
METHOD AND APPARATUS FOR ALLOCATING BITS OF 

AUDIO SIGNAL 

[0001] This application claims priority to Chinese Patent Application No. 

201210415253.6, filed with the Chinese Patent Office on October 26, 2012 mid entitled 

5 "METHOD AND APPARATUS FOR ALLOCATING BITS OF AUDIO SIGNAL", which is 

incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] Embodiments of the present invention relate to the field of audio technologies, and 

more specifically, to a method and an apparatus for allocating bits of an audio signal. 

10 BACKGROUND 

[0003] At present, increasing attention is paid to quality of audio in communication 

transmission, so it is required that, during coding and decoding, music quality be improved as 

far as possible on a premise of ensured quality of voice. Because information of a music 

signal is abundant, a CELP (Code Excited Linear Prediction, code-excited linear prediction) 

15 coding mode for conventional voice cannot be used, and a transform coding method is usually 

used to process the music signal in a frequency domain, to improve coding quality of the 

music signal. However, it has now become a main subject of research on audio coding how to 

effectively use limited coding bits to encode information efficiently. 

[0004] In current audio coding technologies, usually FFT (Fast Fourier Transform, fast 

20 Fourier transform) or MDCT (Modified Discrete Cosine Transform, modified discrete cosine 

transform) is used to transform a time domain signal to a frequency domain signal, and then 

the frequency domain signal is encoded. Usually, in transform coding, band division is 

performed on frequency domain coefficients, a normalized energy of each band is obtained, 
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intra-band coefficient energies are normalized, and then bit allocation is performed, and 

finally intra-band coefficients are quantized according to bits that are allocated to each band, 

where bit allocation is a critical part. Bit allocation refers that, during a process of quantizing 

a frequency spectrum coefficient, bits that are of an audio signal and used to quantize the 

5 frequency spectrum coefficient are allocated to sub-bands according to sub-band features of a 

frequency spectrum. 

[0005] Specifically, an existing bit allocation process includes: performing band division 

for frequency spectrum signals, for example, gradually increasing a bandwidth from a low 

frequency to a high frequency according to a critical frequency band theory; dividing a 

10 frequency spectrum into bands, obtaining a normalized energy norm of each sub-band, and 

quantizing norm to obtain a sub-band normalization factor wnorm; sorting the sub-bands in 

descending order according to values of their sub-band normalization factors wnorm; and 

performing bit allocation, for example, allocating the number of bits iteratively for each 

sub-band according to the value of the sub-band normalization factor wnorm. The iterative bit 

15 allocation may further be divided into the following steps: step 1, initializing the number of 

bits of each sub-band and an iteration factor fac; step 2, finding a band corresponding to a 

greatest sub-band normalization factor wnorm; step 3, adding a bandwidth value to the 

number of bits allocated to this band, and subtracting the iteration factor fac from a value of 

the sub-band normalization factor wnorm; and step 4, repeating step 2 and step 3 until all bits 

20 are allocated. It can be seen that, in the prior art, a smallest unit of bits allocated each time is 

the bandwidth value, while the smallest number of bits needed during quantization is less than 

the bandwidth value, which results in low efficiency of such integral bit allocation when a bit 

rate is low, where many bands are allocated no bits, and other bands are allocated too many 

bits. Because bits are allocated iteratively in a full frequency band, iteration parameters are 

25 the same for sub-bands with different bandwidths, which results in a random allocation result, 

relatively scattered quantization, and discontinuity between a previous frame and a next 

frame. 

[0006] It can be learned that, when a bit rate is low, bit allocation greatly affects 

performance. Usually, bit allocation is mainly performed in a full frequency band according to 

30 a magnitude of a normalized energy of each sub-band, and when a bit rate is insufficient, such 



allocation is random and also relatively scattered, which causes a phenomenon of 

discontinuous quantization in a time domain. 

SUMMARY 

[0007] Embodiments of the present invention provide a method and an apparatus for 

5 allocating bits of an audio signal, which can resolve a problem of random and scattered 

allocation and discontinuous quantization in a time domain caused by an existing bit 

allocation method in a case of low and medium bit rates. 

[0008] According to a first aspect, a method for allocating bits of an audio signal is 

provided and includes: dividing a frequency band of an audio signal into multiple sub-bands, 

10 and quantizing a sub-band normalization factor of each sub-band; classifying the multiple 

sub-bands into multiple groups, and acquiring a sum of intra-group sub-band normalization 

factors of each group, where the sum of intra-group sub-band normalization factors is a sum 

of sub-band normalization factors of all sub-bands in the group; performing initial inter-group 

bit allocation according to the sum of intra-group sub-band normalization factors of each 

15 group, to determine the initial number of bits of each group; performing secondary 

inter-group bit allocation based on the initial number of bits of each group, to allocate coding 

bits of the audio signal to at least one group, where a sum of bits allocated to the at least one 

group is the coding bits of the audio signal; and allocating the bits of the audio signal that are 

allocated to the group to sub-bands in the group. 

20 [0009] With reference to the first aspect, in a first implementation manner of the first 

aspect, the performing secondary inter-group bit allocation includes: performing the 

secondary inter-group bit allocation by using a saturation algorithm for bit allocation. 

[0010] With reference to the first implementation manner of the first aspect, in a second 

implementation manner of the first aspect, the performing the secondary inter-group bit 

25 allocation by using a saturation algorithm for bit allocation includes: determining the number 

of saturation bits of each group; determining a bit-saturated group and the number of surplus 

bits in the bit-saturated group according to the number of saturation bits of each group and the 

initial number of bits of each group, where the number of surplus bits in the bit-saturated 
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group is the number of bits by which the initial number of bits in the bit-saturated group is 

greater than the number of saturation bits in the bit-saturated group; allocating the number of 

surplus bits to a non-bit-saturated group; where the bit-saturated group is a group in which the 

initial number of bits is greater than the number of saturation bits, and the non-bit-saturated 

5 group is a group in which the initial number of bits is less than the number of saturation bits. 

[0011] With reference to the second implementation manner of the first aspect, in a third 

implementation manner of the first aspect, the allocating the number of surplus bits to a 

non-bit-saturated group includes: allocating the number of surplus bits evenly to the 

non-bit-saturated group. 

10 [0012] With reference to the first implementation manner, the second implementation 

manner, and the third implementation manner of the first aspect, in a fourth implementation 

manner of the first aspect, after the initial inter-group bit allocation and before the secondary 

inter-group bit allocation, the method further includes: determining, according to a difference 

between average values of intra-group sub-band normalization factors and/or a bit rate, 

15 whether a saturation algorithm for bit allocation is to be used, where an average value of 

intra-group sub-band normalization factors is an average value of sub-band normalization 

factors of all sub-bands in a group; and if the average value of intra-group sub-band 

normalization factors is the average value of sub-band normalization factors of all sub-bands 

in the group, determining that a saturation algorithm for bit allocation is to be used, and if the 

20 average value of intra-group sub-band normalization factors is not the average value of 

sub-band normalization factors of all sub-bands in the group, determining that a weighting 

algorithm is to be used. 

[0013] With reference to the first aspect and the fourth implementation manner of the first 

aspect, in a fifth implementation manner of the first aspect, the performing secondary 

25 inter-group bit allocation may further include: performing the secondary inter-group bit 

allocation by using a weighting algorithm. 

[0014] With reference to the fifth implementation manner of the first aspect, in a sixth 

implementation manner of the first aspect, the performing the secondary inter-group bit 

allocation by using a weighting algorithm includes: weighting the sum of intra-group 

30 sub-band normalization factors of each group, to obtain a weighted sum of intra-group 



sub-band normalization factors of each group; and performing the secondary inter-group bit 

allocation on the initial number of bits according to the weighted sum of intra-group sub-band 

normalization factors of each group. 

