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Description
METHOD AND APPARATUS FOR PROCESSING A SIGNAL

Technical Field
[1] The present invention relates to a method and apparatus for processing a signal, and

more particularly, to a method and apparatus for processing a signal, which enables

signal compression or recovery with audio data processing efficiency.

Background Art
[2] Up to now, a variety of technologies relating to signal compression and recovery

have been suggested and are generally applied to a variety of data including an audio

signal and a video signal. The signal compression and recovery technologies have been

developed while improving image quality and sound quality as well as increasing a

compression rate. In order to adapt to a variety of communication environments,

efforts for increasing transmission efficiency have been in progress.

[3] Typically, contents including an audio signal, a video signal and additional in

formation have been provided using a variety of broadcasting methods. Recently, a

variety of contents including an audio signal has been provided using a digital

broadcasting signal. The audio signal which is transmitted through digital multimedia

broadcasting may be compressed by a variety of compression methods and then

transmitted. When the audio signal is received, the audio signal is decoded by the

compression method of the audio signal included in the broadcasting signal. As the use

of the Internet has increased dramatically and a requirement for an Internet protocol

(IP) based service has increased, a method of providing a broadcasting signal

according to an IP scheme is being considered. However, in a case where a

broadcasting signal including an audio signal is efficiently compressed and the

compressed broadcasting signal is provided according to a variety of transmission

schemes including the IP scheme, a process of providing the signal compression

method through the broadcasting signal was not suggested. For example, when the e f

ficiently compressed broadcasting signal is transmitted to an IP based terminal or

mobile broadcasting terminal, a method of processing the broadcasting signal was not

suggested. Accordingly, a problem may be caused in providing a broadcasting service

using the broadcasting signal.

Disclosure of Invention

Technical Problem
[4] An object of the present invention devised to solve the problem lies on a method

and apparatus for processing a signal, which allows a signal having optimized signal

transmission efficiency to be transmitted/received in a broadcast transmission/



reception format of a digital video broadcasting terrestrial (DVB-T) system or a digital

video broadcasting-handheld (DVB-H) system.

[5] Another object of the present invention devised to solve the problem lies on a

method and apparatus for processing data, which is capable of transmitting/receiving a

broadcasting signal including a compressed audio signal according to an Internet

protocol (IP) scheme.

[6] Another object of the present invention devised to solve the problem lies on a

method and apparatus for efficiently coding data.

[7] Another object of the present invention devised to solve the problem lies on a

method and apparatus for encoding and decoding data, which is capable of maximizing

transmission efficiency of control data used in audio recovery.

[8] Another object of the present invention devised to solve the problem lies on a

medium including encoded data.

[9] Another object of the present invention devised to solve the problem lies on a data

structure for efficiently transmitting encoded data.

[10] Another object of the present invention devised to solve the problem lies on a

system including the decoding apparatus.

Technical Solution
[11] To achieve these and other advantages and in accordance with the purpose of the

present invention, as embodied and broadly described, a method and apparatus for

processing the signal can transmit/receive a broadcasting signal including an

compressed audio signal in a broadcasting signal format of a digital video broadcasting

terrestrial (DVB-T) system or a digital video broadcasting-handheld (DVB-H) system.

[12] According to an aspect of the present invention, there is provided a method for

processing a signal including receiving a broadcasting signal including audio data

coded using a pilot reference value and a pilot difference value, demodulating the

broadcasting signal in consideration of a scattered pilot which varies over time and a

continual pilot which is fixed over time in a frame of the received broadcasting signal

and decoding the demodulated signal to obtain a broadcasting transmission stream, de

multiplexing the broadcasting transmission stream to obtain coded audio data in an

Internet protocol (IP) packet and audio data coding identification information,

decoding data according to a data coding scheme indicated by the audio data coding

identification information, wherein the data coding scheme includes at least a pilot

coding scheme, the pilot coding scheme decodes the data using the pilot reference

value corresponding to a plurality of data and the pilot difference value, and the pilot

difference value is generated using the data and the pilot reference value.

[13] According to another aspect of the present invention, there is provided an apparatus



for processing a signal, the apparatus including a tuner tuning a broadcasting signal

including audio data coded using a pilot reference value and a pilot difference value, a

demodulating part demodulating the broadcasting signal in consideration of a scattered

pilot which varies over time and a continual pilot which is fixed over time in a frame

of the tuned broadcasting signal, a demultiplexing part parsing data coding iden

tification information from the demodulated signal and a decoding part decoding audio

data in a RTP packet included in the demodulated signal according to the data coding

identification information parsed by the demultiplexing part, wherein the data coding

scheme includes at least a pilot coding scheme, the pilot coding scheme decodes the

data using the pilot reference value corresponding to a plurality of data and the pilot

difference value, and the pilot difference value is generated using the data and the pilot

reference value.

[14] According to another aspect of the present invention, there is provided a method for

processing a signal, the method including encoding data according to a data coding

scheme for coding the data using a pilot reference value corresponding to a plurality of

data and a pilot difference value, converting the encoded data into an IP packet

according to an IP format and generating data coding identification information

indicating the data coding scheme, multiplexing the IP packet and the data coding

identification information to a broadcasting transmission stream, error-correction

coding the multiplexed broadcasting transmission stream and interleaving the coded

signal, mapping a scattered pilot which varies over time and a continual pilot which is

fixed over time in a frame of the interleaved signal, modulating the mapped pilots in

the frame using an orthogonal frequency division multiplexing (OFDM) method and

inserting a guard interval into a frame, to which the modulated signal belongs, in

addition to a signal obtained by converting a portion of the modulated signal and

converting the signal, into which the guard signal is inserted, to a RF signal and

transmitting the RF signal.

[15] According to another aspect of the present invention, there is provided an apparatus

for processing a signal, the apparatus icluding an encoder encoding data according to a

data coding scheme for coding the data using a pilot reference value corresponding to a

plurality of data and a pilot difference value, a multiplexing part converting the

encoded data and data coding identification information, a coding part error-correction

coding and interleaving the multiplexed data, a mapping part mapping a scattered pilot

which varies over time and a continual pilot which is fixed over time in a frame of the

signal interleaved by the coding part, a frame forming part modulating the pilots

mapped by the mapping part using an OFDM method and inserting a guard interval

into a frame, to which the modulated signal belongs, in addition to a signal obtained by

converting a portion of the modulated signal and a transmission part converting the



signal, into which the guard signal is inserted, to a RF signal and transmitting the RF

signal.

[16] According to another aspect of the present invention, there is provided an apparatus

for processing a signal, the apparatus including an encoder encoding data using a pilot

reference value corresponding to a plurality of data and a pilot difference value, a

signal converting part converting the encoded data into an IP packet according to an IP

format and encapsulating the converted IP packet according to a multi-protocol en

capsulation, a multiplexing part multiplexing the IP packet encapsulated by the signal

converting part and data coding identification information, a coding part error-

correction coding and interleaving the multiplexed data, a mapping part mapping a

scattered pilot which varies over time and a continual pilot which is fixed over time in

a frame of the signal interleaved by the coding part, a frame forming part modulating

the pilots mapped by the mapping part using an OFDM method and inserting a guard

interval into a frame, to which the modulated signal belongs, in addition to a signal

obtained by converting a portion of the modulated signal and a transmission part

converiting the signal, into which the guard signal is inserted, to a RF signal and

transmitting the RF signal.

Brief Description of the Drawings
[17] FIG. 1 and FIG. 2 are block diagrams of a system according to the present

invention;

[18] FIG. 3 and FIG. 4 are diagrams to explain PBC coding according to the present

invention;

[19] FIG. 5 is a diagram to explain types of DIFF coding according to the present

invention;

[20] FIGs. 6 to 8 are diagrams of examples to which DIFF coding scheme is applied;

[21] FIG. 9 is a block diagram to explain a relation in selecting one of at least three

coding schemes according to the present invention;

[22] FIG. 10 is a block diagram to explain a relation in selecting one of at least three

coding schemes according to a related art;

[23] FIG. 11 and FIG. 12 are flowcharts for the data coding selecting scheme according

to the present invention, respectively;

[24] FIG. 13 is a diagram to explaining internal grouping according to the present

invention;

[25] FIG. 14 is a diagram to explaining external grouping according to the present

invention;

[26] FIG. 15 is a diagram to explain multiple grouping according to the present

invention;



[27] FIG. 16 and FIG. 17 are diagrams to explain mixed grouping according to another

embodiments of the present invention, respectively;

[28] FIG. 18 is an exemplary diagram of ID and 2D entropy table according to the

present invention;

[29] FIG. 19 is an exemplary diagram of two methods for 2D entropy coding according

to the present invention;

[30] FIG. 20 is a diagram of entropy coding scheme for PBC coding result according to

the present invention;

[31] FIG. 2 1 is a diagram of entropy coding scheme for DIFF coding result according to

the present invention;

[32] FIG. 22 is a diagram to explain a method of selecting an entropy table according to

the present invention;

[33] FIG. 23 is a hierarchical diagram of a data structure according to the present

invention;

[34] FIG. 24 is a block diagram of an apparatus for audio compression and recovery

according to one embodiment of the present invention;

[35] FIG. 25 is a detailed block diagram of a spatial information encoding part according

to one embodiment of the present invention; and

[36] FIG. 26 is a detailed block diagram of a spatial information decoding part according

to one embodiment of the present invention.

[37] FIG. 27 is a block diagram of an apparatus for processing a signal according to an

embodiment of the present invention;

[38] FIG. 28 is a diagram of an example of a signal structure according to a

transmission/reception method according to the present invention;

[39] FIG. 29 is a diagram of the apparatus for processing a signal according to another

embodiment of the present invention;

[40] FIG. 30 is a diagram of an IP packet structure;

[41] FIG. 3 1 is a diagram of an example of a transmission/reception signal in a method

and apparatus for processing a signal according to the present invention;

[42] FIG. 32 is a diagram of an example of syntax for parsing an audio object;

[43] FIG. 33 is a diagram of an example of an identifier of the audio object shown in

FIG. 32;

[44] FIG. 34 is a diagram of the profile and the level of audio data coded/decoded by a

method and apparatus for processing a signal according to the present invention;

[45] FIG. 35 is a diagram of another example of syntax for parsing the audio object; and

[46] FIG. 36 is a diagram of an example of an identifier of the audio object shown in

FIG. 35.



Mode for the Invention
[47] First, a coding method according to an embodiment of this invention will be

disclosed hereinafter. The coding method may be applied to coding/decoding a signal

trasmitted by according to an IP (internet protocol) based service. For example, an

audio encoder/audio decoder can code/decode a signal by using the MPEG surround

coding method, which will be disclosed herein.

[48] In the present invention, a meaning of coding includes an encoding process and a

decoding process. Yet, it is apparent to those skilled in the art that a specific coding

process is applicable to an encoding or decoding process only, which will be dis

criminated in the following description of a corresponding part. And, the coding can be

named codec as well.

[49] In the present invention, steps of coding a signal shall be explained by being

divided into data coding and entropy coding. Yet, correlation exits between the data

coding and the entropy coding, which shall be explained in detail later. In the present

invention, various methods of grouping data to efficiently perform data coding and

entropy coding shall be explained. A grouping method has independently effective

technical idea regardless of specific data or entropy coding schemes. In the present

invention, an audio coding scheme (e.g., ISO/IEC 23003, MPEG Surround) having

spatial information will be explained as a detailed example that adopts data coding and

entropy coding.

[50] FIG. 1 and FIG. 2 are diagrams of a system according to the present invention. FIG.

1 shows an encoding apparatus 1 and FIG. 2 shows a decoding apparatus 2.

[51] Referring to FIG. 1, an encoding apparatus 1 according to the present invention

includes at least one of a data grouping part 10, a first data encoding part 20, a second

data encoding part 31, a third data encoding part 32, an entropy encoding part 40 and a

bitstream multiplexing part 50.

[52] Optionally, the second and third data encoding parts 31 and 32 can be integrated

into one data encoding part 30. For instance, variable length encoding is performed on

data encoded by the second and third data encoding parts 31 and 32 by the entropy

encoding part 40. The above elements are explained in detail as follows.

[53] The data grouping part 10 binds input signals by a prescribed unit to enhance data

processing efficiency.

[54] For instance, the data grouping part 10 discriminates data according to data types.

And, the discriminated data is encoded by one of the data encoding parts 20, 31 and

32. The data grouping part 10 discriminates some of data into at least one group for the

data processing efficiency. And, the grouped data is encoded by one of the data

encoding parts 20, 3 1 and 32. Besides, a grouping method according to the present



invention, in which operations of the data grouping part 10 are included, shall be

explained in detail with reference to FIGs. 13 to 17 later.

[55] Each of the data encoding parts 20, 3 1 and 32 encodes input data according to a cor

responding encoding scheme. Each of the data encoding parts 20, 31 and 32 adopts at

least one of a PCM (pulse code modulation) scheme and a differential coding scheme.

In particular, the first data encoding part 20 adopts the PCM scheme, the second data

encoding part 31 adopts a first differential coding scheme using a pilot reference value,

and the third data encoding part 32 adopts a second differential coding scheme using a

difference from neighbor data, for example.

[56] Hereinafter, for convenience of explanation, the first differential coding scheme is

named pilot based coding (PBC) and the second differential coding scheme is named

differential coding (DIFF). And, operations of the data encoding parts 20, 3 1 and 32

shall be explained in detail with reference to FIGs. 3 to 8 later.

[57] Meanwhile, the entropy encoding part 40 performs variable length encoding

according to statistical characteristics of data with reference to an entropy table 41.

And, operations of the entropy encoding part 40 shall be explained in detail with

reference to FIGs. 18 to 22 later.

[58] The bitstream multiplexing part 50 arranges and/or converts the coded data to

correspond to a transfer specification and then transfers the arranged/converted data in

a bitstream form. Yet, if a specific system employing the present invention does not

use the bitstream multiplexing part 50, it is apparent to those skilled in the art that the

system can be configured without the bitstream multiplexing part 50.

[59] Meanwhile, the decoding apparatus 2 is configured to correspond to the above-

explained encoding apparatus 1.

[60] For instance, referring to FIG. 2, a bitstream demultiplexing part 60 receives an

inputted bitstream and interprets and classifies various information included in the

received bitstream according to a preset format.

[61] An entropy decoding part 70 recovers the data into the original data before entropy

encoding using an entropy table 71. In this case, it is apparent that the entropy table 7 1

is identically configured with the former entropy table 4 1 of the encoding apparatus 1

shown in FIG. 1.

[62] A first data decoding part 80, a second data decoding part 9 1 and a third data

decoding part 92 perform decoding to correspond to the aforesaid first to third data

encoding parts 20, 31 and 32, respectively.

[63] In particular, in case that the second and third data decoding parts 9 1 and 92

perform differential decoding, it is able to integrate overlapped decoding processes to

be handled within one decoding process.

[64] A data reconstructing part 95 recovers or reconstructs data decoded by the data



decoding parts 80, 9 1 and 92 into original data prior to data encoding. Occasionally,

the decoded data can be recovered into data resulting from converting or modifying the

original data.

[65] By the way, the present invention uses at least two coding schemes together for the

efficient execution of data coding and intends to provide an efficient coding scheme

using correlation between coding schemes.

[66] And, the present invention intends to provide various kinds of data grouping

schemes for the efficient execution of data coding.

[67] Moreover, the present invention intends to provide a data structure including the

features of the present invention.

[68] In applying the technical idea of the present invention to various systems, it is

apparent to those skilled in the art that various additional configurations should be used

as well as the elements shown in FIG. 1 and FIG. 2. For example, data quantization

needs to be executed or a controller is needed to control the above process.

[69]

[70] rPATA CODINGl

[71] PCM (pulse code modulation), PBC (pilot based coding) and DIFF (differential

coding) applicable as data coding schemes of the present invention are explained in

detail as follows. Besides, efficient selection and correlation of the data coding

schemes shall be subsequently explained as well.

[72] 1. PCM (pulse code modulation)

[73] PCM is a coding scheme that converts an analog signal to a digital signal. The PCM

samples analog signals with a preset interval and then quantizes a corresponding result.

PCM may be disadvantageous in coding efficiency but can be effectively utilized for

data unsuitable for PBC or DIFF coding scheme that will be explained later.

[74] In the present invention, the PCM is used together with the PBC or DIFF coding

scheme in performing data coding, which shall be explained with reference to FIGs. 9

to 12 later.

[75] 2. PBC (pilot based coding)

[76] 2-1. Concept of PBC

[77] PBC is a coding scheme that determines a specific reference within a discriminated

data group and uses the relation between data as a coding target and the determined

reference.

[78] A value becoming a reference to apply the PBC can be defined as reference value,

pilot, pilot reference value or pilot value. Hereinafter, for convenience of explanation,

it is named pilot reference value.

[79] And, a difference value between the pilot reference value and data within a group

can be defined as difference or pilot difference.



[80] Moreover, a data group as a unit to apply the PBC indicates a final group having a

specific grouping scheme applied by the aforesaid data grouping part 10. Data

grouping can be executed in various ways, which shall be explained in detail later.

[81] In the present invention, data grouped in the above manner to have a specific

meaning is defined as parameter to explain. This is just for convenience of explanation

and can be replaced by a different terminology.

[82] The PBC process according to the present invention includes at least two steps as

follows.

[83] First of all, a pilot reference value corresponding to a plurality of parameters is

selected. In this case, the pilot reference value is decided with reference to a parameter

becoming a PBC target.

[84] For instance, a pilot reference value is set to a value selected from an average value

of parameters becoming PBC targets, an approximate value of the average value of the

parameters becoming the targets, an intermediate value corresponding to an in

termediate level of parameters becoming targets and a most frequently used value

among parameters becoming targets. And, a pilot reference value can be set to a preset

default value as well. Moreover, a pilot value can be decided by a selection within a

preset table.

[85] Alternatively, in the present invention, temporary pilot reference values are set to

pilot reference values selected by at least two of the various pilot reference value

selecting methods, coding efficiency is calculated for each case, the temporary pilot

reference value corresponding to a case having best coding efficiency is then selected

as a final pilot reference value.

[86] The approximate value of the average is Ceil[P] or Floor[P] when the average is P.

In this case, Ceil[x] is a maximum integer not exceeding x and Floor[x] is a minimum

integer exceeding x.

[87] Yet, it is also possible to select an arbitrary fixed default value without referring to

parameters becoming PBC targets.

