according to any one of claims 11 to 13, wherein the de-emphasis
processing module is specifically configured to:

perform frequency spectrum movement correction on the first full band signal obtained by the
second coding module, and perform frequency spectrum reflection processing on the corrected first
full band signal; and

perform the de-emphasis processing on the first full band signal that has undergone frequency
spectrum reflection processing.

15. The coding apparatus according to any one of claims 11 to 14, wherein the characteristic
factor is used to reflect a characteristic of the audio signal, and comprises a voicing factor, a spectral
tilt, a short-term average energy, or a short-term zero-crossing rate.

16. A decoding apparatus, comprising:

a receiving module, configured to receive an audio signal bitstream sent by a coding apparatus,

wherein the audio signal bitstream comprises a characteristic factor, high frequency band coding
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information, and an energy ratio of an audio signal corresponding to the audio signal bitstream;

a first decoding module, configured to perform low frequency band decoding on the audio
signal bitstream by using the characteristic factor to obtain a low frequency band signal;

a second decoding module, configured to: perform high frequency band decoding on the audio
signal bitstream by using the high frequency band coding information to obtain a high frequency
band signal, and

perform spread spectrum prediction on the high frequency band signal to obtain a first full
band signal;

a de-emphasis processing module, configured to perform de-emphasis processing on the first
full band signal, wherein a de-emphasis parameter of the de-emphasis processing is determined
according to the characteristic factor;

a calculation module, configured to calculate a first energy of the first full band signal that has
undergone de-emphasis processing; and

obtain a second full band signal according to the energy ratio comprised in the audio signal
bitstream, the first full band signal that has undergone de-emphasis processing, and the first energy,
wherein the energy ratio is an energy ratio of an energy of the second full band signal to the first
energy; and

a restoration module, configured to restore the audio signal corresponding to the audio signal
bitstream according to the second full band signal, the low frequency band signal, and the high
frequency band signal.

17. The decoding apparatus according to claim 16, further comprising a de-emphasis parameter
determining module, configured to:

obtain a quantity of characteristic factors through decoding;

determine an average value of the characteristic factors according to the characteristic factors
and the quantity of the characteristic factors; and

determine the de-emphasis parameter according to the average value of the characteristic
factors.

18. The decoding apparatus according to claim 16 or 17, wherein the second decoding module
is specifically configured to:

determine, according to the high frequency band signal, a linear predictive coding, LPC,
coefficient and a full band excitation signal that are used to predict a full band signal; and

perform coding processing on the LPC coefficient and the full band excitation signal to obtain
the first full band signal.

19. The decoding apparatus according to any one of claims 16 to 18, wherein the de-emphasis
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processing module is specifically configured to:

perform frequency spectrum movement correction on the first full band signal, and perform
frequency spectrum reflection processing on the corrected first full band signal; and

perform the de-emphasis processing on the first full band signal that has undergone frequency
spectrum reflection processing.

20. The decoding apparatus according to any one of claims 16 to 19, wherein the characteristic
factor is used to reflect a characteristic of the audio signal, and comprises a voicing factor, a spectral

tilt, a short-term average energy, or a short-term zero-crossing rate.
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