[0015] With reference to the first aspect and the foregoing implementation manners of the 

5 first aspect, in a seventh implementation manner of the first aspect, the allocating the bits of 

the audio signal that are allocated to the group to sub-bands in the group includes: weighting 

the sub-band normalization factors to obtain weighted sub-band normalization factors; and 

allocating the bits of the audio signal that are allocated to the group to some or all of the 

sub-bands in the group according to the weighted sub-band normalization factors, where the 

10 some of the sub-bands are selected from all the sub-bands in the group in descending order 

according to the weighted sub-band normalization factors. 

[0016] With reference to the first aspect and the foregoing implementation manners of the 

first aspect, in an eighth implementation manner of the first aspect, the classifying the 

multiple sub-bands into multiple groups includes: classifying sub-bands with a same 

15 bandwidth into one group, so that the multiple sub-bands are classified into multiple groups; 

or classifying sub-bands with close sub-band normalization factors into one group, so that the 

multiple sub-bands are classified into multiple groups. 

[0017] With reference to the eighth implementation manner of the first aspect, in a ninth 

implementation manner of the first aspect, sub-bands in each group have a same bandwidth or 

20 specifically close sub-band normalization factors. 

[0018] According to a second aspect, an apparatus for allocating bits of an audio signal is 

provided and includes: a sub-band quantizing unit, configured to divide a frequency band of 

an audio signal into multiple sub-bands, and quantize a sub-band normalization factor of each 

sub-band; a grouping unit, configured to classify the multiple sub-bands into multiple groups, 

25 and acquire a sum of intra-group sub-band normalization factors of each group, where the 

sum of intra-group sub-band normalization factors is a sum of sub-band normalization factors 

of all sub-bands in the group; a first allocating unit, configured to perform initial inter-group 

bit allocation according to the sum of intra-group sub-band normalization factors of each 

group, to determine the initial number of bits of each group; a second allocating unit, 

30 configured to perform secondary inter-group bit allocation based on the initial number of bits 



of each group, to allocate coding bits of the audio signal to at least one group, where a sum of 

bits allocated to the at least one group is the number of the coding bits of the audio signal; and 

a third allocating unit, configured to allocate the bits of the audio signal that are allocated to 

the group to sub-bands in the group. 

5 [0019] With reference to the second aspect, in a first implementation manner of the 

second aspect, the second allocating unit is specifically configured to: perform the secondary 

inter-group bit allocation by using a saturation algorithm for bit allocation. 

[0020] With reference to the first implementation manner of the second aspect, in a 

second implementation manner of the second aspect, the second allocating unit includes: a 

10 first determining module, configured to determine the number of saturation bits of each group; 

a second determining module, configured to determine a bit-saturated group and the number 

of surplus bits in the bit-saturated group according to the number of saturation bits of each 

group and the initial number of bits of each group, where the number of surplus bits in the 

bit-saturated group is the number of bits by which the initial number of bits in the 

15 bit-saturated group is greater than the number of saturation bits in the bit-saturated group; and 

an allocating module, configured to allocate the number of surplus bits to a non-bit-saturated 

group; where the bit-saturated group is a group in which the initial number of bits is greater 

than the number of saturation bits, and the non-bit-saturated group is a group in which the 

initial number of bits is less than the number of saturation bits. 

20 [0021] With reference to the second implementation manner of the second aspect, in a 

third implementation manner of the second aspect, the allocating module is specifically 

configured to: allocate the number of surplus bits evenly to the non-bit-saturated group. 

[0022] With reference to the first implementation manner, the second implementation 

manner, and the third implementation manner of the second aspect, in a fourth 

25 implementation manner of the second aspect, the apparatus for allocating bits of an audio 

signal further includes: a determining unit, configured to: after the initial inter-group bit 

allocation and before the secondary inter-group bit allocation, determine, according to a 

difference between average values of intra-group sub-band normalization factors and/or a bit 

rate, whether a saturation algorithm for bit allocation is to be used, where an average value of 

30 intra-group sub-band normalization factors is an average value of sub-band normalization 



factors of all sub-bands in a group; and if the average value of intra-group sub-band 

normalization factors is the average value of sub-band normalization factors of all sub-bands 

in the group, determine that a saturation algorithm for bit allocation is to be used, and if the 

average value of intra-group sub-band normalization factors is not the average value of 

5 sub-band normalization factors of all sub-bands in the group, determine that a weighting 

algorithm is to be used. 

[0023] With reference to the second aspect and the fourth implementation manner of the 

second aspect, in a fifth implementation manner of the second aspect, the second allocating 

unit is further configured to: perform the secondary inter-group bit allocation by using a 

10 weighting algorithm. 

[0024] With reference to the fifth implementation manner of the second aspect, in a sixth 

implementation manner of the second aspect, the second allocating unit further includes: a 

weighting module, configured to weight the sum of intra-group sub-band normalization 

factors of each group, to obtain a weighted sum of intra-group sub-band normalization factors 

15 of each group; and the allocating module is configured to perform the secondary inter-group 

bit allocation on the initial number of bits according to the weighted sum of intra-group 

sub-band normalization factors of each group. 

[0025] With reference to the second aspect and the foregoing implementation manners of 

the second aspect, in a seventh implementation manner of the second aspect, the third 

20 allocating unit includes: a weighting module, configured to weight the sub-band 

normalization factors to obtain weighted sub-band normalization factors; and an allocating 

module, configured to allocate the bits of the audio signal that are allocated to the group to 

some or all of the sub-bands in the group according to the weighted sub-band normalization 

factors, where the some of the sub-bands are selected from all the sub-bands in the group in 

25 descending order according to the weighted sub-band normalization factors. 

[0026] With reference to the second aspect and the foregoing implementation manners of 

the second aspect, in an eighth implementation manner of the second aspect, the grouping unit 

is specifically configured to: classify sub-bands with a same bandwidth into one group, so that 

the multiple sub-bands are classified into multiple groups; or classify sub-bands with close 

30 sub-band normalization factors into one group, so that the multiple sub-bands are classified 



into multiple groups. 

[0027] With reference to the eighth implementation manner of the second aspect, in a 

ninth implementation manner of the second aspect, sub-bands in each group have a same 

bandwidth or specifically close sub-band normalization factors. 

5 [0028] The embodiments of the present invention can, by means of grouping, ensure 

relatively stable allocation in a previous frame and a next frame and reduce an impact of 

global allocation on local discontinuity in a case of low and medium bit rates. 

BRIEF DESCRIPTION OF DRAWINGS 

[0029] To describe the technical solutions in the embodiments of the present invention 

10 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 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. 

15 [0030] FIG. 1 is a flowchart of a method for allocating bits of an audio signal according to 

an embodiment of the present invention; 

[0031] FIG. 2 is a schematic structural diagram of an apparatus for allocating bits of an 

audio signal according to an embodiment of the present invention; 

[0032] FIG. 3 is a schematic structural diagram of a second allocating unit in an apparatus 

20 for allocating bits of an audio signal according to an embodiment of the present invention; 

[0033] FIG. 4 is another schematic structural diagram of an apparatus for allocating bits 

of an audio signal according to an embodiment of the present invention; 

[0034] FIG. 5 is a schematic structural diagram of a third allocating unit in an apparatus 

for allocating bits of an audio signal according to an embodiment of the present invention; and 

25 [0035] FIG. 6 is still another schematic structural diagram of an apparatus for allocating 

bits of an audio signal according to an embodiment of the present invention. 

8 



DESCRIPTION OF EMBODIMENTS 

[0036] 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 some but 

5 not 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. 