[88] For another instance, as mentioned in the foregoing description, after several values

selectable as pilots have been randomly and plurally selected, a value showing the best

coding efficiency can be selected as an optimal pilot.

[89] Secondly, a difference value between the selected pilot and a parameter within a

group is found. For instance, a difference value is calculated by subtracting a pilot

reference value from a parameter value becoming a PBC target. This is explained with

reference to FIG. 2 and FIG. 4 as follows.

[90] FIG. 3 and FIG. 4 are diagrams to explain PBC coding according to the present

invention.

[91] For instance, it is assumed that a plurality of parameters (e.g., 10 parameters) exist



within one group to have the following parameter values, X[n] = 11, 12, 9, 12, 10, 8,

12, 9, 10, 9, respectively.

[92] If a PBC scheme is selected to encode the parameters within the group, a pilot

reference value should be selected in the first place. In this example, it can be seen that

the pilot reference value is set to 10 in FIG. 4.

[93] As mentioned in the foregoing description, it is able to select the pilot reference

value by the various methods of selecting a pilot reference value.

[94] Difference values by PBC are calculated according to Formula 1.

[95] [Formula 1]

[96] d[n] = x[n]-P, where n = 0, 1, , 9.

[97] In this case, P indicates a pilot reference value (= 10) and x[n] is a target parameter

of data coding.

[98] A result of PBC according to Formula 1 corresponds to d[n] = 1, 2, -1, 2, 0, -2, 2, -

1, 0, -1. Namely, the result of PBC coding includes the selected pilot reference value

and the calculated d[n]. And, these values become targets of entropy coding that will

be explained later. Besides, the PBC is more effective in case that deviation of target

parameter values is small overall.

[99] 2-2. PBC Objects

[100] A target of PBC coding is not specified into one. It is possible to code digital data

of various signals by PBC. For instance, it is applicable to audio coding that will be

explained later. In the present invention, additional control data processed together

with audio data is explained in detail as a target of PBC coding.

[101] The control data is transferred in addition to a downmixed signal of audio and is

then used to reconstruct the audio. In the following description, the control data is

defined as spatial information or spatial parameter.

[102] The spatial information includes various kinds of spatial parameters such as a

channel level difference (hereinafter abbreviated CLD), an inter-channel coherence

(hereinafter abbreviated ICC), a channel prediction coefficient (hereinafter abbreviated

CPC) and the like.

[103] In particular, the CLD is a parameter that indicates an energy difference between

two different channels. For instance, the CLD has a value ranging between 15 and +15.

The ICC is a parameter that indicates a correlation between two different channels. For

instance, the ICC has a value ranging between 0 and 7. And, the CPC is a parameter

that indicates a prediction coefficient used to generate three channels from two

channels. For instance, the CPC has a value ranging between 20 and 30.

[104] As a target of PBC coding, a gain value used to adjust a gain of signal, e.g., ADG

(arbitrary downmix gain) can be included.

[105] And, ATD (arbitrary tree data) applied to an arbitrary channel conversion box of a



downmixed audio signal can become a PBC coding target. In particular, the ADG is a

parameter that is discriminated from the CLD, ICC or CPC. Namely, the ADG

corresponds to a parameter to adjust a gain of audio to differ from the spatial in

formation such as CLD, ICC CPC and the like extracted from a channel of an audio

signal. Yet, for example of use, it is able to process the ADG or ATD in the same

manner of the aforesaid CLD to raise efficiency of audio coding.

[106] As another target of PBC coding, a partial parameter can be taken into con

sideration. In the present invention, partial parameter means a portion of parameter.

[107] For instance, assuming that a specific parameter is represented as n bits, the n bits

are divided into at least two parts. And, it is able to define the two parts as first and

second partial parameters, respectively. In case of attempting to perform PBC coding,

it is able to find a difference value between a first partial parameter value and a pilot

reference value. Yet, the second partial parameter excluded in the difference

calculation should be transferred as a separate value.

[108] In more particular, for instance, in case of n bits indicating a parameter value, a

least significant bit (LSB) is defined as the second partial parameter and a parameter

value constructed with the rest (n-1) upper bits can be defined as the first partial

parameter. In this case, it is able to perform PBC on the first partial parameter only.

This is because coding efficiency can be enhanced due to small deviations between the

first partial parameter values constructed with the (n-1) upper bits.

[109] The second partial parameter excluded in the difference calculation is separately

transferred, and is then taken into consideration in reconstructing a final parameter by a

decoding part. Alternatively, it is also possible to obtain a second partial parameter by

a predetermined scheme instead of transferring the second partial parameter separately.

[110] PBC coding using characteristics of the partial parameters is restrictively utilized

according to a characteristic of a target parameter.

[Ill] For instance, as mentioned in the foregoing description, deviations between the first

partial parameters should be small. If the deviation is big, it is unnecessary to utilize

the partial parameters. It may even degrade coding efficiency.

[112] According to an experimental result, the CPC parameter of the aforesaid spatial in

formation is suitable for the application of the PBC scheme. Yet, it is not preferable to

apply the CPC parameter to coarse quantization scheme. In case that a quantization

scheme is coarse, a deviation between first partial parameters increases.

[113] Besides, the data coding using partial parameters is applicable to DIFF scheme as

well as PBC scheme.

[114] In case of applying the partial parameter concept to the CPC parameter, a signal

processing method and apparatus for reconstruction are explained as follows.

[115] For instance, a method of processing a signal using partial parameters according to



the present invention includes the steps of obtaining a first partial parameter using a

reference value corresponding to the first partial parameter and a difference value cor

responding to the reference value and deciding a parameter using the first partial

parameter and a second partial parameter.

[116] In this case, the reference value is either a pilot reference value or a difference

reference value. And, the first partial parameter includes partial bits of the parameter

and the second partial parameter includes the rest bits of the parameter. Moreover, the

second partial parameter includes a least significant bit of the parameter.

[117] The signal processing method further includes the step of reconstructing an audio

signal using the decided parameter.

[118] The parameter is spatial information including at least one of CLD, ICC, CPC and

ADG.

[119] If the parameter is the CPC and if a quantization scale of the parameter is not

coarse, it is able to obtain the second partial parameter.

[120] And, a final parameter is decided by twice multiplying the partial parameter and

adding the multiplication result to the second partial parameter.

[121] An apparatus for processing a signal using partial parameters according to the

present invention includes a first parameter obtaining part obtaining a first partial

parameter using a reference value corresponding to the first partial parameter and a

difference value corresponding to the reference value and a parameter deciding part

deciding a parameter using the first partial parameter and a second partial parameter.

[122] The signal processing apparatus further includes a second parameter obtaining part

obtaining the second partial parameter by receiving the second partial parameter.

[123] And, the first parameter obtaining part, the parameter deciding part and the second

partial parameter obtaining part are included within the aforesaid data decoding part 9 1

or 92.

[124] A method of processing a signal using partial parameters according to the present

invention includes the steps of dividing a parameter into a first partial parameter and a

second partial parameter and generating a difference value using a reference value cor

responding to the first partial parameter and the first partial parameter.

[125] And, the signal processing method further includes the step of transferring the

difference value and the second partial parameter.

[126] An apparatus for processing a signal using partial parameters according to the

present invention includes a parameter dividing part dividing a parameter into a first

partial parameter and a second partial parameter and a difference value generating part

generating a difference value using a reference value corresponding to the first partial

parameter and the first partial parameter.

[127] And, the signal processing apparatus further includes a parameter outputting part



transferring the difference value and the second partial parameter.

[128] Moreover, the parameter diving part and the difference value generating part are

included within the aforesaid data encoding part 31 or 32.

[129] 2-3. PBC Conditions

[130] In aspect that PBC coding of the present invention selects a separate pilot reference

value and then has the selected pilot reference value included in a bitstream, it is

probable that transmission efficiency of the PBC coding becomes lower than that of a

DIFF coding scheme that will be explained later.

[131] So, the present invention intends to provide an optimal condition to perform PBC

coding.

[132] If the number of data experimentally becoming targets of data coding within a

group is at least three or higher, PBC coding is applicable. This corresponds to a result

in considering efficiency of data coding. It means that DIFF or PCM coding is more

efficient than PBC coding if two data exist within a group only.

[133] Although PBC coding is applicable to at least three or more data, it is preferable

that PBC coding is applied to a case that at least five data exist within a group. In other

words, a case that PBC coding is most efficiently applicable is a case that there are at

least five data becoming targets of data coding and that deviations between the at least

five data are small. And, a minimum number of data suitable for the execution of PBC

coding will be decided according to a system and coding environment.

[134] Data becoming a target of data coding is given for each data band. This will be

explained through a grouping process that will be described later. So, for example, the

present invention proposes that at least five data bands are required for the application

of PBC coding in MPEG audio surround coding that will be explained later.

[135] Hereinafter, a signal processing method and apparatus using the conditions for the

execution of PBC are explained as follows.

[136] In a signal processing method according to one embodiment of the present

invention, if the number of data corresponding to a pilot reference value is obtained

and if the number of data bands meets a preset condition, the pilot reference value and

a pilot difference value corresponding to the pilot reference value are obtained. Sub

sequently, the data are obtained using the pilot reference value and the pilot difference

value. In particular, the number of the data is obtained using the number of the data

bands in which the data are included.

[137] In a signal processing method according to another embodiment of the present

invention, one of a plurality of data coding schemes is decided using the number of

data and the data are decoded according to the decided data coding scheme. A plurality

of the data coding schemes include a pilot coding scheme at least. If the number of the

data meets a preset condition, the data coding scheme is decided as the pilot coding



scheme.

[138] And, the data decoding process includes the steps of obtaining a pilot reference

value corresponding to a plurality of the data and a pilot difference value cor

responding to the pilot reference value and obtaining the data using the pilot reference

value and the pilot difference value.

[139] Moreover, in the signal processing method, the data are parameters. And, an audio

signal is recovered using the parameters. In the signal processing method, iden

tification information corresponding to the number of the parameters is received and

the number of the parameters is generated using the received identification in

formation. By considering the number of the data, identification information indicating

a plurality of the data coding schemes is hierarchically extracted.

[140] In the step of extracting the identification information, a first identification in

formation indicating a first data coding scheme is extracted and a second identification

information indicating a second data coding scheme is then extracted using the first

identification information and the number of the data. In this case, the first iden

tification information indicates whether it is a DIFF coding scheme. And, the second

identification information indicates whether it is a pilot coding scheme or a PCM

grouping scheme.

[141] In a signal processing method according to another embodiment of the present

invention, if the number of a plurality of data meets a preset condition, a pilot

difference value is generated using a pilot reference value corresponding to a plurality

of the data and the data. The generated pilot difference value is then transferred. In the

signal processing method, the pilot reference value is transferred.

[142] In a signal processing method according to a further embodiment of the present

invention, data coding schemes are decided according to the number of a plurality of

data. The data are then encoded according to the decided data coding schemes. In this

case, a plurality of the data coding schemes include a pilot coding scheme at least. If

the number of the data meets a preset condition, the data coding scheme is decided as

the pilot coding scheme.

[143] An apparatus for processing a signal according to one embodiment of the present

invention includes a number obtaining part obtaining a number of data corresponding

to a pilot reference value, a value obtaining part obtaining the pilot reference value and

a pilot difference value corresponding to the pilot reference value if the number of the

data meets a preset condition, and a data obtaining part obtaining the data using the

pilot reference value and the pilot difference value. In this case, the number obtaining

part, the value obtaining part and the data obtaining part are included in the aforesaid

data decoding part 9 1 or 92.

[144] An apparatus for processing a signal according to another embodiment of the



present invention includes a scheme deciding part deciding one of a plurality of data

coding schemes according to a number of a plurality of data and a decoding part

decoding the data according to the decided data coding scheme. In this case, a plurality

of the data coding schemes include a pilot coding scheme at least.

[145] An apparatus for processing a signal according to a further embodiment of the

present invention includes a value generating part generating a pilot difference value

using a pilot reference value corresponding to a plurality of data and the data if a

number of a plurality of the data meets a preset condition and an output part

transferring the generated pilot difference value. In this case, the value generating part

is included in the aforesaid data encoding part 31 or 32.

[146] An apparatus for processing a signal according to another further embodiment of

the present invention includes a scheme deciding part deciding a data coding scheme

according to a number of a plurality of data and an encoding part encoding the data

according to the decided data coding scheme. In this case, a plurality of the data coding

schemes include a pilot coding scheme at least.

[147] 2-4. PBC Signal Processing Method

[148] A signal processing method and apparatus using PBC coding features according to

the present invention are explained as follows.

[149] In a signal processing method according to one embodiment of the present

invention, a pilot reference value corresponding to a plurality of data and a pilot

difference value corresponding to the pilot reference value are obtained. Subsequently,

the data are obtained using the pilot reference value and the pilot difference value.

And, the method may further include a step of decoding at least one of the pilot

difference value and the pilot reference value. In this case, the PBC applied data are

parameters. And, the method may further include the step of reconstructing an audio

signal using the obtained parameters.

[150] An apparatus for processing a signal according to one embodiment of the present

invention includes a pilot reference value corresponding to a plurality of data and a

pilot difference value corresponding to the pilot reference value and a data obtaining

part obtaining the data using the pilot reference value and the pilot difference value. In

this case, the value obtaining part and the data obtaining part are included in the

aforesaid data coding part 9 1 or 92.

[151] A method of processing a signal according to another embodiment of the present

invention includes the steps of generating a pilot difference value using a pilot

reference value corresponding to a plurality of data and the data and outputting the

generated pilot difference value.

[152] An apparatus for processing a signal according to another embodiment of the

present invention includes a value generating part generating a pilot difference value



using a pilot reference value corresponding to a plurality of data and the data and an

output part outputting the generated pilot difference value.

[153] A method of processing a signal according to a further embodiment of the present

invention includes the steps of obtaining a pilot reference value corresponding to a

plurality of gains and a pilot difference value corresponding to the pilot reference value

and obtaining the gain using the pilot reference value and the pilot difference value.

And, the method may further include the step of decoding at least one of the pilot

difference value and the pilot reference value. Moreover, the method may further

include the step of reconstructing an audio signal using the obtained gain.

[154] In this case, the pilot reference value may be an average of a plurality of the gains,

an averaged intermediate value of a plurality of the gains, a most frequently used value

of a plurality of the gains, a value set to a default or one value extracted from a table.

And, the method may further include the step of selecting the gain having highest

encoding efficiency as a final pilot reference value after the pilot reference value has

been set to each of a plurality of the gains.

[155] An apparatus for processing a signal according to a further embodiment of the

present invention includes a value obtaining part obtaining a pilot reference value cor

responding to a plurality of gains and a pilot difference value corresponding to the pilot

reference value and a gain obtaining part obtaining the gain using the pilot reference

value and the pilot difference value.

[156] A method of processing a signal according to another further embodiment of the

present invention includes the steps of generating a pilot difference value using a pilot

reference value corresponding to a plurality of gains and the gains and outputting the

generated pilot difference value.

[157] And, an apparatus for processing a signal according to another further embodiment

of the present invention includes a value calculating part generating a pilot difference

value using a pilot reference value corresponding to a plurality of gains and the gains

and an outputting part outputting the generated pilot difference value.

[158] 3. DIFF (Differential coding)

[159] DIFF coding is a coding scheme that uses relations between a plurality of data

existing within a discriminated data group, which may be called differential coding. In

this case, a data group, which is a unit in applying the DIFF, means a final group to

which a specific grouping scheme is applied by the aforesaid data grouping part 10. In

the present invention, data having a specific meaning as grouped in the above manner

is defined as parameter to be explained. And, this is the same as explained for the PBC.

[160] In particular, the DIFF coding scheme is a coding scheme that uses difference

values between parameters existing within a same group, and more particularly, d

ifference values between neighbor parameters.



[161] Types and detailed application examples of the DIFF coding schemes are explained

in detail with reference to FIGs. 5 to 8 as follows.

[162] 3-1. DIFF Types

[163] FIG. 5 is a diagram to explain types of DIFF coding according to the present

invention. DIFF coding is discriminated according to a direction in finding a difference

value from a neighbor parameter.

[164] For instance, DIFF coding types can be classified into DIFF in frequency direction

(hereinafter abbreviated DIFF_FREQ or DF) and DIFF in time direction (hereinafter

abbreviated DIFF_TIME or DT).

[165] Referring to FIG. 5, Group-1 indicates DIFF(DF) calculating a difference value in a

frequency axis, while Group-2 or Group-3 calculates a difference value in a time axis.

[166] As can be seen in FIG. 5, the DIFF(DT), which calculates a difference value in a

time axis, is re-discriminated according to a direction of the time axis to find a

difference value.

[167] For instance, the DIFF(DT) applied to the Group-2 corresponds to a scheme that

finds a difference value between a parameter value at a current time and a parameter

value at a previous time (e.g., Group-1). This is called backward time DIFF(DT)

(hereinafter abbreviated DT-BACKWARD).

[168] For instance, the DIFF(DT) applied to the Group-3 corresponds to a scheme that

finds a difference value between a parameter value at a current time and a parameter

value at a next time (e.g., Group-4). This is called forward time DIFF(DT) (hereinafter

abbreviated DT-FORWARD).

[169] Hence, as shown in FIG. 5, the Group-1 is a DIFF(DF) coding scheme, the Group-2

is a DIFF(DT-BACKWARD) coding scheme, and the Group-3 is a

DIFF(DT-FORWARD) coding scheme. Yet, a coding scheme of the Group-4 is not

decided.

[170] In the present invention, although DIFF in frequency axis is defined as one coding

scheme (e.g., DIFF(DF)) only, definitions can be made by discriminating it into

DIFF(DF-TOP) and DIFF(DF-BOTTOM) as well.

[171] 3-2. Examples of DIFF Applications

[172] FIGs. 6 to 8 are diagrams of examples to which DIFF coding scheme is applied.

[173] In FIG. 6, the Group-1 and the Group-2 shown in FIG. 5 are taken as examples for

the convenience of explanation. The Group- 1 follows DIFF(DF) coding scheme and its

parameter value is x[n] = 11, 12, 9, 12, 10, 8, 12, 9, 10, 9. The Group-2 follows

DIFF(DF-BACKWARD) coding scheme and its parameter value is y[n] = 10, 13, 8,

11, 10, 7, 14, 8, 10, 8.