[0037] Coding technical solutions and decoding technical solutions are widely applied to 

various electronic devices, for example: mobile phones, wireless apparatuses, personal data 

10 assistants (PDA), handheld or portable computers, GPS receivers/navigators, cameras, 

audio/video players, video cameras, video tape recorders, and monitoring devices. Generally, 

such electronic devices include an audio encoder or an audio decoder, where the audio 

encoder or decoder may be directly implemented by a digital circuit or a chip, for example, a 

DSP (digital signal processor), or be implemented by software code driving a processor to 

15 execute a process in the software code. 

[0038] As an example, in an audio coding technology solution, first, a time domain audio 

signal is transformed to a frequency domain signal, then coding bits are allocated to the 

frequency domain audio signal for coding, and a coded signal is transmitted to a decoder 

through a communications system, and the decoder decodes and restores the coded signal. 

20 [0039] In the present invention, bit allocation is performed according to a grouping theory 

and signal characteristics. First, bands are grouped, and then, an intra-group energy is 

weighted according to a characteristic of each group, and bit allocation is performed for each 

group according to the weighted energy, and then, bits are allocated to each band according to 

an intra-group signal characteristic. Because allocation is first performed for an entire group, a 

25 phenomenon of discontinuous allocation is prevented, thereby improving coding quality of 

different signals. Moreover, because a signal characteristic is considered when allocation is 

performed in a group, limited bits can be allocated to an important audio band that affects 

perception. 

[0040] FIG. 1 is a flowchart of a method for allocating bits of an audio signal according to 
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15 

20 

an embodiment of the present invention. 

[0041] 101. Divide a frequency band of an audio signal into multiple sub-bands, and 

quantize a sub-band normalization factor of each sub-band. 

[0042] The following is described by using MDCT transform as an example. First, MDCT 

transform is performed on an input audio signal, to obtain a frequency domain coefficient. 

The MDCT transform herein may include several processes: windowing, time domain 

aliasing, and discrete DCT transform. 

x{n). [0043] For example, a sine window is added to an input time domain signal 

h{ri) = sin n + 1 n 
2 L 

n = 0, ..., 2L - 1, where L is a frame length of the signal 
(1) 

10 [0044] The following windowed signal is obtained: 

[Kn)xOLD(n\ w = 0,...,L-l 
*w(") = 

I h(n)x(n—L), n = L 2L-1 
(2) 

[0045] Then, a time domain aliasing operation is performed: 

x = 
0 -J 1/2 -I 

1/2 "J 1/2 

1/2 

0 
x 

(3) 

[0046] 

L/2. 

^112 and ^1/2 herein are each represented as a diagonal matrix with an order of 

"1 0" "0 1" 

^1/2 ' ^ L/2 

0 1 1 0 (4) 

[0047] Discrete DCT transform is performed on the time domain aliased signal, to finally 

obtain a frequency domain MDCT coefficient: 

y(k) = Tx(n)cos n + — 
2 

k + -
2 

k = 0 L-1 
(5) 

[0048] Then a frequency envelope is extracted from the MDCT coefficient and quantized. 

An entire frequency band is divided into some sub-bands with different frequency domain 

resolutions, a normalization factor of each sub-band is extracted, and sub-band normalization 

factors are quantized. 
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[0049] For example, an audio signal sampled at 16 kHz corresponds to a frequency band 

with an 8 kHz bandwidth, and if a frame length is 20 ms and there are totally 3,200 frequency 

spectrum coefficients, the band can be divided into the following 26 sub-bands: 

[0050] First, several groups are obtained by means of division, and then sub-bands in a 

group are further obtained by means of division. A normalization factor of each sub-band may 

be defined as follows: 

[0052] After being obtained, the normalization factor may be quantized in a logarithmic 

domain, to obtain a quantized sub-band normalization factor wnorm. 

[0053] 102. Classify the foregoing multiple sub-bands into multiple groups, and acquire a 

sum of intra-group sub-band normalization factors of each group, where the sum of 

intra-group sub-band normalization factors is a sum of sub-band normalization factors of all 

sub-bands in the group. 

[0054] That is, all the sub-bands are classified into multiple groups, and a group 

parameter of each group is obtained, where the group parameter may be the sum of 

intra-group sub-band normalization factors that is used to represent a signal characteristic and 

an energy attribute of this group. 

[0055] Herein, it is considered that sub-bands with similar features and energies are 

classified into one group. For example, sub-bands with a same bandwidth may be classified 

into one group, and preferably, sub-bands that are adjacent and have a same bandwidth are 

classified into one group. For example, all sub-bands may be classified into three groups, and 

therefore, when a bit rate is low, only the first one group or two groups are used, and bit 

allocation is not performed for the remaining groups. 

[0056] Alternatively, grouping may be performed according to a relationship between 

8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 16, 16, 16, 16, 16, 16, 16, 16, 24, 24 

(6) 

1 s [0051] p herein is the number of coefficients in a sub-band, p is a start point of the 

sub-band, &p is an end point of the sub-band, and P is the total number of sub-bands. 
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normalized energies norm of sub-bands. That is, sub-bands with close sub-band normalization 

factors wnorm may be classified into one group. For example, whether sub-band 

normalization factors of sub-bands are close may be determined by using the following 

method: comparing a sub-band normalization factor wnorm[i] (i = 1, ..., P—1, where P is the 

5 total number of sub-bands) of a sub-band with a predetermined threshold K. If wnorm[i] is 

greater than the predetermined threshold K, a sequence number i of the sub-band is recorded, 

and finally sub-bands whose sub-band normalization factors wnorm[i] are greater than the 

predetermined threshold K are classified into one group, and the remaining sub-bands are 

classified into another group. It should be understood that, multiple predetermined thresholds 

10 may be set according to different requirements, so that more groups are obtained. 

[0057] Optionally, adjacent sub-bands with close sub-band normalization factors may also 

be classified into one group. For example, whether sub-band normalization factors of adjacent 

sub-bands are close may be determined by using the following method: first, a difference 

wnorm_diff[i] of sub-band normalization factors of adjacent sub-bands is calculated, where 

15 wnorm_diff[i] = abs(wnorm[i] - wnorm[i-l]), and i = 1, ..., P—1, where P is the total number 

of sub-bands. If wnorm_diff[i] is less than a predetermined threshold K', it indicates that the 

sub-band normalization factors of the adjacent sub-bands are close, so that sequence numbers 

of adjacent sub-bands that can be classified into one group are determined. 

[0058] Once sub-band grouping is complete, a group parameter of each group may be 

20 obtained, to represent an energy attribute of the group. Generally, the group parameter may 

include one or more of the following: groupwnorm, a sum of intra-group sub-band 

normalization factors, and group sharp, a peak-to-average ratio of intra-group sub-band 

normalization factors. 

[0059] Specifically, group wnorm, the sum of intra-group sub-band normalization factors, 

25 is a sum of sub-band normalization factors of all sub-bands in a group, that is, 
E, 

group _wnorm[i]= ^ wnorm[b] 
b=S/ , where Sj is a start sub-band in the Ith group, and Ej is an end 

sub-band in the Ith group. 

[0060] An average value of intra-group sub-band normalization factors, group avg, is an 

average value of sub-band normalization factors of all sub-bands in a group, that is, 
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group wnorm[i\ group_avg[i\ = ——*—= —, where group_wnorm[iJ is a sum 01 intra-group sub-band 
Ei~si+1 

normalization factors of the ith group, Sj is a start sub-band in the ith group, and Ej is an end 

sub-band in the Ith group. 