[174] FIG. 7 shows results from calculating difference values of the Group-1. Since the

Group-1 is coded by the DIFF(DF) coding scheme, difference values are calculated by



Formula 2. Formula 2 means that a difference value from a previous parameter is

found on a frequency axis.

[175] [Formula 2]

[176] d[0] = x[0]

[177] d[n] = x[n] x[n-l], where n = 1, 2, , 9.

[178] In particular, the DIFF(DF) result of the Group- 1 by Formula 2 is d[n] = -11, 1, -3,

3, -2, -2, 4, -3, 1, -1.

[179] FIG. 8 shows results from calculating difference values of the Group-2. Since the

Group-2 is coded by the DIFF(DF-BACKW ARD) coding scheme, difference values

are calculated by Formula 3. Formula 3 means that a difference value from a previous

parameter is found on a time axis.

[180] [Formula 3]

[181] d[n] = y[n] x[n], where n = 1, 2, , 9.

[182] In particular, the DIFF(DF-B ACKWARD) result of the Group-2 by Formula 3 is

d[n] = -l, 1, -1, -1, 0, 01, 2, -1, 0, -1.

[183] 4. Selection for Data coding Scheme

[184] The present invention is characterized in compressing or reconstructing data by

mixing various data coding schemes. So, in coding a specific group, it is necessary to

select one coding scheme from at least three or more data coding schemes. And, iden

tification information for the selected coding scheme should be delivered to a decoding

part via bitstream.

[185] A method of selecting a data coding scheme and a coding method and apparatus

using the same according to the present invention are explained as follows.

[186] A method of processing a signal according to one embodiment of the present

invention includes the steps of obtaining data coding identification information and

data-decoding data according to a data coding scheme indicated by the data coding

identification information.

[187] In this case, the data coding scheme includes a PBC coding scheme at least. And,

the PBC coding scheme decodes the data using a pilot reference value corresponding

to a plurality of data and a pilot difference value. And, the pilot difference value is

generated using the data and the pilot reference value.

[188] The data coding scheme further includes a DIFF coding scheme. The DIFF coding

scheme corresponds to one of DIFF-DF scheme and DIFF-DT scheme. And, the DIFF-

DT scheme corresponds to one of forward time DIFF-DT(FORW ARD) scheme and

backward time DIFF-DT(BACKWARD).

[189] The signal processing method further includes the steps of obtaining entropy coding

identification information and entropy-decoding the data using an entropy coding

scheme indicated by the entropy coding identification information.



[190] In the data decoding step, the entropy-decoded data is data-decoded by the data

coding scheme.

[191] And, the signal processing method further includes the step of decoding an audio

signal using the data as parameters.

[192] An apparatus for processing a signal according to one embodiment of the present

invention includes

[193] An identification information obtaining part obtaining data coding identification in

formation and a decoding part data-decoding data according to a data coding scheme

indicated by the data coding identification information.

[194] In this case, the data coding scheme includes a PBC coding scheme at least. And,

the PBC coding scheme decodes the data using a pilot reference value corresponding

to a plurality of data and a pilot difference value. And, the pilot difference value is

generated using the data and the pilot reference value.

[195] A method of processing a signal according to another embodiment of the present

invention includes the steps of data-encoding data according to a data coding scheme

and generating to transfer data coding identification information indicating the data

coding scheme.

[196] In this case, the data coding scheme includes a PBC coding scheme at least. The

PBC coding scheme encodes the data using a pilot reference value corresponding to a

plurality of data and a pilot difference value. And, the pilot difference value is

generated using the data and the pilot reference value.

[197] An apparatus for processing a signal according to another embodiment of the

present invention includes an encoding part data-encoding data according to a data

coding scheme and an outputting part generating to transfer data coding identification

information indicating the data coding scheme.

[198] In this case, the data coding scheme includes a PBC coding scheme at least. The

PBC coding scheme encodes the data using a pilot reference value corresponding to a

plurality of data and a pilot difference value. And, the pilot difference value is

generated using the data and the pilot reference value.

[199] A method of selecting a data coding scheme and a method of transferring coding

selection identification information by optimal transmission efficiency according to the

present invention are explained as follows.

[200] 4-1. Data Coding Identifying Method Considering Frequency of Use

[201] FIG. 9 is a block diagram to explain a relation in selecting one of at least three

coding schemes according to the present invention.

[202] Referring to FIG. 9, it is assumed that there exist first to third data encoding parts

53, 52 and 51, that frequency of use of the first data encoding part 53 is lowest, and

that frequency of use of the third data encoding part 51 is highest.



[203] For convenience of explanation, with reference to total 100, it is assumed that

frequency of use of the first data encoding part 53 is 10, that frequency of use of the

second data encoding part 52 is 30, and that frequency of use of the third data encoding

part 5 1 is 60. In particular, for 100 data groups, it can be regarded PCM scheme is

applied 10 times, PBC scheme is applied 30 times, and DIFF scheme is applied 60

times.

[204] On the above assumptions, a number of bits necessary for identification information

to identify three kinds of coding schemes is calculated in a following manner.

[205] For example, according to FIG. 9, since 1-bit first information is used, 100 bits are

used as the first information to identify coding schemes of total 100 groups. Since the

third data encoding part 51 having the highest frequency of use is identified through

the 100 bits, the rest of 1-bit second information is able to discriminate the first data

encoding part 53 and the second data encoding part 52 using 40 bits only.

[206] Hence, identification information to select the per-group coding type for total 100

data groups needs total 140 bits resulting from first information (100 bits) + second in

formation (40 bits).

[207] FIG. 10 is a block diagram to explain a relation in selecting one of at least three

coding schemes according to a related art.

[208] Like FIG. 9, for convenience of explanation, with reference to total 100, it is

assumed that frequency of use of the first data encoding part 53 is 10, that frequency of

use of the second data encoding part 52 is 30, and that frequency of use of the third

data encoding part 51 is 60.

[209] In FIG. 10, a number of bits necessary for identification information to identify

three coding scheme types is calculated in a following manner.

[210] First of all, according to FIG. 10, since 1-bit first information is used, 100 bits are

used as the first information to identify coding schemes of total 100 groups.

[211] The first data encoding part 53 having the lowest frequency of use is preferentially

identified through the 100 bits. So, the rest of 1-bit second information needs total 90

bits more to discriminate the second data encoding part 52 and the third data encoding

part 51.

[212] Hence, identification information to select the per-group coding type for total 100

data groups needs total 190 bits resulting from first information (100 bits) + second in

formation (90 bits).

[213] Comparing the case shown in FIG. 9 and the case shown in Fig. 10, it can be seen

that the data coding selection identification information shown in FIG. 9 is more ad

vantageous in transmission efficiency.

[214] Namely, in case that there exist at least three or more data coding schemes, the

present invention is characterized in utilizing different identification information



instead of discriminating two coding scheme types similar to each other in frequency

of use by the same identification information.

[215] For instance, in case that the first data encoding part 5 1 and the second data

encoding part 52, as shown in FIG. 10, are classified as the same identification in

formation, data transmission bits increase to lower transmission efficiency.

[216] In case that there exist at least three data coding types, the present invention is char

acterized in discriminating a data coding scheme having highest frequency of use by

first information. So, by second information, the rest of the two coding schemes having

low frequency of use each are discriminated.

[217] FIG. 11 and FIG. 12 are flowcharts for the data coding selecting scheme according

to the present invention, respectively.

[218] In FIG. 11, it is assumed that DIFF coding is a data coding scheme having highest

frequency of use. In FIG. 12, it is assumed that PBC coding is a data coding scheme

having highest frequency of use.

[219] Referring to FIG. 11, a presence or non-presence of PCM coding having lowest

frequency of use is checked (SlO). As mentioned in the foregoing description, the

check is performed by first information for identification.

[220] As a result of the check, if it is the PCM coding, it is checked whether it is PBC

coding (S20). This is performed by second information for identification.

[221] In case that frequency of use of DIFF coding is 60 times among total 100 times,

identification information for a per-group coding type selection for the same 100 data

groups needs total 140 bits of first information (100 bits) + second information (40

bits).

[222] Referring to FIG. 12, like FIG. 11, a presence or non-presence of PCM coding

having lowest frequency of use is checked (S30). As mentioned in the foregoing de

scription, the check is performed by first information for identification.

[223] As a result of the check, if it is the PCM coding, it is checked whether it is DIFF

coding (S40). This is performed by second information for identification.

[224] In case that frequency of use of DIFF coding is 80 times among total 100 times,

identification information for a per-group coding type selection for the same 100 data

groups needs total 120 bits of first information (100 bits) + second information (20

bits).

[225] A method of identifying a plurality of data coding schemes and a signal processing

method and apparatus using the same according to the present invention are explained

as follows.

[226] A method of processing a signal according to one embodiment of the present

invention includes the steps of extracting identification information indicating a

plurality of data coding schemes hierarchically and decoding data according to the data



coding scheme corresponding to the identification information.

[227] In this case, the identification information indicating a PBC coding scheme and a

DIFF coding scheme included in a plurality of the data coding schemes is extracted

from different layers.

[228] In the decoding step, the data are obtained according to the data coding scheme

using a reference value corresponding to a plurality of data and a difference value

generated using the data. In this case, the reference value is a pilot reference value or a

difference reference value.

[229] A method of processing a signal according to another embodiment of the present

invention includes the steps of extracting identification information indicating at least

three or more data coding schemes hierarchically. In this case, the identification in

formation indicating two coding schemes having high frequency of use of the iden

tification information is extracted from different layers.

[230] A method of processing a signal according to a further embodiment of the present

invention includes the steps of extracting identification information hierarchically

according to frequency of use of the identification information indicating a data coding

scheme and decoding data according to the data decoding scheme corresponding to the

identification information.

[231] In this case, the identification information is extracted in a manner of extracting

first identification information and second identification information hierarchically.

The first identification information indicates whether it is a first data coding scheme

and the second identification information indicates whether it is a second data coding

scheme.

[232] The first identification information indicates whether it is a DIFF coding scheme.

And, the second identification information indicates whether it is a pilot coding

scheme or a PCM grouping scheme.

[233] The first data coding scheme can be a PCM coding scheme. And, the second data

coding scheme can be a PBC coding scheme or a DIFF coding scheme.

[234] The data are parameters, and the signal processing method further includes the step

of reconstructing an audio signal using the parameters.

[235] An apparatus for processing a signal according to one embodiment of the present

invention includes an identifier extracting part (e.g., 710 in FIG. 13) hierarchically

extracting identification information discriminating a plurality of data coding schemes

and a decoding part decoding data according to the data coding scheme corresponding

to the identification information.

[236] A method of processing a signal according to another further embodiment of the

present invention includes the steps of encoding data according to a data coding

scheme and generating identification information discriminating data coding schemes



differing from each other in frequency of use used in encoding the data.

[237] In this case, the identification information discriminates a PCM coding scheme and

a PBC coding scheme from each other. In particular, the identification information dis

criminates a PCM coding scheme and a DIFF coding scheme.

[238] And, an apparatus for processing a signal according to another further embodiment

of the present invention includes an encoding part encoding data according to a data

coding scheme and an identification information generating part (e.g., 400 in FIG. 11)

generating identification information discriminating data coding schemes differing

from each other in frequency of use used in encoding the data.

[239] 4-2. Inter-Data-Coding Relations

[240] First of all, there exist mutually independent and/or dependent relations between

PCM, PBC and DIFF of the present invention. For instance, it is able to freely select

one of the three coding types for each group becoming a target of data coding. So,

overall data coding brings a result of using the three coding scheme types in

combination with each other. Yet, by considering frequency of use of the three coding

scheme types, one of a DIFF coding scheme having optimal frequency of use and the

rest of the two coding schemes (e.g., PCM and PBC) is primarily selected. Sub

sequently, one of the PCM and the PBC is secondarily selected. Yet, as mentioned in

the foregoing description, this is to consider transmission efficiency of identification

information but is not attributed to similarity of substantial coding schemes.

[241] In aspect of similarity of coding schemes, the PBC and DIFF are similar to each

other in calculating a difference value. So, coding processes of the PBC and the DIFF

are considerably overlapped with each other. In particular, a step of reconstructing an

original parameter from a difference value in decoding is defined as delta decoding and

can be designed to be handled in the same step.

[242] In the course of executing PBC or DIFF coding, there may exist a parameter

deviating from its range. In this case, it is necessary to code and transfer the cor

responding parameter by separate PCM.

[243] [Grouping!

[244] 1. Concept of Grouping

[245] The present invention proposes grouping that handles data by binding prescribed

data together for efficiency in coding. In particular, in case of PBC coding, since a

pilot reference value is selected by a group unit, a grouping process needs to be

completed as a step prior to executing the PBC coding. The grouping is applied to

DIFF coding in the same manner. And, some schemes of the grouping according to the

present invention are applicable to entropy coding as well, which will be explained in a

corresponding description part later.

[246] Grouping types of the present invention can be classified into external grouping and



internal grouping with reference to an executing method of grouping.

[247] Alternatively, grouping types of the present invention can be classified into domain

grouping, data grouping and channel grouping with reference to a grouping target.

[248] Alternatively, grouping types of the present invention can be classified into first

grouping, second grouping and third grouping with reference to a grouping execution

sequence.

[249] Alternatively, grouping types of the present invention can be classified into single

groping and multiple grouping with reference to a grouping execution count.

[250] Yet, the above grouping classifications are made for convenience in transferring the

concept of the present invention, which does not put limitation on its terminologies of

use.

[25 1] The grouping according to the present invention is completed in a manner that

various grouping schemes are overlapped with each other in use or used in

combination with each other.

[252] In the following description, the groping according to the present invention is

explained by being discriminated into internal grouping and external grouping. Sub

sequently, multiple grouping, in which various grouping types coexist, will be

explained. And, concepts of domain grouping and data grouping will be explained.

[253] 2. Internal Grouping

[254] Internal grouping means that execution of grouping is internally carried out. If

internal grouping is carried out in general, a previous group is internally re-grouped to

generate a new group or divided groups.

[255] FIG. 13 is a diagram to explaining internal grouping according to the present

invention.

[256] Referring to FIG. 13, internal grouping according to the present invention is carried

out by frequency domain unit (hereinafter named band), for example. So, an internal

grouping scheme may correspond to a sort of domain grouping occasionally.

[257] If sampling data passes through a specific filter, e.g., QMF (quadrature mirror

filter), a plurality of sub-bands are generated. In the sub-band mode, first frequency

grouping is performed to generate first group bands that can be called parameter bands.

The first frequency groping is able to generate parameter bands by binding sub-bands

together irregularly. So, it is able to configure sizes of the parameter bands non-

equivalently. Yet, according to a coding purpose, it is able to configure the parameter

bands equivalently. And, the step of generating the sub-bands can be classified as a

sort of grouping.

[258] Subsequently, second frequency grouping is performed on the generated parameter

bands to generate second group bands that may be called data bands. The second

frequency grouping is able to generate data bands by unifying parameter bands with



uniform number.

[259] According to a purpose of the coding after completion of the grouping, it is able to

execute coding by parameter band unit corresponding to the first group band or by data

band unit corresponding to the second group band.

[260] For instance, in applying the aforesaid PBC coding, it is able to select a pilot

reference value (a sort of group reference value) by taking grouped parameter bands as

one group or by taking grouped data bands as one group. The PBC is carried out using

the selected pilot reference value and detailed operations of the PBC are the same as

explained in the foregoing description.

[261] For another instance, in applying the aforesaid DIFF coding, a group reference

value is decided by taking grouped parameter bands as one group and a difference

value is then calculated. Alternatively, it is also possible to decide a group reference

value by taking grouped data bands as one group and to calculate a difference value.

And, detailed operations of the DIFF are the same as explained in the foregoing de

scription.

[262] If the first and/or frequency grouping is applied to actual coding, it is necessary to

transfer corresponding information, which will be explained with reference to FIG. 23

later.

[263] 3. External Grouping

[264] External grouping means a case that execution of grouping is externally carried out.

If external grouping is carried out in general, a previous group is externally re-grouped

to generate a new group or combined groups.

[265] FIG. 14 is a diagram to explaining external grouping according to the present

invention.

[266] Referring to FIG. 14, external grouping according to the present invention is carried

out by time domain unit (hereinafter named timeslot), for example. So, an external

grouping scheme may correspond to a sort of domain grouping occasionally.

[267] First time grouping is performed on a frame including sampling data to generate

first group timeslots. FIG. 14 exemplarily shows that eight timeslots are generated. The

first time grouping has a meaning of dividing a frame into timeslots in equal size as

well.

[268] At least one of the timeslots generated by the first time grouping is selected. FIG.

14 shows a case that timeslots 1, 4, 5, and 8 are selected. According to a coding

scheme, it is able to select the entire timeslots in the selecting step.

[269] The selected timeslots 1, 4, 5, and 8 are then rearranged into timeslots 1, 2, 3 and 4.

Yet, according to an object of coding, it is able to rearrange the selected timeslots 1, 4,

5, and 8 in part. In this case, since the timeslot(s) excluded from the rearrangement is

excluded from final group formation, it is excluded from the PBC or DIFF coding



targets.

[270] Second time grouping is performed on the selected timeslots to configure a group

handled together on a final time axis.

[271] For instance, timeslots 1 and 2 or timeslots 3 and 4 can configure one group, which

is called a timeslot pair. For another instance, timeslots 1, 2 and 3 can configure one

group, which is called a timeslot triple. And, a single timeslot is able to exist not to

configure a group with another timeslot(s).

[272] In case that the first and second time groupings are applied to actual coding, it is

necessary to transfer corresponding information, which will be explained with

reference to FIG. 23 later.

[273] 4. Multiple Grouping

[274] Multiple grouping means a grouping scheme that generates a final group by mixing

the internal grouping, the external grouping and various kinds of other groupings

together. As mentioned in the foregoing description, the individual groping schemes

according to the present invention can be applied by being overlapped with each other

or in combination with each other. And, the multiple grouping is utilized as a scheme

to raise efficiency of various coding schemes.

[275] 4-1. Mixing Internal Grouping and External Grouping

[276] FIG. 15 is a diagram to explain multiple grouping according to the present

invention, in which internal grouping and external grouping are mixed.

[277] Referring to FIG. 15, final grouped bands 64 are generated after internal grouping

has been completed in frequency domain. And, final timeslots 61, 62 and 63 are

generated after external groping has been completed in time domain.

[278] One individual timeslot after completion of grouping is named a data set. In FIG.

15, reference numbers 61a, 61b, 62a, 62b and 63 indicate data sets, respectively.

[279] In particular two data sets 61a and 61b or another two data sets 62a and 62b are able

to configure a pair by external grouping. The pair of the data sets is called data pair.

[280] After completion of the multiple grouping, PBC or DIFF coding application is

executed.

[281] For instance, in case of executing the PBC coding, a pilot reference value Pl, P2 or

P3 is selected for the finally completed data pair 6 1 or 62 or each data set 63 not

configuring the data pair. The PBC coding is then executed using the selected pilot

reference values.

[282] For instance, in case of executing the DIFF coding, a DIFF coding type is decided

for each of the data sets 61a, 61b, 62a, 62b and 63. As mentioned in the foregoing de

scription, a DIFF direction should be decided for each of the data sets and is decided as

one of DIFF-DF and DIFF-DT. A process for executing the DIFF coding according to

the decided DIFF coding scheme is the same as mentioned in the foregoing de-



scription.

[283] In order to configure a data pair by executing external grouping in multiple

grouping, equivalent internal grouping should be performed on each of the data sets

configuring the data pair.

[284] For instance, each of the data sets 61a and 61b configuring a data pair has the same

data band number. And, each of the data sets 62a and 62b configuring a data pair has

the same data band number. Yet, there is no problem in that the data sets belonging to

different data pairs, e.g., 61a and 62a, respectively may differ from each other in the

data band number. This means that different internal grouping can be applied to each

data pair.

[285] In case of configuring a data pair, it is able to perform first grouping by internal

grouping and second groping by external grouping.

[286] For instance, a data band number after second grouping corresponds to a prescribed

multiplication of a data band number after first grouping. This is because each data set

configuring a data pair has the same data band number.

[287] 4-2. Mixing Internal Grouping and Internal Grouping

[288] FIG. 16 and FIG. 17 are diagrams to explain mixed grouping according to another

embodiments of the present invention, respectively. In particular, FIG. 16 and FIG. 17

intensively show mixing of internal groupings. So, it is apparent that external grouping

is performed or can be performed in FIG. 16 or FIG. 17.

[289] For instance, FIG. 16 shows a case that internal grouping is performed again on a

case that data bands are generated after completion of the second frequency grouping.

In particular, the data bands generated by the second frequency grouping are divided

into low frequency band and high frequency band. In case of specific coding, it is

necessary to utilize the low frequency band or the high frequency band separately. In

particular, a case of separating the low frequency band and the high frequency band to

utilize is called dual mode.

[290] So, in case of dual mode, data coding is performed by taking the finally generated

low or high frequency band as one group. For instance, pilot reference values P l and

P2 are generated for low and high frequency bands, respectively and PBC coding is

then performed within the corresponding frequency band.

[291] The dual mode is applicable according to characteristics per channel. So, this is

called channel grouping. And, the dual mode is differently applicable according to a

data type as well.

[292] For instance, FIG. 17 shows a case that internal grouping is performed again on a

case that data bands are generated after completion of the aforesaid second frequency

grouping. Namely, the data bands generated by the second frequency grouping are

divided into low frequency band and high frequency band. In case of specific coding,



the low frequency band is utilized only but the high frequency band needs to be

discarded. In particular, a case of grouping the low frequency band to utilize only is

called low frequency channel (LFE) mode.

[293] In the low frequency channel (LFE) mode, data coding is performed by taking the

finally generated low frequency band as one group.

[294] For instance, a pilot reference value Pl is generated for a low frequency band and

PBC coding is then performed within the corresponding low frequency band. Yet, it is

possible to generate new data bands by performing internal grouping on a selected low

frequency band. This is to intensively group the low frequency band to represent.

[295] And, the low frequency channel (LFE) mode is applied according to a low

frequency channel characteristic and can be called channel grouping.

[296] 5. Domain Grouping and Data Grouping

[297] Grouping can be classified into domain grouping and data grouping with reference

to targets of the grouping.

[298] The domain grouping means a scheme of grouping units of domains on a specific

domain (e.g., frequency domain or time domain). And, the domain grouping can be

executed through the aforesaid internal grouping and/or external grouping.

[299] And, the data grouping means a scheme of grouping data itself. The data grouping

can be executed through the aforesaid internal grouping and/or external grouping.

[300] In a special case of data grouping, groping can be performed to be usable in entropy

coding. For instance, the data grouping is used in entropy coding real data in a finally

completed grouping state shown in FIG. 15. Namely, data are processed in a manner

that two data neighboring to each other in one of frequency direction and time

direction are bound together.

[301] Yet, in case that the data grouping is carried out in the above manner, data within a

final group are re-grouped in part. So, PBC or DIFF coding is not applied to the data-

grouped group (e.g., two data) only. Besides, an entropy coding scheme corresponding

to the data grouping will be explained later.

[302] 6. Signal Processing Method Using Grouping

[303] 6-1. Signal Processing Method Using Internal Grouping At Least

[304] A signal processing method and apparatus using the aforesaid grouping scheme

according to the present invention are explained as follows.

[305] A method of processing a signal according to one embodiment of the present

invention includes the steps of obtaining a group reference value corresponding to a

plurality of data included in one group and a difference value corresponding to the

group reference value through first grouping and internal grouping for the first

grouping and obtaining the data using the group reference value and the difference

value.



[306] The present invention is characterized in that a number of the data grouped by the

first grouping is greater than a number of the data grouped by the internal grouping. In

this case, the group reference value can be a pilot reference value or a difference

reference value.

[307] The method according to one embodiment of the present invention further includes

the step of decoding at least one of the group reference value and the difference value.

In this case, the pilot reference value is decided per the group.

[308] And, numbers of the data included in internal groups through the internal grouping

are set in advance, respectively. In this case, the numbers of the data included in the

internal groups are different from each other.

[309] The first grouping and the internal grouping are performed on the data on a

frequency domain. In this case, the frequency domain may correspond to one of a

hybrid domain, a parameter band domain, a data band domain and a channel domain.

[310] And, the present invention is characterized in that a first group by the first grouping

includes a plurality of internal groups by the internal grouping.

[311] The frequency domain of the present invention is discriminated by a frequency

band. The frequency band becomes sub-bands by the internal grouping. The sub-bands

become parameter bands by the internal grouping. The parameter bands become data

bands by the internal grouping. In this case, a number of the parameter bands can be

limited to maximum 28. And, the parameter bands are grouped by 2, 5 or 10 into one

data band.

[312] An apparatus for processing a signal according to one embodiment of the present

invention includes a value obtaining part obtaining a group reference value cor

responding to a plurality of data included in one group and a difference value cor

responding to the group reference value through first grouping and internal grouping

for the first grouping and a data obtaining part obtaining the data using the group

reference value and the difference value.

[313] A method of processing a signal according to another embodiment of the present

invention includes the steps of generating a difference value using a group reference

value corresponding to a plurality of data included in one group through first grouping

and internal grouping for the first grouping and the data and transferring the generated

difference value.

[314] And, an apparatus for processing a signal according to another embodiment of the

present invention includes a value generating part generating a difference value using a

group reference value corresponding to a plurality of data included in one group

through first grouping and internal grouping for the first grouping and the data and an

outputting part transferring the generated difference value.

[315] 6-2. Signal Processing Method Using Multiple Grouping



[316] A signal processing method and apparatus using the aforesaid grouping scheme

according to the present invention are explained as follows.

[317] A method of processing a signal according to one embodiment of the present

invention includes the steps of obtaining a group reference value corresponding to a

plurality of data included in one group through grouping and a difference value cor

responding to the group reference value and obtaining the data using the group

reference value and the difference value.

[318] In this case, the group reference value can be one of a pilot reference value and a

difference reference value.

[319] And, the grouping may correspond to one of external grouping and external

grouping.

[320] Moreover, the grouping may correspond to one of domain grouping and data

grouping.

[321] The data grouping is performed on a domain group. And, a time domain included in

the domain grouping includes at least one of a timeslot domain, a parameter set domain

and a data set domain.

[322] A frequency domain included in the domain grouping may include at least one of a

sample domain, a sub-band domain, a hybrid domain, a parameter band domain, a data

band domain and a channel domain.

[323] One difference reference value will be set from a plurality of the data included in

the group. And, at least one of a grouping count, a grouping range and a presence or

non-presence of the grouping is decided.

[324] An apparatus for processing a signal according to one embodiment of the present

invention includes a value obtaining part obtaining a group reference value cor

responding to a plurality of data included in one group through grouping and a

difference value corresponding to the group reference value and a data obtaining part

obtaining the data using the group reference value and the difference value.

[325] A method of processing a signal according to another embodiment of the present

invention includes the steps of generating a difference value using a group reference

value corresponding to a plurality of data included in one group through grouping and

the data and transferring the generated difference value.

[326] An apparatus for processing a signal according to another embodiment of the

present invention includes a value generating part generating a difference value using a

group reference value corresponding to a plurality of data included in one group

through grouping and the data and an outputting part transferring the generated

difference value.

[327] A method of processing a signal according to another embodiment of the present

invention includes the steps of obtaining a group reference value corresponding to a



plurality of data included in one group through grouping including first grouping and

second grouping and a first difference value corresponding to the group reference

value and obtaining the data using the group reference value and the first difference

value.

[328] In this case, the group reference value may include a pilot reference value or a

difference reference value.

[329] The method further includes the step of decoding at least one of the group reference

value and the first difference value. And, the first pilot reference value is decided per

the group.

[330] The method further includes the steps of obtaining a second pilot reference value

corresponding to a plurality of the first pilot reference values and a second difference

value corresponding to the second pilot reference value and obtaining the first pilot

reference value using the second pilot reference value and the second difference value.

[331] In this case, the second grouping may include external or internal grouping for the

first grouping.

[332] The grouping is performed on the data on at least one of a time domain and a

frequency domain. In particular, the grouping is a domain grouping that groups at least

one of the time domain and the frequency domain.

[333] The time domain may include a timeslot domain, a parameter set domain or a data

set domain.

[334] The frequency domain may include a sample domain, a sub-band domain, a hybrid

domain, a parameter band domain, a data band domain or a channel domain. And, the

grouped data is an index or parameter.

[335] The first difference value is entropy-decoded using an entropy table indicated by

the index included in one group through the first grouping. And, the data is obtained

using the group reference value and the entropy-decoded first difference value.

[336] The first difference value and the group reference value are entropy-decoded using

an entropy table indicated by the index included in one group through the first

grouping. And, the data is obtained using the entropy-decoded group reference value

and the entropy-decoded first difference value.

[337] An apparatus for processing a signal according to another embodiment of the

present invention includes a value obtaining part obtaining a group reference value cor

responding to a plurality of data included in one group through grouping including first

grouping and second grouping and a difference value corresponding to the group

reference value and a data obtaining part obtaining the data using the group reference

value and the difference value.

[338] A method of processing a signal according to another embodiment of the present

invention includes the steps of generating a difference value using a group reference



value corresponding to a plurality of data included in one group through grouping

including first grouping and second grouping and the data and transferring the

generated difference value.

[339] An apparatus for processing a signal according to another embodiment of the

present invention includes a value generating part generating a difference value using a

group reference value corresponding to a plurality of data included in one group

through grouping including first grouping and second grouping and the data and an

outputting part transferring the generated difference value.

[340] A method of processing a signal according to another embodiment of the present

invention includes the steps of obtaining a group reference value corresponding to a

plurality of data included in one group through first grouping and external grouping for

the first grouping and a difference value corresponding to the group reference value

and obtaining the data using the group reference value and the difference value.

[341] In this case, a first data number corresponding to a number of the data grouped by

the first grouping is smaller than a second data number corresponding to a number of

the data grouped by the external grouping. And, a multiplication relation exists

between the first data number and the second data number.

[342] The group reference value may include a pilot reference value or a difference

reference value.

[343] The method further includes the step of decoding at least one of the group reference

value and the difference value.

[344] The pilot reference value is decoded per the group.

[345] The grouping is performed on the data on at least one of a time domain and a

frequency domain. The time domain may include a timeslot domain, a parameter set

domain or a data set domain. And, the frequency domain may include a sample

domain, a sub-band domain, a hybrid domain, a parameter band domain, a data band

domain or a channel domain.

[346] The method further includes the step of reconstructing the audio signal using the

obtained data as parameters. And, the external grouping may include paired

parameters.

[347] An apparatus for processing a signal according to another embodiment of the

present invention includes a value obtaining part obtaining a group reference value cor

responding to a plurality of data included in one group through first grouping and

external grouping for the first grouping and a difference value corresponding to the

group reference value and a data obtaining part obtaining the data using the group

reference value and the difference value.

[348] A method of processing a signal according to a further embodiment of the present

invention includes the steps of generating a difference value using a group reference



value corresponding to a plurality of data included in one group through first grouping

and external grouping for the first grouping and the data and transferring the generated

difference value.

[349] And, an apparatus for processing a signal according to a further embodiment of the

present invention includes a value generating part generating a difference value using a

group reference value corresponding to a plurality of data included in one group

through first grouping and external grouping for the first grouping and the data and an

outputting part transferring the generated difference value.

[350] 6.3. Signal Processing Method Using Data Grouping At Least

[351] A signal processing method and apparatus using the aforesaid grouping scheme

according to the present invention are explained as follows.

[352] A method of processing a signal according to one embodiment of the present

invention includes the steps of obtaining a group reference value corresponding to a

plurality of data included in one group through data grouping and internal grouping for

the data grouping and a difference value corresponding to the group reference value

and obtaining the data using the group reference value and the difference value.

[353] In this case, a number of the data included in the internal grouping is smaller than a

number of the data included in the data grouping. And, the data correspond to

parameters.

[354] The internal grouping is performed on a plurality of the data-grouped data entirely.

In this case, the internal grouping can be performed per a parameter band.

[355] The internal grouping can be performed on a plurality of the data-grouped data

partially. In this case, the internal grouping can be performed per a channel of each of a

plurality of the data-grouped data.

[356] The group reference value can include a pilot reference value or a difference

reference value.

[357] The method may further include the step of decoding at least one of the group

reference value and the difference value. In this case, the pilot reference value is

decided per the group.

[358] The data grouping and the internal grouping are performed on the data on a

frequency domain.

[359] The frequency domain may include one of a sample domain, a sub-band domain, a

hybrid domain, a parameter band domain, a data band domain and a channel domain.

In obtaining the data, grouping information for at least one of the data grouping and the

internal grouping is used.

[360] The grouping information includes at least one of a position of each group, a

number of each group, a presence or non-presence of applying the group reference

value per a group, a number of the group reference values, a codec scheme of the



group reference value and a presence or non-presence of obtaining the group reference

value.

[361] An apparatus for processing a signal according to one embodiment of the present

invention includes a value obtaining part obtaining a group reference value cor

responding to a plurality of data included in one group through data grouping and

internal grouping for the data grouping and a difference value corresponding to the

group reference value and a data obtaining part obtaining the data using the group

reference value and the difference value.

[362] A method of processing a signal according to another embodiment of the present

invention includes the steps of generating a difference value using a group reference

value corresponding to a plurality of data included in one group through data grouping

and internal grouping for the data grouping and the data and transferring the generated

difference value.

[363] And, an apparatus for processing a signal according to another embodiment of the

present invention includes a value generating part generating a difference value using a

group reference value corresponding to a plurality of data included in one group

through data grouping and internal grouping for the data grouping and the data and an

outputting part transferring the generated difference value.

[364]

[365] rEntropy Coding!

[366] 1. Concept of Entropy Coding

[367] Entropy coding according to the present invention means a process for performing

variable length coding on a result of the data coding.

[368] In general, entropy coding processes occurrence probability of specific data in a

statistical way. For instance, transmission efficiency is raised overall in a manner of

allocating less bits to data having high frequency of occurrence in probability and more

bits to data having low frequency of occurrence in probability.

[369] And, the present invention intends to propose an efficient entropy coding method,

which is different from the general entropy coding, interconnected with the PBC

coding and the DIFF coding.

[370] 1-1. Entropy Table

[37 1] First of all, a predetermined entropy table is necessary for entropy coding. The

entropy table is defined as a codebook. And, an encoding part and a decoding part use

the same table.

[372] The present invention proposes an entropy coding method and a unique entropy

table to process various kinds of data coding results efficiently.

[373] 1-2. Entropy coding Types 10 /2D

[374] Entropy coding of the present invention is classified into two types. One is to derive



one index (index 1) through one entropy table, and the other is to derive two

consecutive indexes (index 1 and index 2) through one entropy table. The former is

named ID (one-dimensional) entropy coding and the latter is named 2D

(two-dimensional) entropy coding.

[375] FIG. 18 is an exemplary diagram of ID and 2D entropy table according to the

present invention. Referring to FIG. 18, an entropy table of the present invention

basically includes an index field, a length field and a codeword field.

[376] For instance, if specific data (e.g., pilot reference value, difference value, etc.) is

calculated through the aforesaid data coding, the corresponding data (corresponding to

index) has a codeword designated through the entropy table. The codeword turns into a

bitstream and is then transferred to a decoding part.

[377] An entropy decoding part having received the codeword decides the entropy table

having used for the corresponding data and then derives an index value using the cor

responding codeword and a bit length configuring the codeword within the decided

table. In this case, the present invention represents a codeword as hexadecimal.

[378] A positive sign (+) or a negative sign (-) of an index value derived by ID or 2D

entropy coding is omitted. So, it is necessary to assign the sign after completion of the

ID or 2D entropy coding.

[379] In the present invention, the sign is assigned differently according to ID or 2D.

[380] For instance, in case of ID entropy coding, if a corresponding index is not 0, a

separate 1-bit sign bit (e.g., bsSign) is allocated and transferred.

[381] In case of 2D entropy coding, since two indexes are consecutively extracted,

whether to allocate a sign bit is decided in a manner of programming a relation

between the two extracted indexes. In this case, the program uses an added value of the

two extracted indexes, a difference value between the two extracted indexes and a

maximum absolute value (lav) within a corresponding entropy table. This is able to

reduce a number of transmission bits, compared to a case that a sign bit is allocated to

each index in case of a simple 2D.

[382] The ID entropy table, in which indexes are derived one by one, is usable for all data

coding results. Yet, the 2D entropy table, in which two indexes are derived each, has a

restricted use for a specific case.