[0061] 103. Perform initial inter-group bit allocation according to the sum of intra-group 

5 sub-band normalization factors of each group, to determine the initial number of bits of each 

group. 

[0062] The foregoing group parameter represents an energy attribute of a group, so that 

bits of an audio signal may be allocated to each group according to the group parameter. In 

this way, when a bit rate is insufficient, a grouping theory is used, and energy attributes of 

10 groups are considered, so that allocation of bits of the audio signal is more concentrated, and 

bit allocation between frames is more continuous. It should be understood that, the group 

parameter is not limited to the several types listed herein, and it may also be another 

parameter that can represent an energy attribute of a group. 

[0063] In one embodiment, when a bit rate is insufficient, bits are allocated to only some 

15 of the groups. For example, for a group with a sum of intra-group sub-band normalization 

factors being 0, bits are not allocated to this group; and for another example, when the number 

of bits is small, there may also be a group to which no bits are allocated. That is, on a basis 

that the foregoing group parameter is obtained, coding bits may be allocated for at least one 

group according to only a sum of intra-group sub-band normalization factors of each group, 

20 where a sum of bits allocated to the at least one group is bits of the audio signal. 

[0064] According to the group_wnorm[i] of each group, the initial number of bits 

allocated to each group is obtained. A simplest method is to allocate the number of bits 

according to a ratio of intra-group sub-band normalization factors of each group to a 

normalized energy of all sub-bands of the group, that is, the initial number of bits of the ith 

25 group, Bi = sumbits * group_wnorm[i]/sum_norm, where sumbits is the total number of 

to-be-allocated bits, and sumnorm is the normalized energy of all sub-bands. 

[0065] 104. Perform secondary inter-group bit allocation based on the initial number of 

bits of each group, to allocate coding bits of the audio signal to at least one group, where a 

sum of bits allocated to the at least one group is the coding bits of the audio signal, or a sum 
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of bits allocated to the at least one group is the number of quantization bits of the audio signal, 

where the quantization bits are bits for quantizing a frequency spectrum coefficient. 

[0066] After the initial number of bits of each group is determined, the secondary 

inter-group bit allocation may be performed. 

5 [0067] For example, the secondary inter-group bit allocation may be performed by using a 

saturation algorithm for bit allocation. 

[0068] First, the number of saturation bits of each group is determined, where the number 

of saturation bits is generally an empirical value, for example, averagely 1 to 2 bits for each 

frequency spectrum coefficient. In addition, the number of saturation bits may further be 

10 related to a coding rate and a signal characteristic. Then, a bit-saturated group and the number 

of surplus bits in the bit-saturated group are determined according to the number of saturation 

bits of each group and the foregoing initial number of bits of each group, and finally, the 

number of surplus bits is allocated to a non-bit-saturated group. For example, the number of 

surplus bits may be evenly allocated to the non-bit-saturated group. Herein, the bit-saturated 

15 group is a group in which the initial number of bits is greater than the number of saturation 

bits, and the non-bit-saturated group is a group in which the initial number of bits is less than 

the number of saturation bits. The number of surplus bits in the bit-saturated group is the 

number of bits by which the initial number of bits in the bit-saturated group is greater than the 

number of saturation bits in the bit-saturated group. 

20 [0069] Alternatively, for example, the secondary inter-group bit allocation may be 

performed by using a weighting algorithm. 

[0070] That is, a result of allocating bits of the audio signal to each group is optimized by 

adjusting a group parameter. For example, different weights are allocated to group parameters 

of different groups according to different allocation requirements, so that a limited number of 

25 bits are allocated to a proper group, and then the bits are allocated in the group, so that bit 

allocation is no longer scattered, which facilitates coding of the audio signal. 

[0071] An implementation manner is given exemplarily below. For example, a sum of 

intra-group sub-band normalization factors of each group is weighted, and a weighted sum of 

intra-group sub-band normalization factors of each group is obtained; and secondary 

30 inter-group bit allocation is performed for the initial number of bits according to the weighted 
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sum of intra-group sub-band normalization factors of each group. 

[0072] Another implementation manner is given exemplarily below. For example, after 

group wnorm, a sum of intra-group sub-band normalization factors of each group, and 

groupsharp, a peak-to-average ratio of intra-group sub-band normalization factors of each 

5 group, are acquired, group wnorm, the sum of intra-group sub-band normalization factors, 

may be weighted, according to group sharp, the peak-to-average ratio of intra-group sub-band 

normalization factors, to obtain group wnorm w, a weighted sum of intra-group sub-band 

normalization factors. 

[0073] Specifically, two adjacent groups, for example, the first group and the second 

10 group, are selected successively from groups from a low frequency to a high frequency. A 

peak-to-average ratio of intra-group sub-band normalization factors of the first group, 

group_sharp[i], is compared with a peak-to-average ratio of intra-group sub-band 

normalization factors of the second group, group_sharp[i-l]. If a difference of the 

peak-to-average ratio of intra-group sub-band normalization factors of the first group relative 

15 to the peak-to-average ratio of intra-group sub-band normalization factors of the second group 

is greater than a first threshold, a sum of intra-group sub-band normalization factors of the 

first group is adjusted according to a first weighting factor, and a sum of intra-group sub-band 

normalization factors of the second group is adjusted according to a second weighting factor; 

and if a difference of the peak-to-average ratio of intra-group sub-band normalization factors 

20 of the second group relative to the peak-to-average ratio of intra-group sub-band 

normalization factors of the first group is greater than a second threshold, the sum of 

intra-group sub-band normalization factors of the second group is adjusted according to the 

first weighting factor, and the sum of intra-group sub-band normalization factors of the first 

group is adjusted according to the second weighting factor. 

25 [0074] For example, if group_sharp[i] - group_sharp[i-l] > a, group_wnorm_w[i-l] = b 

* group_wnorm[i-l], and group_wnorm_w[i] = (b—1) * group_wnorm[i], or if 

group_sharp[i-l] - group_sharp[i] > c, group_wnorm_w[i] = b * group_wnorm[i], and 

groupwnorm[i— 1] = (b—1) * group_wnorm[i-l], where a group sequence number i = 1, ..., 

P—1, where P is the total number of sub-bands; b is a weight; a is a first threshold; and c is a 

30 second threshold. It should be understood that selection of a, b and c may be performed as 
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required by bit allocation. 

[0075] Herein, only a simple weighting method is described exemplarily. A person skilled 

in the art can readily figure out another weighting method, to adjust sub-band weights by 

using different weighting coefficients. For example, a weight of a sub-band that needs to be 

5 allocated more signal bits may be increased, and that of a sub-band that does not need to be 

allocated any bit or needs to be allocated fewer signal bits is reduced. 

[0076] Then, bits of the audio signal are allocated to each group according to the weighted 

sum of intra-group sub-band normalization factors. For example, the number of group bits of 

the group is determined according to a ratio of group_wnorm[i], the weighted sum of 

10 intra-group sub-band normalization factors, to sumwnorm, a sum of sub-band normalization 

factors of all sub-bands, and the bits of the audio signal are allocated to the group according to 

the determined number of group bits. The total number of bits of each group, group bits, is 

determined according to the following formula: group_bits[i] = sumbits * 

group_wnorm[i]/sum_wnorm, where sum bits is the total number of bits of the audio signal 

15 that need to be allocated, and sum wnorm is the sum of sub-band normalization factors of all 

the sub-bands. 

[0077] A process of the foregoing secondary inter-group bit allocation may be further 

optimized. For example, different secondary inter-group bit allocation solutions, such as a 

saturation algorithm and a weighting algorithm, are used according to a bit rate and/or a 

20 difference between average values of intra-group sub-band normalization factors. 