[383] For instance, if data coding is not a pair through the aforesaid grouping process, the

2D entropy table has a restricted use in part. And, a use of the 2D entropy table is

restricted on a pilot reference value calculated as a result of PBC coding.

[384] Therefore, as mentioned in the foregoing description, entropy coding of the present

invention is characterized in utilizing a most efficient entropy coding scheme in a

manner that entropy coding is interconnected with the result of data coding. This is

explained in detail as follows.



[385] 1-3. 2D Method (Time Pairing/Frequency Paring)

[386] FIG. 19 is an exemplary diagram of two methods for 2D entropy coding according

to the present invention. 2D entropy coding is a process for deriving two indexes

neighboring to each other. So, the 2D entropy coding can be discriminated according

to a direction of the two consecutive indexes.

[387] For instance, a case that two indexes are neighbor to each other in frequency

direction is called 2D-Freqeuncy Pairing (hereinafter abbreviated 2D-FP). And, a case

that two indexes are neighbor to each other in time direction is called 2D-Time Pairing

(hereinafter abbreviated 2D-TP).

[388] Referring to FIG. 19, the 2D-FP and the 2D-TP are able to configure separate index

tables, respectively. An encoder has to decide a most efficient entropy coding scheme

according to a result of data decoding.

[389] A method of deciding entropy coding interconnected with data coding efficiently is

explained in the following description.

[390] 1-4. Entropy Coding Signal Processing Method

[391] A method of processing a signal using entropy coding according to the present

invention is explained as follows.

[392] In a method of processing a signal according to one embodiment of the present

invention, a reference value corresponding to a plurality of data and a difference value

corresponding to the reference value are obtained. Subsequently, the difference value

is entropy-decoded. The data is then obtained using the reference value and the

entropy-decoded difference value.

[393] The method further includes the step of entropy-decoding the reference value. And,

the method may further include the step of obtaining the data using the entropy-

decoded reference value and the entropy-decoded difference value.

[394] The method can further include the step of obtaining entropy coding identification

information. And, the entropy coding is performed according to an entropy coding

scheme indicated by the entropy coding identification information.

[395] In this case, the entropy coding scheme is one of a ID coding scheme and a multi

dimensional coding scheme (e.g., 2D coding scheme). And, the multi-dimensional

coding scheme is one of a frequency pair (FP) coding scheme and a time pair (TP)

coding scheme.

[396] The reference value may include one of a pilot reference value and a difference

reference value.

[397] And, the signal processing method can further include the step of reconstructing the

audio signal using the data as parameters.

[398] An apparatus for processing a signal according to one embodiment of the present

invention includes a value obtaining part obtaining a reference value corresponding to



a plurality of data and a difference value corresponding to the reference value, an

entropy decoding part entropy-decoding the difference value, and a data obtaining part

obtaining the data using the reference value and the entropy-decoded difference value.

[399] In this case, the value obtaining part is included in the aforesaid bitstream demul

tiplexing part 60 and the data obtaining part is included within the aforesaid data

decoding part 9 1 or 92.

[400] A method of processing a signal according to another embodiment of the present

invention includes the steps of generating a difference value using a reference value

corresponding to a plurality of data and the data, entropy-encoding the generated

difference value, and outputting the entropy-encoded difference value.

[401] In this case, the reference value is entropy-encoded. The entropy-encoded reference

value is transferred.

[402] The method further includes the step of generating an entropy coding scheme used

for the entropy encoding. And, the generated entropy coding scheme is transferred.

[403] An apparatus for processing a signal according to another embodiment of the

present invention includes a value generating part generating a difference value using a

reference value corresponding to a plurality of data and the data, an entropy encoding

part entropy-encoding the generated difference value, and an outputting part outputting

the entropy-encoded difference value.

[404] In this case, the value generating part is included within the aforesaid data encoding

part 31 or 32. And, the outputting part is included within the aforesaid bitstream mul

tiplexing part 50.

[405] A method of processing a signal according to another embodiment of the present

invention includes the steps of obtaining data corresponding to a plurality of data

coding schemes, deciding an entropy table for at least one of a pilot reference value

and a pilot difference value included in the data using an entropy table identifier

unique to the data coding scheme, and entropy-decoding at least one of the pilot

reference value and the pilot difference value using the entropy table.

[406] In this case, the entropy table identifier is unique to one of a pilot coding scheme, a

frequency differential coding scheme and a time differential coding scheme.

[407] And, the entropy table identifier is unique to each of the pilot reference value and

the pilot difference value.

[408] The entropy table is unique to the entropy table identifier and includes one of a pilot

table, a frequency differential table and a time differential table.

[409] Alternatively, the entropy table is not unique to the entropy table identifier and one

of a frequency differential table and a time differential table can be shared.

[410] The entropy table corresponding to the pilot reference value is able to use a

frequency differential table. In this case, the pilot reference value is entropy-decoded



by the ID entropy coding scheme.

[411] The entropy coding scheme includes a ID entropy coding scheme and a 2D entropy

coding scheme. In particular, the 2D entropy coding scheme includes a frequency pair

(2D-FP) coding scheme and a time pair (2D-TP) coding scheme.

[412] And, the present method is able to reconstruct the audio signal using the data as

parameters.

[413] An apparatus for processing a signal according to another embodiment of the

present invention includes a value obtaining part obtaining a pilot reference value cor

responding to a plurality of data and a pilot difference value corresponding to the pilot

reference value and an entropy decoding part entropy-decoding the pilot difference

value. And, the apparatus includes a data obtaining part obtaining the data using the

pilot reference value and the entropy-decoded pilot difference value.

[414] A method of processing a signal according to a further embodiment of the present

invention includes the steps of generating a plot difference value using a pilot

reference value corresponding to a plurality of data and the data, entropy-encoding the

generated pilot difference value, and transferring the entropy-encoded pilot difference

value.

[415] In this case, a table used for the entropy encoding may include a pilot dedicated

table.

[416] The method further includes the step of entropy-encoding the pilot reference value.

And, the entropy-encoded pilot reference value is transferred.

[417] The method further includes the step of generating an entropy coding scheme used

for the entropy encoding. And, the generated entropy coding scheme is transferred.

[418] An apparatus for processing a signal according to a further embodiment of the

present invention includes a value generating part generating a plot difference value

using a pilot reference value corresponding to a plurality of data and the data, an

entropy encoding part entropy-encoding the generated pilot difference value, and an

outputting part transferring the entropy-encoded pilot difference value.

[419] 2. Relation to Data Coding

[420] As mentioned in the foregoing description, the present invention has proposed three

kinds of data coding schemes. Yet, entropy coding is not performed on the data

according to the PCM scheme. Relations between PBC coding and entropy coding and

relations between DIF coding and entropy coding are separately explained in the

following description.

[421] 2-1. PBC Coding and Entropy Coding

[422] FIG. 20 is a diagram of an entropy coding scheme for PBC coding result according

to the present invention.

[423] As mentioned in the foregoing description, after completion of PBC coding, one



pilot reference value and a plurality of differences values are calculated. And, all of the

pilot reference value and the difference values become targets of entropy coding.

[424] For instance, according to the aforesaid grouping method, a group to which PBC

coding will be applied is decided. In FIG. 20, for convenience of explanation, a case of

a pair on a time axis and a case of non-pair on a time axis are taken as examples.

Entropy coding after completion of PBC coding is explained as follows.

[425] First of all, a case 83 that PBC coding is performed on non-pairs is explained. ID

entropy coding is performed on one pilot reference value becoming an entropy coding

target, and ID entropy coding or 2D-FP entropy coding can be performed on the rest

difference values.

[426] In particular, since one group exists for one data set on a time axis in case of non-

pair, it is unable to perform 2D-TP entropy coding. Even if 2D-FP is executed, ID

entropy coding should be performed on a parameter value within a last band 81a

failing to configure a pair after pairs of indexes have been derived. Once a per-data

entropy coding scheme is decided, a codeword is generated using a corresponding

entropy table.

[427] Since the present invention relates to a case that one pilot reference value is

generated for one group for example, ID entropy coding should be performed. Yet, in

another embodiment of the present invention, if at least two pilot reference values are

generated from one group, it may be possible to perform 2D entropy coding on

consecutive pilot reference values.

[428] Secondly, a case 84 of performing PBC coding on pairs is explained as follows.

[429] ID entropy coding is performed on one pilot reference value becoming an entropy

coding target, and ID entropy coding, 2D-FP entropy coding or 2D-TP entropy coding

can be performed on the rest difference values.

[430] In particular, since one group exists for two data sets neighbor to each other on a

time axis in case of pairs, it is able to perform 2D-TP entropy coding. Even if 2D-FP is

executed, ID entropy coding should be performed on a parameter value within a last

band 81b or 81c failing to configure a pair after pairs of indexes have been derived.

Yet, as can be confirmed in FIG. 20, in case of applying 2D-TP entropy coding, a last

band failing to configure a pair does not exist.

[431] 2-2. DIFF Coding and Entropy Coding

[432] FIG. 2 1 is a diagram of entropy coding scheme for DIFF coding result according to

the present invention.

[433] As mentioned in the foregoing description, after completion of DIFF coding, one

pilot reference value and a plurality of differences values are calculated. And, all of the

pilot reference value and the difference values become targets of entropy coding. Yet,

in case of DIFF-DT, a reference value may not exist.



[434] For instance, according to the aforesaid grouping method, a group to which DIFF

coding will be applied is decided. In FIG. 21, for convenience of explanation, a case of

a pair on a time axis and a case of non-pair on a time axis are taken as examples. And,

FIG. 2 1 shows a case that a data set as a unit of data coding is discriminated into DIFF-

DT in time axis direction and DIFF-DF in frequency axis direction according to DIFF

coding direction.

[435] Entropy coding after completion of DIFF coding is explained as follows.

[436] First of all, a case that DIFF coding is performed on non-pairs is explained. In case

of non-pairs, one data set exists on a time axis. And, the data set may become DIFF-

DF or DIFF-DT according to DIF coding direction.

[437] For instance, if one data set of non-pair is DIFF-DF (85), a reference value becomes

a parameter value within a first band 82a. ID entropy coding is performed on the

reference value and ID entropy coding or 2D-FP entropy coding can be performed on

the rest difference values.

[438] Namely, in case of DIFF-DF as well as non-pair, one group for one data set exists

on a time axis. So, it is unable to perform 2D-TP entropy coding. Even if 2D-FP is

executed, after pairs of indexes have been derived, ID entropy coding should be

performed on a parameter value within a last parameter band 83a failing to configure a

pair. Once a coding scheme is decoded for each data, a codeword is generated using a

corresponding entropy table.

[439] For instance, in case that one data set of non-pair is DIFF-DT (86), since a reference

value does not exist within the corresponding data set, first band processing is not

performed. So, ID entropy coding or 2D-FP entropy coding can be performed on the

difference values.

[440] In case of DIFF-DT as well as non-pair, a data set to find a difference value may be

a neighbor data set failing to configure a data pair or a data set within another audio

frame.

[441] Namely, in case of DIFF-DT as well as non-pair (86), there exists one group for one

data set on a time axis. So, it is unable to perform 2D-TP entropy coding. Even if

2D-FP is executed, after pairs of indexes have been derived, ID entropy coding should

be performed on a parameter value within a last parameter band failing to configure a

pair. Yet, FIG. 2 1 just shows a case that a last band failing to configure a pair does not

exist, for example.

[442] Once a coding scheme is decoded for each data, a codeword is generated using a

corresponding entropy table.

[443] Secondly, a case that DIFF coding is performed on pairs is explained. In case that

data coding is performed on pairs, two data sets configure one group on a time axis.

And, each of the data sets within the group can become DIFF-DF or DIFF-DT



according to DIFF coding direction. So, it can be classified into a case that both two

data sets configuring a pair are DIFF-DF (87), a case that both two data sets

configuring a pair are DIFF-DT, and a case that two data sets configuring a pair have

different coding directions (e.g., DIFF-DF/DT or DIFF-DT/DF), respectively (88).

[444] For instance, in case that both two data sets configuring a pair are DIFF-DF (i.e.,

DIFF-DF/DF) (87), if each of the data sets is non-paired and DIFF-DF, if all available

entropy coding schemes are executable.

[445] For instance, each reference value within the corresponding data set becomes a

parameter value within a first band 82b or 82c and ID entropy coding is performed on

the reference value. And, ID entropy coding or 2D-FP entropy coding can be

performed on the rest difference values.

[446] Even if 2D-FP is performed within a corresponding data set, after pairs of indexes

have been derived, ID entropy coding should be performed on a parameter value

within a last band 83b or 83c failing to configure a pair. Since two data sets configure a

pair, 2D-TP entropy coding can be performed. In this case, 2D-TP entropy coding is

sequentially performed on bands ranging from a next band excluding the first band 82b

or 82c within the corresponding data set to a last band.

[447] If the 2D-TP entropy coding is performed, a last band failing to configure a pair is

not generated.

[448] Once the entropy coding scheme per data is decided, a codeword is generated using

a corresponding entropy table.

[449] For instance, in case that both of the two data sets configuring the pair are DIFF-DT

(i.e., DIFF-DT/DT) (89), since a reference value does not exist within a corresponding

data set, first band processing is not performed. And, ID entropy coding or 2D-Fp

entropy coding can be performed on all the difference values within each of the data

sets.

[450] Even if 2D-FP is performed within a corresponding data set, after pairs of indexes

have been derived, ID entropy coding should be performed on a parameter value

within a last band failing to configure a pair. Yet, FIG. 2 1 shows an example that a last

band failing to configure a pair does not exist.

[451] Since two data sets configure a pair, 2D-TP entropy coding is executable. In this

case, 2D-TP entropy coding is sequentially performed on bands ranging from a first

band to a last band within the corresponding data set.

[452] If the 2D-TP entropy coding is performed, a last band failing to configure a pair is

not generated.

[453] Once the entropy coding scheme per data is decided, a codeword is generated using

a corresponding entropy table.

[454] For instance, there may exist a case that two data sets configuring a pair have



different coding directions, respectively (i.e., DIFF-DF/DT or DIFF-DT/DF) (88). FIG.

2 1 shows an example of DIFF-DF/DT. In this case, all entropy coding schemes

applicable according to corresponding coding types can be basically performed on

each o the data sets.

[455] For instance, in a data set of DIFF-DF among two data sets configuring a pair, ID

entropy coding is performed on a parameter value within a first band 82d with a

reference value within the corresponding data set (DIFF-DF). And, ID entropy coding

or 2D-FP entropy coding can be performed on the rest difference values.

[456] Even if 2D-FP is performed within a corresponding data set (DIFF-DF), after pairs

of indexes have been derived, ID entropy coding should be performed on a parameter

value within a last band 83d failing to configure a pair.

[457] For instance, in a data set of DIFF-DT among two data sets configuring a pair, since

a reference value does not exist, first band processing is not performed. And, ID

entropy coding or 2D-FP entropy coding can be performed on all difference values

within the corresponding data set (DIFF-DT).

[458] Even if 2D-FP is performed within a corresponding data set (DIFF-DT), after pairs

of indexes have been derived, ID entropy coding should be performed on a parameter

value within a last band failing to configure a pair. Yet, FIG. 2 1 shows an example that

a last band failing to configure a pair does not exist.

[459] Since the two data sets configuring the pair have the coding directions different

from each other, respectively, 2D-TP entropy coding is executable. In this case, 2D-TP

entropy coding is sequentially performed on bands ranging from a next band excluding

a first band including the first band 82d to a last band.

[460] If the 2D-TP entropy coding is performed, a last band failing to configure a pair is

not generated.

[461] Once the entropy coding scheme per data is decided, a codeword is generated using

a corresponding entropy table.

[462] 2-3. Entropy Coding and Grouping

[463] As mentioned in the foregoing description, in case of 2D-FP or 2D-TP entropy

coding, two indexes are extracted using one codeword. So, this means that a grouping

scheme is performed for entropy coding. And, this can be named time grouping or

frequency grouping.

[464] For instance, an encoding part groups two indexes extracted in a data coding step in

frequency or time direction.

[465] Subsequently, the encoding part selects one codeword representing the two grouped

indexes using an entropy table and then transfers the selected codeword by having it

included in a bitstream.

[466] A decoding part receives one codeword resulting from grouping the two indexes



included in the bitstream and the extracts two index values using the applied entropy

table.

[467] 2-4. Signal Processing Method by Relation between Data Coding and Entropy

Coding

[468] The features of the signal processing method according to the present invention by

the relation between PBC coding and entropy coding and the relation between DIFF

coding and entropy coding are explained as follows.

[469] A method of processing a signal according to one embodiment of the present

invention includes the steps of obtaining difference information, entropy-decoding the

difference information according to an entropy coding scheme including time grouping

and frequency grouping, and data-decoding the difference information according to a

data decoding scheme including a pilot difference, a time difference and a frequency

difference. And, detailed relations between data coding and entropy coding are the

same as explained in the foregoing description.

[470] A method of processing a signal according to another embodiment of the present

invention includes the steps of obtaining a digital signal, entropy-decoding the digital

signal according to an entropy coding scheme, and data-decoding the entropy-decoded

digital signal according to one of a plurality of data coding schemes including a pilot

coding scheme at least. In this case, the entropy coding scheme can be decided

according to the data coding scheme.

[47 1] An apparatus for processing a signal according to another embodiment of the

present invention includes a signal obtaining part obtaining a digital signal, an entropy

decoding part entropy-decoding the digital signal according to an entropy coding

scheme, and a data decoding part data-decoding the entropy-decoded digital signal

according to one of a plurality of data coding schemes including a pilot coding scheme

at least.

[472] A method of processing a signal according to a further embodiment of the present

invention includes the steps of data-encoding a digital signal by a data coding scheme,

entropy-encoding the data-encoded digital signal by an entropy coding scheme, and

transferring the entropy-encoded digital signal. In this case, the entropy coding scheme

can be decided according to the data coding scheme.

[473] And, an apparatus for processing a signal according to a further embodiment of the

present invention includes a data encoding part data-encoding a digital signal by a data

coding scheme and an entropy encoding part entropy-encoding the data-encoded

digital signal by an entropy coding scheme. And, the apparatus may further include an

outputting part transferring the entropy-encoded digital signal.

[474] 3. Selection for Entropy Table

[475] An entropy table for entropy coding is automatically decided according to a data



coding scheme and a type of data becoming an entropy coding target.

[476] For instance, if a data type is a CLD parameter and if an entropy coding target is a

pilot reference value, ID entropy table to which a table name hcodPilot_CLD is given

is used for entropy coding.

[477] For instance, if a data type is a CPC parameter, if data coding is DIFF-DF, and if an

entropy coding target is a first band value, ID entropy table to which a table name

hcodFirstband_CPC is given is used for entropy coding.

[478] For instance, if a data type is an ICC parameter, if a data coding scheme is PBC,

and if entropy coding is performed by 2D-TP, 2D-PC/TP entropy table to which a table

name hcod2D_ICC_PC_TP_LL is given is used for entropy coding. In this case, LL

within the 2D table name indicates a largest absolute value (hereinafter abbreviated

LAV) within the table. And, the largest absolute value (LAV) will be explained later.

[479] For instance, if a data type is an ICC parameter, if a data coding scheme is DIF-DF,

and if entropy coding is performed by 2D-FP, 2D-FP entropy table to which a table

name hcod2D_ICC_DF_FP_LL is given is used for entropy coding.

[480] Namely, it is very important to decide to perform entropy coding using which one

of a plurality of entropy tables. And, it is preferable that an entropy table suitable for a

characteristic of each data becoming each entropy target is configured independent.

[481] Yet, entropy tables for data having attributes similar to each other can be shared to

use. For representative example, if a data type is ADG or ATD, it is able to apply the

CLD entropy table. And, a first band entropy table can be applied to a pilot reference

value of PBC coding.

[482] A method of selecting an entropy table using the largest absolute value (LAV) is

explained in detail as follows.

[483] 3-1. Largest Absolute Vale LAV of Entropy Table

[484] FIG. 22 is a diagram to explain a method of selecting an entropy table according to

the present invention.

[485] A plurality of entropy tables are shown in (a) of FIG. 22, and a table to select the

entropy tables is shown in (b) of FIG. 22.

[486] As mentioned in the foregoing description, there exist a plurality of entropy tables

according to data coding and data types.

[487] For instance, the entropy tables may include entropy tables (e.g., tables 1 to 4)

applicable in case that a data type is xxx, entropy tables (e.g., tables 5 to 8) applicable

in case that a data type is yyy, PBC dedicated entropy tables (e.g., tables k to k+1),

escape entropy tables (e.g., tables n-2 ~ n-1), and an LAV index entropy table (e.g.,

table n).

[488] In particular, although it is preferable that a table is configured by giving a

codeword to each index that can occur in corresponding data, if so, a size of the table



considerably increases. And, it is inconvenient to manage indexes that are unnecessary

or barely occur. In case of a 2D entropy table, those problems bring more in

convenience due to too many occurrences. To solve those problems, the largest

absolute value (LAV) is used.

[489] For instance, if a range of an index value for a specific data type (e.g., CLD) is

between -X ~ +X (X=15), at least one LAV having high frequency of occurrence in

probability is selected within the range and is configured into a separate table.

[490] For instance, in configuring a CLD entropy table, it is able to provide a table of

LAV=3, a table of LAV=5, a table of LAV=7 or a table of LAV=9.

[491] For instance, in (a) of FIG. 22, it is able to set the table- 1 91a to the CLD table of

LAV=3, the table-2 91b to the CLD table of LAV=5, the table-3 91c to the CLD table

of LAV=7, and the table-4 9 Id to the CLD table of LAV=9.

[492] Indexes deviating from the LAV range within the LAV table are handled by escape

entropy tables (e.g., tables n-2 ~ n-1).

[493] For instance, in performing coding using the CLD table 91c of LAV=7, if an index

deviating from a maximum value 7 occurs (e.g., 8, 9,..., 15), the corresponding index is

separately handled by the escape entropy table (e.g., tables n-2 ~ n-1).

[494] Likewise, it is able to set the LAV table for another data type (e.g., ICC, CPC, etc.)

in the same manner of the CLD table. Yet, LAV for each data has a different value

because a range per data type varies.

[495] For instance, in configuring an ICC entropy table, for example, it is able to provide

a table of LAV=I, a table of LAV=3, a table of LAV=5, and a table of LAV=7. In

configuring a CPC entropy table, for example, it is able to provide a table of LAV=3, a

table of LAV=6, a table of LAV=9, and a table of LAV=12.

[496] 3-2. Entropy Table for LAV Index

[497] The present invention employs an LAV index to select an entropy table using LAV.

Namely, LAV value per data type, as shown in (b) of FIG. 22, is discriminated by

LAV index.

[498] In particular, to select an entropy table to be finally used, LAV index per a cor

responding data type is confirmed and LAV corresponding to the LAV index is then

confirmed. The finally confirmed LAV value corresponds to LL in the configuration of

the aforesaid entropy table name.

[499] For instance, if a data type is a CLD parameter, if a data coding scheme is DIFF-

DF, if entropy coding is performed by 2D-FP, and if LAV=3, an entropy table to

which a table name hcod2D_CLD_DF_FP_03 is used for entropy coding.

[500] In confirming the per data type LAV index, the present invention is characterized in

using an entropy table for LAV index separately. This means that LAV index itself is

handled as a target of entropy coding.



[501] For instance, the table-n in (a) of FIG. 22 is used as an LAV index entropy table

9Ie. This is represented as Table 1.

[502] Table 1

[503] This table means that LAV index value itself statistically differs in frequency of

use.

[504] For instance, since LAV Index = 0 has highest frequency of use, one bit is allocated

to it. And, two bits are allocated to LAV Index = 1 having second highest frequency of

use. Finally, three bits are allocated to LAV =2 or 3 having low frequency of use.

[505] In case that the LAV Index entropy table 9Ie is not used, 2-bit identification in

formation should be transferred to discriminate four kinds of LAV Indexes each time

an LAV entropy table is used.

[506] Yet, if the LAV Index entropy table 9Ie of the present invention is used, it is

enough to transfer 1-bit codeword for a case of LAV Index = 0 having at least 60%

frequency of use for example. So, the present invention is able to raise transmission

efficiency higher than that of the related art method.

[507] In this case, the LAV Index entropy table 9Ie in Table 1 is applied to a case of four

kinds of LAV Indexes. And, it is apparent that transmission efficiency can be more

enhanced if there are more LAV Indexes.

[508] 3-3. Signal Processing Method Using Entropy Table Selection

[509] A signal processing method and apparatus using the aforesaid entropy table

selection are explained as follows.

[510] A method of processing a signal according to one embodiment of the present

invention includes the steps of obtaining index information, entropy-decoding the

index information, and identifying a content corresponding to the entropy-decoded

index information.

[511] In this case, the index information is information for indexes having characteristics

of frequency of use with probability.

[512] As mentioned in the foregoing description, the index information is entropy-

decoded using the index dedicated entropy table 9Ie.

[513] The content is classified according to a data type and is used for data decoding.

And, the content may become grouping information.



[514] The grouping information is information for grouping of a plurality of data.

[515] And, an index of the entropy table is a largest absolute value (LAV) among indexes

included in the entropy table.

[516] Moreover, the entropy table is used in performing 2D entropy decoding on

parameters.

[517] An apparatus for processing a signal according to one embodiment of the present

invention includes an information obtaining part obtaining index information, a

decoding part entropy-decoding the index information, and an identifying part

identifying a content corresponding to the entropy-decoded index information.

[518] A method of processing a signal according to another embodiment of the present

invention includes the steps of generating index information to identify a content,

entropy-encoding the index information, and transferring the entropy-encoded index

information.

[519] An apparatus for processing a signal according to another embodiment of the

present invention includes an information generating part generating index information

to identify a content, an encoding part entropy-encoding the index information, and an

information outputting part transferring the entropy-encoded index information.

[520] A method of processing a signal according to another embodiment of the present

invention includes the steps of obtaining a difference value and index information,

entropy-decoding the index information, identifying an entropy table corresponding to

the entropy-decoded index information, and entropy-decoding the difference value

using the identified entropy table.

[521] Subsequently, a reference value corresponding to a plurality of data and the

decoded difference value are used to obtain the data. In this case, the reference value

may include a pilot reference value or a difference reference value.

[522] The index information is entropy-decoded using an index dedicated entropy table.

And, the entropy table is classified according to a type of each of a plurality of the

data.

[523] The data are parameters, and the method further includes the step of reconstructing

an audio signal using the parameters.

[524] In case of entropy-decoding the difference value, 2D entropy decoding is performed

on the difference value using the entropy table.

[525] Moreover, the method further includes the steps of obtaining the reference value

and entropy-decoding the reference value using the entropy table dedicated to the

reference value.

[526] An apparatus for processing a signal according to another embodiment of the

present invention includes an inputting part obtaining a difference value and index in

formation, an index decoding part entropy-decoding the index information, a table



identifying part identifying an entropy table corresponding to the entropy-decoded

index information, and a data decoding part entropy-decoding the difference value

using the identified entropy table.

[527] The apparatus further includes a data obtaining part obtaining data using a reference

value corresponding to a plurality of data and the decoded difference value.

[528] A method of processing a signal according to a further embodiment of the present

invention includes the steps of generating a difference value using a reference value

corresponding to a plurality of data and the data, entropy-encoding the difference value

using an entropy table, and generating index information to identify the entropy table.

[529] And, the method further includes the steps of entropy-encoding the index in

formation and transferring the entropy-encoded index information and the difference

value.

[530] And, an apparatus for processing a signal according to a further embodiment of the

present invention includes a value generating part generating a difference value using a

reference value corresponding to a plurality of data and the data, a value encoding part

entropy-encoding the difference value using an entropy table, an information

generating part generating index information to identify the entropy table, and an index

encoding part entropy-encoding the index information. And, the apparatus further

includes an information outputting part transferring the entropy-encoded index in

formation and the difference value.

[531]

[532] rPATA STRUCTUREl

[533] A data structure including various kinds of information associated with the

aforesaid data coding, grouping and entropy coding according to the present invention

is explained as follows.

[534] FIG. 23 is a hierarchical diagram of a data structure according to the present

invention.

[535] Referring to FIG. 23, a data structure according to the present invention includes a

header 100 and a plurality off frames 101 and 102. Configuration information applied

to the lower frames 101 and 102 in common is included in the header 100. And, the

configuration information includes grouping information utilized for the aforesaid

grouping.

[536] For instance, the grouping information includes a first time grouping information

100a, a first frequency grouping information 100b and a channel groping information

100c.

[537] Besides, the configuration information within the header 100 is called main con

figuration information and an information portion recorded in the frame is called

payload.



[538] In particular, a case of applying the data structure of the present invention to audio

spatial information is explained in the following description for example.

[539] First of all, the first time grouping information 100a within the header 100 becomes

bsFrameLength field that designates a number of timeslots within a frame.

[540] The first frequency grouping information 100b becomes bsFreqRes field that

designates a number of parameter bands within a frame.

[541] The channel grouping information 100c means OttmodeLFE-bsOttBands field and

bsTttDualmode-bsTttBandsLow field. The OttmodeLFE-bsOttBands field is the in

formation designating a number of parameter bands applied to LFE channel. And,

thebsTttDualmode-bsTttBandsLow field is the information designating a number of

parameter bands of a low frequency band within a dual mode having both low and high

frequency bands. Ye, the bsTttDualmode-bsTttBandsLow field can be classified not as

channel grouping information but as frequency grouping information.

[542] Each of the frames 101 and 102 includes a frame information (Frame Info) 101a

applied to all groups within a frame in common and a plurality of groups 101b and

101c.

[543] The frame information 101a includes a time selection information 103a, a second

time grouping information 103b and a second frequency grouping information 103c.

Besides, the frame information 101a is called sub-configuration information applied to

each frame.

[544] In detail, a case of applying the data structure of the present invention to audio

spatial information is explained in the following description, for example.

[545] The time selection information 103a within the frame information 101a includes

bsNumParamset field, bsParamslot field and bsDataMode filed.

[546] The bsNumParamset field is information indicating a number of parameter sets

existing within an entire frame.

[547] And, the bsParamslot field is information designating a position of a timeslot where

a parameter set exists.

[548] Moreover, the bsDataMode field is information designating an encoding and

decoding processing method of each parameter set.

[549] For instance, in case of bsDataMode=0 (e.g., default mode) of a specific parameter

set, a decoding part replaces the corresponding parameter set by a default value.

[550] In case of bsDataMode=l (e.g., previous mode) of a specific parameter set, a

decoding part maintains a decoding value of a previous parameter set.

[55 1] In case of bsDataMode=2 (e.g., interpolation mode) of a specific parameter set, a

decoding part calculates a corresponding parameter set by interpolation between

parameter sets.

[552] Finally, in case of bsDataMode=3 (e.g., read mode) of a specific parameter set, it



means that coding data for a corresponding parameter set is transferred. So, a plurality

of the groups 101b and 101c within a frame are groups configured with data

transferred in case of bsDataMode=3 (e.g., read mode). Hence, the encoding part

decodes data with reference to coding type information within each of the groups.

[553] A signal processing method and apparatus using the bsDataMode field according to

one embodiment of the present invention are explained in detail as follows.

[554] A method of processing a signal using the bsDataMode field according to one

embodiment of the present invention includes the steps of obtaining mode information,

obtaining a pilot reference value corresponding to a plurality of data and a pilot

difference value corresponding to the pilot reference value according to data attribute

indicated by the mode information, and obtaining the data using the pilot reference

value and the pilot difference value.

[555] In this case, the data are parameters, and the method further includes the step of re

constructing an audio signal using the parameters.

[556] If the mode information indicates a read mode, the pilot difference value is

obtained.

[557] The mode information further includes at least one of a default mode, a previous

mode and an interpolation mode.

[558] And, the pilot difference value is obtained per group band.

[559] Moreover, the signal processing method uses a first parameter (e.g., dataset) to

identify a number of the read modes and a second parameter (e.g., setidx) to obtain the

pilot difference value based on the first variable.

[560] An apparatus for processing a signal using the bsDataMode field according to one

embodiment of the present invention includes an information obtaining part obtaining

mode information, a value obtaining part obtaining a pilot reference value cor

responding to a plurality of data and a pilot difference value corresponding to the pilot

reference value according to data attribute indicated by the mode information, and a

data obtaining part obtaining the data using the pilot reference value and the pilot

difference value.

[561] And, the information obtaining part, the value obtaining part and the data obtaining

part are provided within the aforesaid data decoding part 9 1 or 92.

[562] A method of processing a signal using the bsDataMode field according to another

embodiment of the present invention includes the steps of generating mode in

formation indicating attribute of data, generating a pilot difference value using a pilot

reference value corresponding to a plurality of data and the data, and transferring the

generated difference value. And, the method further includes the step of encoding the

generated difference value.

[563] An apparatus for processing a signal using the bsDataMode field according to



another embodiment of the present invention includes an information generating part

generating mode information indicating attribute of data, a value generating part

generating a pilot difference value using a pilot reference value corresponding to a

plurality of data and the data, and an outputting part transferring the generated

difference value. And, the value generating part is provided within the aforesaid data

encoding part 31 or 32.

[564] The second time grouping information 103b within the frame information 101a

includes bsDatapair field. The bsDatapair field is information that designates a

presence or non-presence of a pair between data sets designated by the bsDataMode=3.

In particular, two data sets are grouped into one group by the bsDatapair field.

[565] The second frequency grouping information within the frame information 101a

includes bsFreqResStride field. The bsFreqResStride field is the information to

second-group the parameter bad first-grouped by the bsFreqRes field as the first

frequency grouping information 100b. Namely, a data band is generated by binding

parameters amounting to a stride designated by the bsFreqResStride field. So,

parameter values are given per the data band.

[566] Each of the groups 101b and 101c includes data coding type information 104a,

entropy coding type information 104b, codeword 104c and side data 104d.

[567] In detail, a case of applying the data structure of the present invention to audio

spatial information is explained as follows, for example.

[568] First of all, the data coding type information 104a within each of the groups 101b

and 101c includes bsPCMCoding field, bsPilotCoding field, bsDiffType field and bd-

DifftimeDirection field.

[569] The bsPCMCoding field is information to identify whether data coding of the cor

responding group is PCM scheme or DIFF scheme.

[570] Only if the bsPCMCoding field designates the PCM scheme, a presence or non-

presence of the PBC scheme is designated by the bsPilotCoding field.

[571] The bsDifftype field is information to designate a coding direction in case that DIFF

scheme is applied. And, the bsDiffType field designates either DF: DIFF-FREQ or DT:

DIFF-TIME.

[572] And, the bsDiffTimeDirection field is information to designate whether a coding

direction on a time axis is FORWARD or BACKWARD in case that the bsDiffType

field is DT.

[573] The entropy coding type information 104b within each of the groups 101b and 101c

includes bsCodingScheme field and bsPairing field.

[574] The bsCodingScheme field is the information to designate whether entropy coding

is ID or 2D.

[575] And, the bsPairing field is the information whether a direction for extracting two



indexes is a frequency direction (FP: Frequency Pairing) or a time direction (TP: Time

Pairing) in case that the bsCodingScheme field designates 2D.

[576] The codeword 104c within each of the groups 101b and 101c includes bsCodeW

field. And, the bsCodeW field designates a codeword on a table applied for entropy

coding. So, most of the aforesaid data become targets of entropy coding. In this case,

they are transferred by the bsCodeW field. For instance, a pilot reference value and

LAV Index value of PBC coding, which become targets of entropy coding, are

transferred by the bsCodeW field.

[577] The side data 104d within each of the groups 101b and 101c includes bsLsb field

and bsSign field. In particular, the side data 104d includes other data, which are

entropy-coded not to be transferred by the bsCodeW field, as well as the bsLsb field

and the bsSign field.

[578] The bsLsb field is a field applied to the aforesaid partial parameter and is the side

information transferred only if a data type is CPC and in case of non-coarse

quantization.

[579] And, the bsSign field is the information to designate a sign of an index extracted in

case of applying ID entropy coding.

[580] Moreover, data transferred by PCM scheme are included in the side data 104d.

[581] Features of the signal processing data structure according to the present invention

are explained as follows.

[582] First of all, a signal processing data structure according to the present invention

includes a payload part having at least one of data coding information including pilot

coding information at least per a frame and entropy coding information and a header

part having main configuration information for the payload part.

[583] The main configuration information includes a first time information part having

time information for entire frames and a first frequency information part having

frequency information for the entire frames.

[584] And, the main configuration information further includes a first internal grouping

information part having information for internal-grouping a random group including a

plurality of data per frame.