[0078] For example, whether a saturation algorithm or a weighting algorithm for bit 

allocation is to be used is determined according to a difference between average values of 

intra-group sub-band normalization factors and/or a bit rate, where an average value of 

intra-group sub-band normalization factors is an average value of sub-band normalization 

25 factors of all sub-bands in a group. 

[0079] After bits are allocated to groups, bits that are allocated to each group may be 

further allocated to sub-bands in the group. 

[0080] 105. Allocate the bits of the audio signal that are allocated to the group to 

sub-bands in the group. 

30 [0081] It should be understood that bit allocation may be performed for sub-bands in a 
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group by using an existing iterative allocation method. However, the iterative allocation 

method still causes a random result of intra-group bit allocation, and discontinuity between a 

previous frame and a next frame. Therefore, the bits of the audio signal that are allocated to 

the group, may be allocated, according to sub-band normalization factors of sub-bands in the 

5 group, to the sub-bands in the group with reference to signal characteristics of different audio 

signals, that is, different signal types. 

[0082] One implementation manner is: weighting the sub-band normalization factors to 

obtain weighted sub-band normalization factors; and allocating the bits of the audio signal 

that are allocated to the group to some or all of the sub-bands in the group according to the 

10 weighted sub-band normalization factors, where the some of the sub-bands are selected from 

all the sub-bands in the group in descending order according to the weighted sub-band 

normalization factors. 

[0083] A typical implementation manner in which the bits of the audio signal that are 

allocated to the group are allocated to all the sub-bands in the group according to the weighted 

15 sub-band normalization factors is: after determining the weighted sub-band normalization 

factors of all the sub-bands, calculating to obtain a sum of the weighted sub-band 

normalization factors of all the sub-bands in the group, and then allocating, according to a 

ratio of the weighted sub-band normalization factors of a sub-band that needs to be allocated 

bits to the sum of the weighted sub-band normalization factors of all the sub-bands, the bits 

20 that are allocated to the group to a specific sub-band. 

[0084] A typical implementation manner in which the bits of the audio signal that are 

allocated to the group are allocated to some of the sub-bands in the group according to the 

weighted sub-band normalization factors is: sorting the weighted sub-band normalization 

factors of all the sub-bands in the group, for example, in descending order; selecting, 

25 according to the sorting of the weighted sub-band normalization factors, some of the 

sub-bands corresponding to the weighted sub-band normalization factors that rank higher; and 

allocating the bits of the audio signal that are allocated to the group to the some of the 

sub-bands in the group. 

[0085] For example, first, weighting parameters factor[0] and factor[l] of sub-band 

30 normalization factors wnorm of the sub-bands in the group are determined, the sub-band 
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normalization factors wnorm of the sub-bands in the group are sorted to obtain 

wnorm_index[i], and wnorm_index[i] is weighted by using a weighting parameter, and finally 

bit allocation is performed for the sub-bands in the group according to the weighted 

wnormindex [i]. 

5 [0086] It may be learned from the foregoing that, according to the method for allocating 

bits of an audio signal in this embodiment of the present invention, relatively stable allocation 

in a previous frame and a next frame can be ensured by means of grouping, thereby reducing 

an impact of global allocation on local discontinuity; and surplus bits of a saturated sub-band 

are effectively used by means of secondary allocation, so that bit allocation is more 

10 reasonable. 

[0087] The following describes in detail, with reference to a programming language in 

specific embodiments, how to use different secondary inter-group bit allocation solutions 

according to a bit rate and/or a difference between average values of intra-group sub-band 

normalization factors, and then perform bit allocation for sub-bands in a group. 

15 [0088] First, multiple sub-bands of an audio signal are classified into multiple groups, and 

the initial number of bits allocated to each group is obtained according to group_wnorm[i], a 

sum of sub-band normalization factors of each group. For example, all sub-bands are 

classified into three groups: 

the initial number of bits of the first group, B1 = sumbits * 

20 group_wnorm[0]/sum_norm, 

the initial number of bits of the second group, B2 = sum bits * 

group_wnorm[ 1 ]/sum_norm, and 

the initial number of bits of the third group, B3 = sum bits * 

group_wnorm[2]/sum_norm, where 

25 sum bits is the total number of to-be-allocated bits; therefore, B3 = sum bits - B1 

- B2, and sumnorm = group_wnorm[0] + group_wnorm[l] + group_wnorm[2]. 

[0089] Then, different secondary inter-group bit allocation solutions are used according to 

a bit rate (bit rate) and a difference between average values of intra-group sub-band 

normalization factors (avg diff). 

30 [0090] Step 1. Calculate a difference between average values of intra-group sub-band 
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normalization factors: 

avg_diff[0] = group_avg[0] - group_avg[l]; and 

avg_diff[l] = group_avg[l] - group_avg[2]. 

[0091] Step 2. Select a secondary inter-group bit allocation solution, for example, 

determine, according to two conditions, that is, a difference between average values of 

intra-group sub-band normalization factors and/or a bit rate, whether a saturation algorithm or 

a weighting algorithm for bit allocation is to be used: 

if (bit rate > a && avg_diff[0] < b && avg_diff[l] < c) 

{ 

saturation algorithm 

} 

else 

{ 

weighting algorithm 

}, where 

a, b, and c are empirical factors. 

[0092] Step 3. Post-processing algorithm: if group_wnorm[2] of a highest sub-band is less 

than a specific value, allocate bits allocated to the group to a group of lower sub-bands. For 

example, when group_wnorm[2] is less than a threshold d, bits allocated to the highest 

sub-band are allocated to a second highest sub-band, and the number of bits allocated to the 

highest sub-band is set to zero. 

[0093] For a saturation algorithm: a principle is that when bits allocated to a group are 

close to saturation, surplus bits are allocated to other groups. For example: 

[0094] 1) First, set the numbers of saturation bits of the groups to B1UP, B2 UP, and 

B3UP respectively. 

[0095] 2) Calculate surplus bits: 

Bsaved = 0; 

if (B1 > B1UP) 

{ 

Bsaved = Bsaved + (B1 - B1UP); 
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B1 = B1UP; 

} 

if (B2 > B2UP) 

{ 

5 B saved = B saved + (B2 - B2 UP); 

B2 = B2UP; 

} 

if (B3 > B3 UP) 

{ 

10 B saved = B saved + (B3 - B3 UP); 

B3 = B3UP; 

}, where 

B1UP, B2 UP, and B3 UP are empirical factors, and may be 288, 256, and 96 

respectively 

15 [0096] 3) Allocate the surplus bits for a second time. For example, when the bits allocated 

to the first group are close to saturation, B saved is evenly allocated to other groups, and if 

the bits allocated to the first group are not saturated, half of B saved are added to Bl; and 

then it is determined whether bits allocated to the second group are saturated, and if the bits 

allocated to the first group are not saturated, B2 is set to sum bits - Bl - B3, or B3 is set to 

20 sumbits - Bl - B2, and pseudocode of the algorithm is as follows: 

if (B saved > 0) 

{ 

if (Bl == B1UP) 

{ 

25 B2 = B2 + B_saved/2; 

B3 = sum bits - Bl - B2; 

} 

else 

{ 

30 Bl = Bl + B_saved/2; 
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if (B2 == B2UP) 

{ 

B3 = sum bits - Bl - B2; 

} 

5 else 

{ 

B2 = sum bits - Bl - B3; 

} 

} 

10 } 

[0097] For a weighting algorithm: 

Bl'=al* Bl, 

B2' = a2* B2, and 

B3' = sum bits - Bl' - B2', where 

15 sum bits is the total number of bits, and sumnorm = group_wnorm[0] + 

grouP_wnorm[ 1 ] + group_wnorm[2], where 

al and a2 are weighting coefficients, for example, may be set to al = 1.0 and a2 = 

0.92 herein. 

[0100] Finally, bits that are allocated to the groups are allocated to sub-bands in the 

20 groups by using the following method. 

[0101] Step 1. Determine a weighting parameter factor[] of a sub-band normalization 

factor wnorm of sub-bands in each group, for example, factor[0] = FAC1, and factor[l] = 

FAC2, where 

FAC1, FAC2 are empirical factors, and may be 2.0 and 1.5, 2.0 and 3.0, or the like 

25 respectively. 

[0102] Step 2. Sort all sub-band normalization factors wnorm in the group in descending 

order, to obtain wnorm index(i). 

[0103] Step 3. Perform, according to the weighting parameter factor[], the following 

weighting processing on values of wnorm index(i) after the sorting: 
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wnorm_index(i) = wnorm_index(i)*(a — p*i), 0 <i <band_num 

band_num is the number of sub-bands included in the group, a and $ may be 

set according to a condition, for example, different values may be set according to different 

P = 1 

groups; it may be set that a ~ factor\P\ and band _num in a case 0f a low frequency 

5 component of the first group, and in a case of a group with a higher frequency than the first 

p=—1— 
group, it may be set that a = factorV\ and band _ num 

[0104] Step 4. Allocate bits that are allocated to the group to sub-bands in the group again 

according to the values of wnorm index(i) after the sorting. 

[0105] Step 4.1. Divide the total number of bits in the group, Bx, by a threshold Thr, to 

10 obtain BitBandnum, the number of sub-bands that are initially allocated to the group. 

[0106] Step 4.2. Determine the number of sub-bands N for bit allocation according to a 

relationship between BitBand num, the number of sub-bands that are initially allocated to the 

group, and sumBandnum, the total number of sub-bands in the group. For example, if 

BitBand num is greater than k*sumBand_num, where k is a coefficient, such as 0.75 or 0.8, 

15 N is equal to sumBand num; otherwise, N is equal to BitBand num. 

[0107] Step 4.3. Select the first N sub-bands, where N is the number of sub-bands in the 

group, for which bit allocation is performed. 

[0108] Step 4.4. Initialize the number of bits of the N sub-bands to 1, and initialize the 

number of iterations j to 0. 

20 [0109] Step 4.5. Determine band wnorm, a sum of sub-band normalization factors of 

sub-bands that are among the N sub-bands and whose sub-band normalization factors are 

greater than 0. 

[0110] Step 4.6. Allocate the number of bits to the sub-bands that are among the N 

sub-bands and whose sub-band normalization factors are greater than 0: 

25 band_bits[i] = Bx*wnorm_index(i)/band_wnorm; where 

Bx is the number of bits that are allocated to each group, for example, in the 

foregoing embodiments, the numbers of bits for the three groups are Bl, B2, and B3 
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respectively. 

[0111] Step 4.7. Determine whether the number of bits allocated to the last sub-band of 

the N sub-bands is less than a fixed threshold fac, and if it is less than the fixed threshold fac, 

set the number of bits allocated to the sub-band to zero; if it is greater than or equal to fac, go 

5 to step 4.9; otherwise, go to step 4.8. 

[0112] Step 4.8. Add 1 to the number of iterations j; and 

repeat step 4.5 to step 4.8 until the number of iterations j is equal to N. 

[0113] Step 4.9. Restore initial original sorting of all sub-bands in the group, that is, 

restore sorting of all the sub-bands to that before the sub-band normalization factor of each 

10 sub-band is quantized. 

[0114] It is understandable that the method for bit allocation in a group according to this 

embodiment of the present invention is not limited to the foregoing example that is described 

in step 4.1 to 4.9. 

[0115] By using the grouping manner in this embodiment of the present invention, 

15 relatively stable allocation in a previous frame and a next frame is ensured, and bit allocation 

with different emphases is performed in a group according to signal characteristics, so that 

allocated bits are all used to quantize important frequency spectrum information, thereby 

improving coding quality of an audio signal. 

[0116] It may be learned from the foregoing that, according to the method for allocating 

20 bits of an audio signal in this embodiment of the present invention, relatively stable allocation 

in a previous frame and a next frame can be ensured by means of grouping, thereby reducing 

an impact of global allocation on local discontinuity. In addition, a different threshold 

parameter may be set for bit allocation in each group, so that bit allocation is more adaptive. 

Moreover, bit allocation with different emphases is performed in a group according to 

25 frequency spectrum signal characteristics. For example, for a quasi-harmonic signal with a 

centralized frequency spectrum, bits are mainly allocated to sub-bands with high energies, and 

there is no need to allocate more bits to a sub-band between harmonics; for a signal with a 

relatively flat frequency spectrum, smoothness between sub-bands is ensured as far as 

possible during bit allocation, so that allocated bits are all used to quantize important 

30 frequency spectrum information. 
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[0117] With reference to FIG. 2, the following describes a schematic structure of an 

apparatus for allocating bits of an audio signal according to an embodiment of the present 

invention. 

[0118] In FIG. 2, an apparatus 20 for allocating bits of an audio signal includes a sub-band 

5 quantizing unit 21, a grouping unit 22, a first allocating unit 23, a second allocating unit 24, 

and a third allocating unit 25. 

[0119] The sub-band quantizing unit 21 is configured to divide a frequency band of an 

audio signal into multiple sub-bands, and quantize a sub-band normalization factor of each 

sub-band. 

10 [0120] The grouping unit 22 is configured to classify the multiple sub-bands into multiple 

groups, and acquire a sum of intra-group sub-band normalization factors of each group, where 

the sum of intra-group sub-band normalization factors is a sum of sub-band normalization 

factors of all sub-bands in the group. 

[0121] Optionally, the grouping unit 22 is specifically configured to classify sub-bands 

15 with a same bandwidth into one group, so that the multiple sub-bands are classified into 

multiple groups; or classify sub-bands with close sub-band normalization factors into one 

group, so that the multiple sub-bands are classified into multiple groups. Preferably, 

sub-bands in each group have a same bandwidth or specifically close sub-band normalization 

factors. 

20 [0122] The first allocating unit 23 is configured to perform initial inter-group bit 

allocation according to the sum of intra-group sub-band normalization factors of each group, 

to determine the initial number of bits of each group. 

[0123] The second allocating unit 24 is configured to perform secondary inter-group bit 

allocation based on the initial number of bits of each group, to allocate coding bits of the 

25 audio signal to at least one group, where a sum of bits allocated to the at least one group is the 

number of the coding bits of the audio signal. 

[0124] Optionally, the second allocating unit 24 may be specifically configured to 

perform the secondary inter-group bit allocation by using a saturation algorithm for bit 

allocation. For example, as shown in FIG. 3, the second allocating unit 24 may include a first 

30 determining module 241, a second determining module 242, and an allocating module 243, 
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where 

the first determining module 241 is configured to determine the number of 

saturation bits of each group; 

the second determining module 242 is configured to determine a bit-saturated 

5 group and the number of surplus bits in the bit-saturated group according to the number of 

saturation bits of each group and the initial number of bits of each group, where the number of 

surplus bits in the bit-saturated group is the number of bits by which the initial number of bits 

in the bit-saturated group is greater than the number of saturation bits in the bit-saturated 

group; and 

10 the allocating module 243 is configured to allocate the number of surplus bits to a 

non-bit-saturated group, where the bit-saturated group is a group in which the initial number 

of bits is greater than the number of saturation bits, and the non-bit-saturated group is a group 

in which the initial number of bits is less than the number of saturation bits. Optionally, the 

allocating module 243 may be configured to allocate the number of surplus bits evenly to the 

15 non-bit-saturated group. 