[585] The frame includes a first data part having at least one of the data coding in

formation and the entropy coding information and a frame information part having

sub-configuration information for the first data part.

[586] The sub-configuration information includes a second time information part having

time information for entire groups. And, the sub-configuration information further

includes an external grouping information part having information for external

grouping for a random group including a plurality of data per the group. Moreover, the

sub-configuration information further includes a second internal grouping information



part having information for internal-grouping the random group including a plurality of

the data.

[587] Finally, the group includes the data coding information having information for a

data coding scheme, the entropy coding information having information for an entropy

coding scheme, a reference value corresponding to a plurality of data, and a second

data part having a difference value generated using the reference value and the data.

[588]

[589] [APPLICATION TO AUDIO CODING (MPEG SUROUND)I

[590] An example of unifying the aforesaid concepts and features of the present invention

is explained as follows.

[591] FIG. 24 is a block diagram of an apparatus for audio compression and recovery

according to one embodiment of the present invention.

[592] Referring to FIG. 24, an apparatus for audio compression and recovery according to

one embodiment of the present invention includes an audio compression part 105-400

and an audio recovery part 500-800.

[593] The audio compression part 105-400 includes a downmixing part 105, a core

coding part 200, a spatial information coding part 300 and a multiplexing part 400.

[594] And, the downmixing part 105 includes a channel downmixing part 110 and a

spatial information generating part 120.

[595] In the downmixing part 105, inputs of the channel downmixing part 110 are an

audio signal of N multi-channels Xl, X2, , XN) and the audio signal.

[596] The channel downmixing part 110 outputs a signal downmixed into channels of

which number is smaller than that of channels of the inputs.

[597] An output of the downmixing part 105 is downmixed into one or two channels, a

specific number of channels according to a separate downmixing command, or a

specific number of channels preset according to system implementation.

[598] The core coding part 200 performs core coding on the output of the channel

downmixing part 110, i.e., the downmixed audio signal. In this case, the core coding is

carried out in a manner of compressing an input using various transform schemes such

as a discrete transform scheme and the like.

[599] The spatial information generating part 120 extracts spatial information from the

multi-channel audio signal. The spatial information generating part 120 then transfers

the extracted spatial information to the spatial information coding part 300.

[600] The spatial information coding part 300 performs data coding and entropy coding

on the inputted spatial information. The spatial information coding part 300 performs

at least one of PCM, PBC and DIFF. In some cases, the spatial information coding part

300 further performs entropy coding. A decoding scheme by a spatial information

decoding part 700 can be decided according to which data coding scheme is used by



the spatial information coding part 300. And, the spatial information coding part 300

will be explained in detail with reference to FIG. 25 later.

[601] An output of the core coding part 200 and an output of the spatial information

coding part 300 are inputted to the multiplexing part 400.

[602] The multiplexing part 400 multiplexes the two inputs into a bitstream and then

transfers the bitstream to the audio recovery part 500 to 800.

[603] The audio recovery part 500 to 800 includes a demultiplexing part 500, a core

decoding part 600, a spatial information decoding part 700 and a multi-channel

generating part 800.

[604] The demultiplexing part 500 demultiplexes the received bitstream into an audio part

and a spatial information part. In this case, the audio part is a compressed audio signal

and the spatial information part is a compressed spatial information.

[605] The core decoding part 600 receives the compressed audio signal from the demul

tiplexing part 500. The core decoding part 600 generates a downmixed audio signal by

decoding the compressed audio signal.

[606] The spatial information decoding part 700 receives the compressed spatial in

formation from the demultiplexing part 500. The spatial information decoding part 700

generates the spatial information by decoding the compressed spatial information.

[607] In doing so, identification information indicating various grouping information and

coding information included in the data structure shown in FIG. 23 is extracted from

the received bitstream. A specific decoding scheme is selected from at least one or

more decoding schemes according to the identification information. And, the spatial

information is generated by decoding the spatial information according to the selected

decoding scheme. In this case, the decoding scheme by the spatial information

decoding part 700 can be decided according to what data coding scheme is used by the

spatial information coding part 300. And, the spatial information decoding part 700 is

will be explained in detail with reference to FIG. 26 later.

[608] The multi-channel generating part 800 receives an output of the core coding part

600 and an output of the spatial information decoding part 160. The multi-channel

generating part 800 generates an audio signal of N multi-channels Yl, Y2, , YN from

the two received outputs.

[609] Meanwhile, the audio compression part 105-400 provides an identifier indicating

what data coding scheme is used by the spatial information coding part 300 to the

audio recovery part 500-800. To prepare for the above-explained case, the audio

recovery part 500-800 includes a means for parsing the identification information.

[610] So, the spatial information decoding part 700 decides a decoding scheme with

reference to the identification information provided by the audio compression part

105-400. Preferably, the means for parsing the identification information indicating



the coding scheme is provided to the spatial information decoding part 700.

[611] FIG. 25 is a detailed block diagram of a spatial information encoding part according

to one embodiment of the present invention, in which spatial information is named a

spatial parameter.

[612] Referring to FIG. 25, a coding part according to one embodiment of the present

invention includes a PCM coding part 310, a DIFF (differential coding) part 320 and a

Huffman coding part 330. The Huffman coding part 330 corresponds to one

embodiment of performing the aforesaid entropy coding.

[613] The PCM coding part 310 includes a grouped PCM coding part 3 11 and a PCB part

312. The grouped PCM coding part 311 PCM-codes spatial parameters. In some cases,

the grouped PCM coding part 311 is able to PCM-codes spatial parameters by a group

part. And, the PBC part 312 performs the aforesaid PBC on spatial parameters.

[614] The DIFF part 320 performs the aforesaid DIFF on spatial parameters.

[615] In particular, in the present invention, one of the grouped PCM coding part 311, the

PBC part 312 and the DIFF part 320 selectively operates for coding of spatial

parameters. And, its control means is not separately shown in the drawing.

[616] The PBC executed by the PBC part 312 has been explained in detail in the

foregoing description, of which explanation will be omitted in the following de

scription.

[617] For another example of PBC, PBC is once performed on spatial parameters. And,

the PBC can be further performed N-times (N>1) on a result of the first PBC. In

particular, the PBC is at least once carried out on a pilot value or difference values as a

result of performing the first PBC. In some cases, it is preferable that the PBC is

carried out on the difference values only except the pilot value since the second PBC.

[618] The DIFF part 320 includes a DIFF_FREQ coding part 321 performing

DIFF_FREQ on a spatial parameter and DIFF_TIME coding parts 322 and 323

performing DIFF_TIME on spatial parameters.

[619] In the DIFF part 320, one selected from the group consisting of the DIFF_FREQ

coding part 321 and the DIFF_TIME coding parts 322 and 323 carries out the

processing for an inputted spatial parameter.

[620] In this case, the DIFF_TIME coding parts are classified into a

DIFF_TIME_FORWARD part 322 performing DIFF_TIME_FORWARD on a spatial

parameter and a DIFF_TIME_BACKWARD part 323 performing

DIFF_TIME_BACKWARD on a spatial parameter.

[621] In the DIFF_TIME coding parts 322 and 323, a selected one of the

DIFF_TIME_FORWARD part 322 and the DIFF_TIME_BACKWARD 323 carries

out a data coding process on an inputted spatial parameter. Besides, the DIFF coding

performed by each of the internal elements 321, 322 and 323 of the DIFF part 320 has



been explained in detail in the foregoing description, of which explanation will be

omitted in the following description.

[622] The Huffman coding part 330 performs Huffman coding on at least one of an output

of the PBC part 312 and an output of the DIF part 320.

[623] The Huffman coding part 330 includes a 1-dimension Huffman coding part

(hereinafter abbreviated HUFF_1D part) 331 processing data to be coded and

transmitted one by one and a 2-dimension Huffman coding part (hereinafter ab

breviated HUFF_2D parts 332 and 333 processing data to be coded and transmitted by

a unit of two combined data.

[624] A selected one of the HUFF_1D part 33 1 and the HUFF_2D parts 332 and 333 in

the Huffman coding part 330 performs a Huffman coding processing on an input.

[625] In this case, the HUFF_2D parts 332 and 333 are classified into a frequency pair

2-Dimension Huffman coding part (hereinafter abbreviated HUFF_2D_FREQ_PAIR

part) 332 performing Huffman coding on a data pair bound together based on a frequen

cy and a time pair 2-Dimension Huffman coding part (hereinafter abbreviated

HUFF_2D_TIME_PAIR part) 333 performing Huffman coding on a data pair bound

together based on a time.

[626] In the HUFF_2D parts 332 and 333, a selected one of the HUFF_2D_FREQ_PAIR

part 332 and the HUFF_2D_TIME_PAIR part 333 performs a Huffman coding

processing on an input.

[627] Huffman coding performed by each of the internal elements 331, 332 and 333 of the

Huffman coding part 330 will explained in detail in the following description.

[628] Thereafter, an output of the Huffman coding part 330 is multiplexed with an output

of the grouped PCM coding part 311 to be transferred.

[629] In a spatial information coding part according to the present invention, various

kinds of identification information generated from data coding and entropy coding are

inserted into a transport bitstream. And, the transport bitstream is transferred to a

spatial information decoding part shown in FIG. 26.

[630] FIG. 26 is a detailed block diagram of a spatial information decoding part according

to one embodiment of the present invention.

[631] Referring to FIG. 26, a spatial information decoding part receives a transport

bitstream including spatial information and then generates the spatial information by

decoding the received transport bitstream.

[632] A spatial information decoding part 700 includes an identifier extracting (flags

parsing part) 710, a PCM decoding part 720, a Huffman decoding part 730 and a dif

ferential decoding part 740.

[633] The identifier parsing part 7 10 of the spatial information decoding part extracts

various identifiers from a transport bitstream and then parses the extracted identifiers.



This means that various kinds of the information mentioned in the foregoing de

scription of FIG. 23 are extracted.

[634] The spatial information decoding part is able to know what kind of coding scheme

is used for a spatial parameter using an output of the identifier parsing part 710 and

then decides a decoding scheme corresponding to the recognized coding scheme.

Besides, the execution of the identifier parsing part 710 can be performed by the

aforesaid demultiplexing part 500 as well.

[635] The PCM decoding part 720 includes a grouped PCM decoding part 721 and a pilot

based decoding part 722.

[636] The grouped PCM decoding part 721 generates spatial parameters by performing

PCM decoding on a transport bitstream. In some cases, the grouped PCM decoding

part 721 generates spatial parameters of a group part by decoding a transport bitstream.

[637] The pilot based decoding part 722 generates spatial parameter values by performing

pilot based decoding on an output of the Huffman decoding part 730. This corresponds

to a case that a pilot value is included in an output of the Huffman decoding part 730.

For separate example, the pilot based decoding part 722 is able to include a pilot

extracting part (not shown in the drawing) to directly extract a pilot value from a

transport bitstream. So, spatial parameter values are generated using the pilot value

extracted by the pilot extracting part and difference values that are the outputs of the

Huffman decoding part 730.

[638] The Huffman decoding part 730 performs Huffman decoding on a transport

bitstream. The Huffman decoding part 730 includes a 1-Dimension Huffman decoding

part (hereinafter abbreviated HUFF_1D decoding part) 731 outputting a data value one

by one by performing 1-Dimension Huffman decoding on a transport bitstream and

2-Dimension Huffman decoding parts (hereinafter abbreviated HUFF_2D decoding

parts) 732 and 733 outputting a pair of data values each by performing 2-Dimension

Huffman decoding on a transport bitstream.

[639] The identifier parsing part 710 extracts an identifier (e.g., bsCodingScheme)

indicating whether a Huffman decoding scheme indicates HUFF_1D or HUFF_2D

from a transport bitstream and then recognizes the used Huffman coding scheme by

parsing the extracted identifier. So, either HUFF_1D or HUFF_2D decoding cor

responding to each case is decided as a Huffman decoding scheme.

[640] The HUFF_1D decoding part 731 performs HUFF_1D decoding and each of the

HUFF_2D decoding parts 732 and 733 performs HUF_2D decoding.

[641] In case that the Huffman coding scheme is HUFF_2D in a transport bit stream, the

identifier parsing part 710 further extracts an identifier (e.g., bsParsing) indicating

whether the HUFF_2D scheme is HUFF_2D_FREQ_PAIR or

HUFF_2D_TIME_PAIR and then parses the extracted identifier. So, the identifier



parsing part 710 is able to recognize whether two data configuring one pair are bound

together based on frequency or time. And, one of frequency pair 2-Dimension

Huffman decoding (hereinafter abbreviated HUFF_2D_FREQ_PAIR decoding) and

time pair 2-Dimension Huffman decoding (hereinafter abbreviated

HUFF_2D_TIME_PAIR decoding) corresponding to the respective cases is decided as

the Huffman decoding scheme.

[642] In the HUFF_2D decoding parts 732 and 733, the HUFF_2D_FREQ_PAIR part

732 performs HUFF_2D_FREQ_PAIR decoding and the HUFF_2D_TIME_PAIR part

733 performs HUFF_2D_FREQ_TIME decoding.

[643] An output of the Huffman decoding part 730 is transferred to the pilot based

decoding part 722 or the differential decoding part 740 based on an output of the

identifier parsing part 710.

[644] The differential decoding part 740 generates spatial parameter values by performing

differential decoding on an output of the Huffman decoding part 730.

[645] The identifier parsing part 710 extracts an identifier (e.g., bsDiffType) indicating

whether a DIFF scheme is DIF_FREQ or DIF_TIME from a transport bit stream from

a transport bitstream and then recognizes the used DIFF scheme by parsing the

extracted identifier. So, one of the DIFF_FREQ decoding and DIFF_TIME decoding

corresponding to the respective cases is decided as a differential decoding scheme.

[646] The DIFF_FREQ decoding part 741 performs DIFF_FREQ decoding and each of

the DIFF_TIME decoding parts 742 and 743 performs DIF_TIME decoding.

[647] In case that the DIFF scheme is DIFF_TIME, the identifier parsing part 710 further

extracts an identifier (e.g., bsDiffTimeDirection) indicating whether the DIFF_TIME is

DIFF_TIME_FORWARD or DIFF_TIME_BACKWARD from a transport bitstream

and then parses the extracted identifier.

[648] So, it is able to recognize whether an output of the Huffman decoding part 730 is a

difference value between current data and former data or a difference value between

the current data and next data. One of DIFF_TIME_FORWARD decoding and

DIFF_TIME_BACKWARD decoding corresponding to the respective cases is decided

as a DIFF_TIME scheme.

[649] In the DIFF_TIME decoding parts 742 and 743, the DIFF_TIME_FORWARD part

742 performs DIFF_TIME_FORWARD decoding and the DIFF_TIME_BACKWARD

part 743 performs DIFF_TIME_BACKWARD decoding.

[650] A procedure for deciding a Huffman decoding scheme and a data decoding scheme

based on an output of the identifier parsing part 710 in the spatial information decoding

part is explained as follows.

[65 1] For instance, the identifier parsing part 710 reads a first identifier (e.g.,

bsPCMCoding) indicating which one of PCM and DIFF is used in coding a spatial



parameter.

[652] If the first identifier corresponds to a value indicating PCM, the identifier parsing

part 710 further reads a second identifier (e.g., bsPilotCoding) indicating which one of

PCM and PBC is used for coding of a spatial parameter.

[653] If the second identifier corresponds to a value indicating PBC, the spatial in

formation decoding part performs decoding corresponding to the PBC.

[654] If the second identifier corresponds to a value indicating PCM, the spatial in

formation decoding part performs decoding corresponding to the PCM.

[655] On the other hand, if the first identifier corresponds to a value indicating DIFF, the

spatial information decoding part performs a decoding processing that corresponds to

the DIFF.

[656]

[657] Hereinafter, a method of transmitting, receiving and decoding the signal coded by

the above-described audio coding will be described.

[658] FIG. 27 is a block diagram of an apparatus for transmitting an audio signal

according to an embodiment of the present invention. The transmitting apparatus

according to the embodiment of the present invention will be described with reference

to FIG. 27. An audio/video signal which is a broadcasting signal is converted into a

signal having an MPEG-2 transport stream (TS) format and multiplexed in a

multiplexer 1000. The audio signal may be a signal coded according to the coding

method described with reference to FIGs. 24 and 25.

[659] The multiplexer 1000 multiplexes the signal having MPEG-2 TS format including

the audio signal for energy dispersal. An outer coder 2100 and an outer interleaver

2200 may code and interleave the multiplexed data so as to enhance transmission

efficiency of the multiplexed signal. An outer coding method may include a Reed-

Solomon coding method and an interleaving method may include a convolution in

terleaving method.

[660] An inner coder 3100 and an inner interleaver 3200 code and interleave a

transmission signal so as to prevent error from being generated in the transmission

signal. The inner coder may code the transmission signal on the basis of a punctured

convolution code and an inner interleaving method may include a native or in-depth in

terleaving method on the basis of the use of a memory according to a transmission

mode such as a 2k mode, a 4k mode or an 8k mode.

[661] A mapper 3500 maps the transmission signal with a symbol according to

16-quadrature amplitude modulation (16QAM), 64QAM or quadrature phase shift

keying (QPSK) in consideration of a transmission parameter signal (TPS) and a pilot

signal according to a transmission mode. A frame forming part 4000 modulates the

mapped signal using an orthogonal frequency division multiplex (OFDM) method and



forms frames in which a guard interval is inserted into a data interval including the

modulated signal. Each frame includes 68 OFDM symbols. Each symbol includes

6817 carriers in the 8k mode and includes 1705 carriers in the 2k mode. The guard

interval is a cyclic continuation of a copy of data in the data interval and the length

thereof varies depending on the transmission mode. The OFDM frame includes a

scattered pilot, a continual pilot and a TPS carrier. The structure of the frame formed

by the frame forming part shown in FIG. 27 will be described in detail later with

reference to FIG. 28.

[662] A digital/analog converting part 4100 converts the digital broadcasting signal

having the data interval and the guard interval into an analog signal and a transmission

part 4200 transmits the converted analog signal via a RF signal. Accordingly, the audio

signal coded using the above-described coding method may be transmitted in a DVB-T

format.

[663] FIG. 28 shows a signal arrangement in the frame which the frame forming part

shown in FIG. 27 forms. In FIG. 28, Tu denotes the number of effective useful carriers,

Dt denotes a scattered pilot distance in a time direction, and Df denotes a scattered

pilot distance in a frequency direction. The scattered pilot distance Df in the frequency

direction decides a delay range of ghost which can be estimated in a channel. FIG. 28

shows the position of the pilot interpolated when receiving the signal formed in the

frame forming part.

[664] In order to perform temporal interpolation at the position of the pilot when

receiving the signal, the symbols are arranged such that the same pilot pattern appears

every four input symbols. That is, a symbol which is first input (t=l) has the same

scattered pilot as the symbol which is input at t=5 and the temporal interpolation for

the symbols which are input at t=2, 3 and 4 may be performed at the positions of the

scattered pilots when receiving the signal.

[665] A symbol which is input at t=6 has the same scattered pilot pattern as the symbol

which is input at t=2 and the temporal interpolation for the symbols which are input at

t=3, 4 and 5 may be performed at the positions of the scattered pilots of the symbol

which is input at t=2 and the symbol which is input at t=6.

[666] Accordingly, if a symbol is input at t=7 and the temporal interpolation is performed

when receiving the signal, since the symbol which is input at t=4 has the scattered pilot

every four carriers, a gap between the scattered pilots of the symbol which is input at

t=4 in the frequency direction is reduced to 1/4 of an original gap between the scattered

pilots and the symbol which is input at t=4 has a pattern in which the scattered pilots

are located every four carriers. Accordingly, more pilots may be located at the symbol

when receiving the signal. Accordingly, when the signal is transmitted using the

continual pilot and the scattered pilot, it is possible to adaptably compensate the



channel according to the state of a reception channel when receiving the signal.

[667] FIG. 29 shows a transmission apparatus for transmitting the coded audio signal

according to another embodiment of the present invention. The transmission apparatus

according to another embodiment of the present invention will now be described with

reference to FIG. 29.

[668] As another example of transmitting the audio signal, a digital video broadcasting-

handheld (DVB-H) scheme may be used. The DVB-H scheme expands a broadcasting

area to a mobile terminal area and can transmit transmission information with an IP

datagram. The IP datagram indicates a processed signal for transmitting a signal with

an IP based packet and includes a data container for transmitting a header including an

IP address and information. In the IP datagram of the packet unit, the data container

may include a video signal and an audio signal. That is, the DVB-H scheme uses an

Internet protocol datacasting scheme for dividing the audio signal and the video signal

in the packet unit and compressing and transmitting the divided signals. The structure

of the IP data for IP datacasting will be described in detail later with reference to FIG.

30.

[669] A signal converting part 800 compresses the audio signal and/or the video signal in

the packet unit and converts the audio signal and/or the video signal into IP data. At

this time, the IP data is embedded in the MPEG-2 TS by a multi-protocol en

capsulation (MPE). The MPE may be MPE-forward error correction (FEC) section

data having a FEC code. When the transmission signal is arranged by an MPE-FEC

scheme, it is possible to increase a carrier-to-noise (CN) ratio of the transmission

signal. Accordingly, the MPE-FEC data including the FEC or the MPE data not

including the FEC may include the transmission data in an IP data format.

[670] The IP datagram encapsulated by the MPE in the signal converting part 8000 may

be multiplexed by a time slicing method in order to reduce power consumption. The

multiplexed signal is converted into a transport stream and multiplexed with the

MPEG-2 TS including the video signal or the audio signal. The modulating and coding

part 5000 may include the components indicated by the reference numerals 2 1 to 42

shown in FIG. 27. The audio signal multiplexed with the MPEG-2 TS may be

subjected to the process of modulating and coding the DVB-T broadcasting signal

described with reference to FIG. 27 and transmitted through the broadcasting signal.

[67 1] FIG. 30 is a diagram of an embodiment of a packet structure for processing a signal

according to the present invention. In particular, although a RTP packet structure will

be described as an example of the packet structure, the present invention is applicable

to the other packets for processing data in addition to the RTP packet.

[672] Real-time audio data may be used using a transport protocol such as real-time

transport protocol (RTP) or a RTP control protocol (RTCP). The RTP/RTCP is an



example of the protocol capable of reliably transferring multimedia or broadcasting

contents over the Internet network in real time. The RTP is executed under the UDP

and performs multiple-transmission, but does not include a transport control function, a

connection setting function and a band reservation function. The RTP can transmit

end-to-end real-time data such as an interactive video or audio through a unicast or

multicast channel.

[673] Referring to FIG. 30(a), the RTP packet includes a payload, and a RTP header, a

UDP header and an IP header, which is an IP header indication area.

[674] The RTP header includes a field "Ver" which is a version indication area, a field

"pad" which is an area indicating whether padding is performed, a field "x" which is an

extension header area, a field "cc" which is a coefficient indication area of contributing

source identifier (CSRC), a field "M" which is a marker area, a field "PT" which is a

payload type indication area, a field "Sequence number" which is a packet sequence

number indication area, a field "time stamp" which is an efficient time indication area

of a packet, a field "SSRC" which is a synchronization source identifier indication ar

ea, and a field "CSRC" which is contributing source identifier indication area.

[675] FIG. 30(b) shows an example of the UDP header. The UDP is a communication

protocol in which a transmitting side one-sidedly transmits data without signaling that

a signal is transmitted or received when information is exchanged over the Internet.

That is, the UDP is a protocol in which the transmitting side one-sidedly transmits data

while the transmitting side does not contact a receiving side and is called a con

nectionless protocol.

[676] The UDP header includes a field "Source port address" indicating the address of an

application program for generating a specific message, a field "Destination port

address" indicating the address of an application program for receiving a specific

message, a field "Total length" indicating the total length of a user datagram, and a

field "Checksum" used for error detection.

[677] FIG. 30(c) shows an example of the IP header. In the present invention, a packet in

an IP packet is called a datagram.

[678] The IP header includes a field "VER" indicating a version number of the IP header,

a field "HLEN" indicating the length of the IP header , a field "Service type" indicating

the input to an IP protocol device, for processing a message according to a defined

rule, a field "Total length" indicating the length of a packet including a protocol

header, a field "identification" used for fragmentation in order to identify fragments in

recombining fragments, a field "Flags" indicating whether fragmentation of the

datagram is possible or not, a field "Fragmentation offset" which is a pointer indicating

data offset in an original datagram upon fragmentation, a field "Time to live"

indicating how long the packet is maintained on the network, a field "Protocol"



indicating whether a transport protocol for transmitting the packet is the TCP, the UDP

or an ICMP, a field "Header checksum" used for checking integrity of the header such

that the rest of the packet does not remain, a field "Source address" indicating the

Internet address of an original source of the datagram, a field "Destination address"

indicating the Internet address of a final destination of the datagram, and a field

"Option" for additional functionality of the IP datagram.

[679] As shown in FIG. 24, the core-coded audio data and the audio data coded with the

spatial information, that is, the audio data coded using the pilot reference value and the

pilot difference value, may be transmitted with the same RTP packet. Alternatively, the

core-coded audio data may be transmitted with a first RTP packet and the audio data

coded using the pilot reference value and the pilot difference value may be transmitted

with a second RTP packet. In this case, the same time stamp information is inserted

into the headers of the RTP packets such that the audio data of the first RTP packet and

the audio data of the second RTP packet are simultaneously decoded. If the first RTP

packet includes a plurality of frames of the core-coded audio data, the second RTP

packet may include the same number of frames of the audio data. The core-coded

audio data or the audio data coded using the pilot reference value and the pilot

difference value, each of which is included in each RTP packet, may be interleaved in

the RTP payload unit so as to easily perform the error correction.

[680] When the IP packet in which the audio data coded using the pilot reference value

and the pilot difference value is included is transmitted, an identifier indicating that the

audio data coded using the pilot reference value and the pilot difference value is

included may be added to the broadcasting signal stream. This identifier may be

included in the RTP header or may be set to be parsed by AudioSpecificConfigO so as

to identify an audio object which is an MPEG-4 audio stream. AudioSpeicificConfigO

will be described in detail with reference to FIG. 32.

[681] FIG. 3 1 shows an example of transmitting a service in which a time slicing method

is applied to the DVB-H system and a service which is transmitted through a common

channel of the DVB-T system and the DVB-H system. A program may be transmitted

through the channel of each of the DVB-H system and the DVB-T system. When the

program is transmitted through the channel of the DVB-H system, the services may be

time-division multiplexed by the time slicing method and transmitted. The audio signal

is included in the IP datagram of the DVB-H system, converted into the MPE or the

MPE-FEC, and transmitted with the MPEG-2 TS in which the MPE or the MPEG-FEC

is embedded.

[682] FIG. 32 shows an example of transmitting/receiving an identifier indicating a

method of coding audio data when the audio data coded using the pilot reference value

and the pilot difference value is transmitted through the channel of the DVB-T system



or the DVB-H system. AudioSpecificConfigO may parse the information which can

identify a method of compressing the audio object (audioObject) which is the coded

audio data included in the MPEG-4 stream. That is, the identification information of

the audio coding according to the present invention may be included in the MPEG-4

broadcasting transmission stream and transmitted. The type of the audio object

(audioObject) has an identifier according to a method of coding the audio object. The

identifier of the audio object type is shown in FIG. 33.

[683] Referring to FIG. 33, when the audio object is included in the stream which is

transmitted together with the core-coded audio data and the audio data coded using the

pilot reference value and the pilot difference value, the identifier is set to the audio

object type such that information on the method of compressing the audio object may

be transmitted/received, as shown in FIG. 33. In FIG. 33, the audio object having the

identifier 30 is decoded using the coding method (MPS) using the pilot reference value

and the pilot difference value. Accordingly, when the compressed audio data is

received, the audio object having the audio object type of 30 is parsed using the Au

dioSpecificConfigO (case 30 in switch statement), the audio object may be decoded in

consideration of the coding method using the spatial information such as the coding

method using the pilot reference value and the pilot difference value.

[684] As described above, the core-coded audio object, the audio object coded using the

pilot reference value and the pilot difference value and the identifier for identifying the

method of coding the audio object may be transmitted in the DVB-H format.

[685] Accordingly, an apparatus for receiving and processing a signal may include a tuner

for tuning a broadcasting signal including the audio data coded using the pilot

reference value and the pilot difference value and a demodulating part for de

modulating the broadcasting signal in consideration of a scattered pilot which varies

over time and a continual pilot which is fixed over time in the frame of the tuned

broadcasting signal. The signal output from the demodulating part may be input to the

demultiplxer shown in FIG. 24 and the audio signal may be reproduced by the multi

channel. According to the example shown in FIG. 24, when the core-coded audio data

and the audio data coded using the pilot reference value and the pilot difference value

are received, the data may be decoded using the apparatus shown in FIG. 24. As descri

bed above, although the audio data coded using the pilot reference value and the pilot

difference value is lost, only the core-coded data may be decoded.

[686] FIG. 34 shows the profile and the level of the audio signal which can be reproduced

by the audio data coded using the pilot reference value and the pilot difference value.

As shown in FIG. 34, the method and apparatus for processing the signal according to

the present invention can transmit/receive the audio signal coded using the pilot

reference value and the pilot difference value with all the levels of the profile when the



audio data are transmitted by the RTP packet. However, although the apparatus

supports only any level according to the function of a reception apparatus, the

bitstream having 515, 525 tree configurations can be decoded. For example, although

515 audio bitstreams of Level 2 are transmitted together with a bitstream coded by

High Efficiency Advanced Audio Coding Version 2 (HE AAC v2), the embodiment of

the signal processing apparatus shown in FIGs. 24 to 26 can decode the bitstream core-

coded by the HE AAC v2 to generate a mono-downmixed channel and generate a

2-channel output using a binaural decoding mode of the MPS.

[687] FIGs. 35 and 36 show another example of transmitting/receiving an identifier which

notifies a method of coding the audio data when the audio data coded using the pilot

reference value and the pilot difference value is transmitted through the channel of the

DVB-T system or the DVB-H system. FIG. 35 shows syntax for obtaining payload in

formation of the object core-coded based on AAC from configuration information of

the audio object, that is, AudiospecificConfigO, and parsing an extension payload

(extension_payload) of the payload. When the extensionjype is EXT_SAC_DATA

and the value of the EXT_SAC_DATA is 1100 from the extension payload (FIG. 36),

it is indicated that the audio data coded by the MPS is transmitted to the extension

payload. Accordingly, it is possible to identify the audio data coded using the pilot

reference value and the pilot difference value from the coding identification in

formation of the audio data included in the payload.

Industrial Applicability
[688] It will be apparent to those skilled in the art that preferred embodiments of the

present invention are exemplary only and various improvements, variations, a l

ternations or additions of the embodiment can be made in the present invention without

departing from the spirit or scope of the inventions. For example, grouping, data

coding and entropy coding according to the present invention are applicable to a

variety of applications and products. In addition, it is possible to provide a medium for

storing data having at least one feature of the present invention.



Claims
[1] A method for processing a signal, the method comprising:

receiving a broadcasting signal including audio data coded using a pilot reference

value and a pilot difference value;

demodulating the broadcasting signal in consideration of a scattered pilot which

varies over time and a continual pilot which is fixed over time in a frame of the

received broadcasting signal and decoding the demodulated signal to obtain a

broadcasting transmission stream;

demultiplexing the broadcasting transmission stream to obtain coded audio data

in an Internet protocol (IP) packet and audio data coding identification in

formation;

decoding data according to a data coding scheme indicated by the audio data

coding identification information,

wherein the data coding scheme includes at least a pilot coding scheme, the pilot

coding scheme decodes the data using the pilot reference value corresponding to

a plurality of data and the pilot difference value, and the pilot difference value is

generated using the data and the pilot reference value.

[2] The method of claim 1, wherein the data coding scheme further comprises a dif

ferential coding scheme, the differential coding scheme corresponds to one of a

frequency differential coding scheme and a time differential coding scheme, and

the time differential coding scheme corresponds to one of a forward time dif

ferential coding scheme and a backward time differential coding scheme.

[3] The method of claim 1, further comprising:

obtaining entropy coding identification information; and

decoding the data using an entropy coding scheme indicated by the entropy

coding identification information.

[4] The method of claim 3, wherein, in the data decoding step, the decoded data is

decoded by the data coding scheme.

[5] The method of claim 3, wherein the entropy decoding scheme is one of a one-

dimensional coding scheme and a multi-dimensional coding scheme and the

multi-dimensional coding scheme is one of a frequency pair coding scheme and a

time pair coding scheme.

[6] The method of claim 1, further comprsing:

decoding audio data using the data as parameters.

[7] The method of claim 1, further comprising selecting data having highest coding

efficiency as a final pilot reference value after the pilot reference value has been

set to each of the plurality of data.



[8] The method of claim 1, wherein the IP packet includes a real-time transport

protocol (RTP) packet including core-coded audio data and the pilot reference

value and the pilot difference value according to the core-coded audio data.

[9] The method of claim 1, wherein the IP packet includes a first RTP packet

including core-coded audio data and a second RTP packet including the pilot

reference value and the pilot difference value according to the core-coded audio

data, and the first RTP packet and the second RTP packet have the same time

stamp information.

[10] The method of claim 1, wherein the identifier is obtained from configuration in

formation of an audio object included in the broadcasting transmission stream.

[11] An apparatus for processing a signal, the apparatus comprising:

a tuner tuning a broadcasting signal including audio data coded using a pilot

reference value and a pilot difference value;

a demodulating part demodulating the broadcasting signal in consideration of a

scattered pilot which varies over time and a continual pilot which is fixed over

time in a frame of the tuned broadcasting signal;

a demultiplexing part parsing data coding identification information from the de

modulated signal; and

a decoding part decoding audio data in a RTP packet included in the de

modulated signal according to the data coding identification information parsed

by the demultiplexing part,

wherein the data coding scheme includes at least a pilot coding scheme, the pilot

coding scheme decodes the data using the pilot reference value corresponding to

a plurality of data and the pilot difference value, and the pilot difference value is

generated using the data and the pilot reference value.

[12] A method for processing a signal, the method comprising:

encoding data according to a data coding scheme for coding the data using a pilot

reference value corresponding to a plurality of data and a pilot difference value;

converting the encoded data into an IP packet according to an IP format and

generating data coding identification information indicating the data coding

scheme;

multiplexing the IP packet and the data coding identification information to a

broadcasting transmission stream;

error-correction coding the multiplexed broadcasting transmission stream and in

terleaving the coded signal;

mapping a scattered pilot which varies over time and a continual pilot which is

fixed over time in a frame of the interleaved signal;

modulating the mapped pilots in the frame using an orthogonal frequency



division multiplexing (OFDM) method and inserting a guard interval into a

frame, to which the modulated signal belongs, in addition to a signal obtained by

converting a portion of the modulated signal; and

converting the signal, into which the guard signal is inserted, to a RF signal and

transmitting the RF signal.

[13] An apparatus for processing a signal, the apparatus comprising:

an encoder encoding data according to a data coding scheme for coding the data

using a pilot reference value corresponding to a plurality of data and a pilot

difference value;

a multiplexing part converting the encoded data and data coding identification in

formation;

a coding part error-correction coding and interleaving the multiplexed data;

a mapping part mapping a scattered pilot which varies over time and a continual

pilot which is fixed over time in a frame of the signal interleaved by the coding

part;

a frame forming part modulating the pilots mapped by the mapping part using an

OFDM method and inserting a guard interval into a frame, to which the

modulated signal belongs, in addition to a signal obtained by converting a

portion of the modulated signal; and

a transmission part converting the signal, into which the guard signal is inserted,

to a RF signal and transmitting the RF signal.

[14] An apparatus for processing a signal, the apparatus comprising:

an encoder encoding data using a pilot reference value corresponding to a

plurality of data and a pilot difference value;

a signal converting part converting the encoded data into an IP packet according

to an IP format and encapsulating the converted IP packet according to a multi

protocol encapsulation;

a multiplexing part multiplexing the signal converting part and data coding iden

tification information;

a coding part error-correction coding and interleaving the multiplexed data;

a mapping part mapping a scattered pilot which varies over time and a continual

pilot which is fixed over time in a frame of the signal interleaved by the coding

part;

a frame forming part modulating the pilots mapped by the mapping part using an

OFDM method and inserting a guard interval into a frame, to which the

modulated signal belongs, in addition to a signal obtained by converting a

portion of the modulated signal; and

a transmission part converiting the signal, into which the guard signal is inserted,



to a RF signal and transmitting the RF signal.
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