[0125] Alternatively, optionally, the second allocating unit may be specifically configured 

to perform the secondary inter-group bit allocation by using a weighting algorithm. For 

example, the second allocating unit 24 may further include a weighting module 244 and an 

allocating module 243, where 

20 the weighting module 244 is configured to weight the sum of intra-group sub-band 

normalization factors of each group, to obtain a weighted sum of intra-group sub-band 

normalization factors of each group; and 

the allocating module 243 is configured to perform the secondary inter-group bit 

allocation on the initial number of bits according to the weighted sum of intra-group sub-band 

25 normalization factors of each group. 

[0126] It may be seen that the apparatus 20 for allocating bits of an audio signal may 

further include a determining unit 26, which is configured to: after the initial inter-group bit 

allocation and before the secondary inter-group bit allocation, determine, according to a 

difference between average values of intra-group sub-band normalization factors and/or a bit 

30 rate, whether a saturation algorithm for bit allocation is to be used, where an average value of 
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sub-band normalization factors in a group is an average value of sub-band normalization 

factors of all sub-bands in the group. If a saturation algorithm for bit allocation is to be used, 

the determining unit 26 determines that a saturation algorithm for bit allocation is to be used; 

otherwise, the determining unit 26 determines that a weighting algorithm is to be used. As 

5 shown in FIG. 4, the third allocating unit 25 is configured to allocate the bits of the audio 

signal that are allocated to the group to sub-bands in the group. 

[0127] For example, as shown in FIG. 5, the third allocating unit 25 may include a 

weighting module 251 and an allocating module 252, where 

the weighting module 251 is configured to weight the sub-band normalization 

10 factors to obtain weighted sub-band normalization factors; and 

the allocating module 252 is configured to allocate the bits of the audio signal that 

are allocated to the group to some or all of the sub-bands in the group according to the 

weighted sub-band normalization factors, wherein the some of the sub-bands are selected 

from all the sub-bands in the group in descending order according to the weighted sub-band 

15 normalization factors. 

[0128] It may be learned from the foregoing that, according to the apparatus for allocating 

bits of an audio signal in this embodiment of the present invention, relatively stable allocation 

in a previous frame and a next frame can be ensured by means of grouping, thereby reducing 

an impact of global allocation on local discontinuity. Therefore, by using the grouping manner 

20 in this embodiment of the present invention, relatively stable allocation in a previous frame 

and a next frame is ensured, and bit allocation with different emphases is performed in a 

group according to signal characteristics, so that allocated bits are all used to quantize 

important frequency spectrum information, thereby improving coding quality of an audio 

signal. 

25 [0129] In addition, in FIG. 6, an embodiment of the present invention further provides 

another apparatus 60 for allocating bits of an audio signal. The apparatus includes a memory 

61 and a processor 62, where the memory 61 is configured to store code for implementing the 

steps in the foregoing method embodiments, and the processor 62 is configured to process the 

code stored in the memory. 

30 [0130] It may be seen that, according to the apparatus for allocating bits of an audio signal 
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in this embodiment of the present invention, relatively stable allocation in a previous frame 

and a next frame can be ensured by means of grouping, thereby reducing an impact of global 

allocation on local discontinuity In addition, a different threshold parameter may be set for bit 

allocation in each group, so that bit allocation is more adaptive. Moreover, bit allocation with 

5 different emphases is performed in a group according to frequency spectrum signal 

characteristics. For example, for a quasi-harmonic signal with a centralized frequency 

spectrum, bits are mainly allocated to sub-bands with high energies, and there is no need to 

allocate more bits to a sub-band between harmonics; for a signal with a relatively flat 

frequency spectrum, smoothness between sub-bands is ensured as far as possible during bit 

10 allocation, so that allocated bits are all used to quantize important frequency spectrum 

information. 

[0131] A person of ordinary skill in the art may be aware that, in combination with the 

examples described in the embodiments disclosed in this specification, units and algorithm 

steps may be implemented by electronic hardware or a combination of computer software and 

15 electronic hardware. Whether the functions are performed by hardware or software depends 

on particular applications and design constraint conditions of the technical solutions. A person 

skilled in the art may use different methods to implement the described functions for each 

particular application, but it should not be considered that the implementation goes beyond 

the scope of the present invention. 

20 [0132] It may be clearly understood by a person skilled in the art that, for the purpose of 

convenient and brief description, for a detailed working process of the foregoing system, 

apparatus, and unit, refer to a corresponding process in the foregoing method embodiments, 

and details are not described herein again. 

[0133] In the several embodiments provided in the present application, it should be 

25 understood that the disclosed system, apparatus, and method may be implemented in other 

manners. For example, the described apparatus embodiment is merely exemplary. For 

example, the unit division is merely logical function division and may be other division in 

actual implementation. For example, a plurality of units or components may be combined or 

integrated into another system, or some features may be ignored or not performed. In addition, 

30 the displayed or discussed mutual couplings or direct couplings or communication 
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connections may be implemented through some interfaces. The indirect couplings or 

communication connections between the apparatuses or units may be implemented in 

electronic, mechanical, or other forms. 

[0134] The units described as separate parts may or may not be physically separate, and 

5 parts displayed as units may or may not be physical units, may be located in one position, or 

may be distributed on a plurality of network units. Some or all of the units may be selected 

according to actual needs to achieve the objectives of the solutions of the embodiments. 

[0135] In addition, functional units in the embodiments of the present invention may be 

integrated into one processing unit, or each of the units may exist alone physically, or two or 

10 more units are integrated into one unit. 

[0136] When the functions are implemented in the form of a software functional unit and 

sold or used as an independent product, the functions may be stored in a computer-readable 

storage medium. Based on such an understanding, the technical solutions of the present 

invention essentially, or the part contributing to the prior art, or some of the technical 

15 solutions may be implemented in a form of a software product. The software product is stored 

in a storage medium, and includes several instructions for instructing a computer device 

(which may be a personal computer, a server, or a network device) to perform all or some of 

the steps of the methods described in the embodiments of the present invention. The foregoing 

storage medium includes: any medium that can store program code, such as a USB flash drive, 

20 a removable hard disk, a read-only memory (ROM, Read-Only Memory), a random access 

memory (RAM, Random Access Memory), a magnetic disk, or an optical disc. 

[0137] The foregoing descriptions are merely specific implementation manners of the 

present invention, but are not intended to limit the protection scope of the present invention. 

Any variation or replacement readily figured out by a person skilled in the art within the 

25 technical scope disclosed in the present invention shall fall within the protection scope of the 

present invention. Therefore, the protection scope of the present invention shall be subject to 

the protection scope of the claims. 
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CLAIMS 

What is claimed is: 

1. Amethod for allocating bits of an audio signal, comprising: 

dividing a frequency band of an audio signal into multiple sub-bands, and quantizing a 

5 sub-band normalization factor of each sub-band; 

classifying the multiple sub-bands into multiple groups, and acquiring a sum of 

intra-group sub-band normalization factors of each group, wherein the sum of intra-group 

sub-band normalization factors is a sum of sub-band normalization factors of all sub-bands in 

the group; 

10 performing initial inter-group bit allocation according to the sum of intra-group sub-band 

normalization factors of each group, to determine the initial number of bits of each group; 

performing secondary inter-group bit allocation based on the initial number of bits of 

each group, to allocate coding bits of the audio signal to at least one group, wherein a sum of 

bits allocated to the at least one group is the coding bits of the audio signal; and 

15 allocating the bits of the audio signal that are allocated to the group to sub-bands in the 

group. 

2. The method according to claim 1, wherein the performing secondary inter-group bit 

allocation comprises: 

performing the secondary inter-group bit allocation by using a saturation algorithm for 

20 bit allocation. 

3. The method according to claim 2, wherein the performing the secondary inter-group 

bit allocation by using a saturation algorithm for bit allocation comprises: 

determining the number of saturation bits of each group; 

determining a bit-saturated group and the number of surplus bits in the bit-saturated 

25 group according to the number of saturation bits of each group and the initial number of bits 

of each group, wherein the number of surplus bits in the bit-saturated group is the number of 

bits by which the initial number of bits in the bit-saturated group is greater than the number of 

saturation bits in the bit-saturated group; 

29 



allocating the number of surplus bits to a non-bit-saturated group; wherein 

the bit-saturated group is a group in which the initial number of bits is greater than the 

number of saturation bits, and the non-bit-saturated group is a group in which the initial 

number of bits is less than the number of saturation bits. 

5 4. The method according to claim 3, wherein the allocating the number of surplus bits to 

anon-bit-saturated group comprises: 

allocating the number of surplus bits evenly to the non-bit-saturated group. 

5. The method according to any one of claims 2 to 4, wherein after the initial inter-group 

bit allocation and before the secondary inter-group bit allocation, the method further 

10 comprises: 

determining, according to a difference between average values of intra-group sub-band 

normalization factors and/or a bit rate, whether a saturation algorithm for bit allocation is to 

be used, wherein an average value of intra-group sub-band normalization factors is an average 

value of sub-band normalization factors of all sub-bands in a group; and 

15 if a saturation algorithm for bit allocation is to be used, determining that a saturation 

algorithm for bit allocation is to be used, and 

if a saturation algorithm for bit allocation is not to be used, determining that a weighting 

algorithm is to be used. 

6. The method according to claim 1 or 5, wherein the performing secondary inter-group 

20 bit allocation comprises: 

performing the secondary inter-group bit allocation by using a weighting algorithm. 

7. The method according to claim 6, wherein the performing the secondary inter-group 

bit allocation by using a weighting algorithm comprises: 

weighting the sum of intra-group sub-band normalization factors of each group, to obtain 

25 a weighted sum of intra-group sub-band normalization factors of each group; and 

performing the secondary inter-group bit allocation on the initial number of bits 

according to the weighted sum of intra-group sub-band normalization factors of each group. 

8. The method according to any one of claims 1 to 7, wherein the allocating the bits of 

the audio signal that are allocated to the group to sub-bands in the group comprises: 

30 weighting the sub-band normalization factors to obtain weighted sub-band normalization 
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factors; and 

allocating the bits of the audio signal that are allocated to the group to some or all of the 

sub-bands in the group according to the weighted sub-band normalization factors, wherein the 

some of the sub-bands are selected from all the sub-bands in the group in descending order 

5 according to the weighted sub-band normalization factors. 

9. The method according to any one of claims 1 to 8, wherein the classifying the multiple 

sub-bands into multiple groups comprises: 

classifying sub-bands with a same bandwidth into one group, so that the multiple 

sub-bands are classified into multiple groups; or 

10 classifying sub-bands with close sub-band normalization factors into one group, so that 

the multiple sub-bands are classified into multiple groups. 

10. The method according to claim 9, wherein sub-bands in each group have a same 

bandwidth or specifically close sub-band normalization factors. 

11. An apparatus for allocating bits of an audio signal, comprising: 

15 a sub-band quantizing unit, configured to divide a frequency band of an audio signal into 

multiple sub-bands, and quantize a sub-band normalization factor of each sub-band; 

a grouping unit, configured to classify the multiple sub-bands into multiple groups, and 

acquire a sum of intra-group sub-band normalization factors of each group, wherein the sum 

of intra-group sub-band normalization factors is a sum of sub-band normalization factors of 

20 all sub-bands in the group; 

a first allocating unit, configured to perform initial inter-group bit allocation according to 

the sum of intra-group sub-band normalization factors of each group, to determine the initial 

number of bits of each group; 

a second allocating unit, configured to perform secondary inter-group bit allocation 

25 based on the initial number of bits of each group, to allocate coding bits of the audio signal to 

at least one group, wherein a sum of bits allocated to the at least one group is the number of 

the coding bits of the audio signal; and 

a third allocating unit, configured to allocate the bits of the audio signal that are allocated 

to the group to sub-bands in the group. 

30 12. The apparatus according to claim 11, wherein the second allocating unit is 
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specifically configured to: 

perform the secondary inter-group bit allocation by using a saturation algorithm for bit 

allocation. 

13. The apparatus according to claim 12, wherein the second allocating unit comprises: 

5 a first determining module, configured to determine the number of saturation bits of each 

group; 

a second determining module, configured to determine a bit-saturated group and the 

number of surplus bits in the bit-saturated group according to the number of saturation bits of 

each group and the initial number of bits of each group, wherein the number of surplus bits in 

10 the bit-saturated group is the number of bits by which the initial number of bits in the 

bit-saturated group is greater than the number of saturation bits in the bit-saturated group; and 

an allocating module, configured to allocate the number of surplus bits to a 

non-bit-saturated group; wherein 

the bit-saturated group is a group in which the initial number of bits is greater than the 

15 number of saturation bits, and the non-bit-saturated group is a group in which the initial 

number of bits is less than the number of saturation bits. 

14. The apparatus according to claim 13, wherein the allocating module is specifically 

configured to: 

allocate the number of surplus bits evenly to the non-bit-saturated group. 

20 15. The apparatus according to any one of claims 12 to 14, further comprising: a 

determining unit, configured to: after the initial inter-group bit allocation and before the 

secondary inter-group bit allocation, determine, according to a difference between average 

values of intra-group sub-band normalization factors and/or a bit rate, whether a saturation 

algorithm for bit allocation is to be used, wherein an average value of intra-group sub-band 

25 normalization factors is an average value of sub-band normalization factors of all sub-bands 

in a group; and 

if a saturation algorithm for bit allocation is to be used, determine that a saturation 

algorithm for bit allocation is to be used, and 

if a saturation algorithm for bit allocation is not to be used, determine that a weighting 

30 algorithm is to be used. 
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16. The apparatus according to claim 11 or 15, wherein the second allocating unit is 

further configured to: 

perform the secondary inter-group bit allocation by using a weighting algorithm. 

17. The apparatus according to claim 16, wherein the second allocating unit further 

5 comprises: a weighting module, configured to weight the sum of intra-group sub-band 

normalization factors of each group, to obtain a weighted sum of intra-group sub-band 

normalization factors of each group; and 

the allocating module is configured to perform the secondary inter-group bit allocation 

on the initial number of bits according to the weighted sum of intra-group sub-band 

10 normalization factors of each group. 

18. The apparatus according to any one of claims 11 to 17, wherein the third allocating 

unit comprises: 

a weighting module, configured to weight the sub-band normalization factors to obtain 

weighted sub-band normalization factors; and 

15 an allocating module, configured to allocate the bits of the audio signal that are allocated 

to the group to some or all of the sub-bands in the group according to the weighted sub-band 

normalization factors, wherein the some of the sub-bands are selected from all the sub-bands 

in the group in descending order according to the weighted sub-band normalization factors. 

19. The apparatus according to any one of claims 11 to 18, wherein the grouping unit is 

20 specifically configured to: 

classify sub-bands with a same bandwidth into one group, so that the multiple sub-bands 

are classified into multiple groups; or 

classify sub-bands with close sub-band normalization factors into one group, so that the 

multiple sub-bands are classified into multiple groups. 

25 20. The apparatus according to claim 19, wherein sub-bands in each group have a same 

bandwidth or specifically close sub-band normalization factors. 
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