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Description
A METHOD AND AN APPARATUS FOR DECODING AN

AUDIO SIGNAL
Technical Field

The present invention relates to a method and an apparatus for decoding an audio
signal, and more particularly, to a method and an apparatus for decoding an audio

signal received via various digital medium.

Background Art

While downmixing several audio objects to a mono or a stereo signal, several in-
formations(or parameters) from the individual object signals can be extracted. These
informations can be used in a decoder of an audio signal. An output audio signal of
multi-object control unit(MCU) can be generated using the informations corresponding
to individual object signals.

MCUMutipoint Control Unit) is a device that it can be used teleconference to
articulate provided signals from remote place through conference call. Recently, ex-
periments which use convergence techniques increase according to coming into the
spotlight of the techniques.

A conventional MCU combiner generally makes combined signal to be received
multi-channel audio signals. But, when multi-channel audio signals having only multi-
channel parameter are used in MCU, it only can control one of channels gain and

panning, not control object gain and panning.
Disclosure of Invention

Technical Problem

A decoder receives a downmix signal and a side information, and can generate an
output signal using the side information. The output signal may be rendered based on
other input information such as a user control or a playback configuration. In order to
control the individual object signals, the decoder may receive multi-object signals and
process to decode them.

However, an apparatus and method for decoding whole multi-object signals needs a
wide bandwidth. Accordingly, a new apparatus and method for decoding multi-object
signals be needed to relieve the resource requirement like the wide bandwidth. More,
for backward compatibility in the view of the channel-oriented decoding, an side in-
formation corresponding to object which can be converted flexibly to a multi-channel

parameter is need.

Technical Solution

Accordingly, the present invention has been made keeping in mind the above
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problems, and is directed to a method and an apparatus for decoding an audio signal
that substantially improves disadvantages of the related art and obviates one or more
problems of related art.

An object of the present invention is to provide a method for decoding an audio
signal by using object information including an object level information and an object
gain information to modify the downmix of an audio signal as changing the contribute
of object to each downmix channel.

The other object of the present invention is to provide an apparatus for decoding an
audio signal by using object information including an object level information and an
object gain information to modify the downmix of an audio signal as changing the
contribute of each object to each downmix channel.

Another object of the present invention is to provide a method and an apparatus for
decoding an audio signal, comprising a downmix and a combined object parameter to
be made in a MCU combiner, to control object gain and output in a remote conference
and so on.

Additional advantages, objects, and features of the invention will be set forth in part
in the description which follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

Advantageous Effects

Various embodiments of the present invention provide a method and an apparatus for
decoding multi-object audio signals fast and efficiently by reducing process time,
computer resource, thereby relieving the resource requirement like the wide
bandwidth. The object parameters according to the embodiments of the present
invention can provide backward compatibility in the view of the channel-oriented
decoding process.

Brief Description of the Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention, illustrate the preferred embodiments of the invention, and together
with the description, serve to explain the principles of the present invention. In the
drawings;

FIG. 1 is an exemplary block diagram of an apparatus for decoding an audio signal
according to one embodiment of the present invention.

FIG. 2 is a flow chart illustrating an audio signal decoding method in accordance

with an embodiment of the present invention.
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FIG. 3 is an exemplary block diagram of an apparatus for decoding an audio signal
according to other embodiment of the present invention.

FIG. 4 is an exemplary block diagram of a parameter generating unit according to
one embodiment of the present invention.

FIG. 5 is an exemplary block diagram of a object gain information generating unit
according to one embodiment of the present invention.

FIG. 6 is an exemplary block diagram of a parameter generating unit according to
other embodiment of the present invention.

FIG. 7 is an exemplary block diagram of an apparatus for processing an audio signal
according to other embodiment of the present invention.

FIG. 8 is an exemplary block diagram of a MCU combining unit according to one
embodiment of the present invention.

FIG. 9 is an exemplary block diagram of a combined object parameter encoding unit

according to one embodiment of the present invention.

Best Mode for Carrying Out the Invention

To achieve there objects and other advantages in accordance with the purpose of the
invention, as embodied and broadly described herein, the present invention of
decoding method for an audio signal comprises receiving a downmix of an audio
signal, an object information, and a mix information, the object information including
an object level information, an object correlation information, and an object gain in-
formation, the object level information being generated by normalizing object level
corresponding to object using one of the object level as a reference information, the
object correlation information provided from combination of two selected objects, the
object gain information comprising at least one of an object gain value information and
an object gain ratio information; generating a downmix processing information using
the object information and the mix information; and processing the downmix of an
audio signal using the downmix processing information.

It is to be understood that both the foregoing general description and the following
detailed description of the present invention are exemplary and explanatory and are

intended to provide further explanation of the invention as claimed.

Mode for the Invention

Reference will now be made in detail to the preferred embodiment of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer to
the same or like parts.

Prior to describing the present invention, it should be noted that most terms disclosed

in the present invention correspond to general terms well known in the art, but some
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terms have been selected by the application as necessary and will hereinafter be
disclosed in the following description of the present invention. Therefore, it is
preferable that the terms defined by the applicant be understood on the basis of their m
eanings in the present invention.

FIG. 1 is an exemplary block diagram of an apparatus 1000 for decoding an audio
signal according to one embodiment of the present invention. Fig. 3 is an exemplary
block diagram of an apparatus 2000 for decoding an audio signal according to other
embodiment of the present invention.

The two embodiments of the apparatus 1000 and 2000 have a difference in that the
apparatus 1000 has a multi-channel decoder 1300 while the apparatus 2000 doesn't
have the multi-channel decoder 1300. Other elements, such as a parameter generating
unit 1100 and 2000 and a downmix processing unit 1200 and 2200 are the same as that
of FIGs. 1 and 3

Referring FIG. 1, an apparatus 1000 for decoding an audio signal (hereinafter simply
referred as 'a decoder 1000') include a parameter generating unit 1100, a downmix
processing unit 1200, and a multi-channel decoder 1300. The parameter generating
unit 1100 is configured to receive an object information and a mix information from an
user control or a bitstream, and to generate a downmix processing information.

The object information includes an object level information, an object correlation in-
formation, and an object gain information. The object level information can be
generated by normalizing an object level corresponding to each object using one of the
object levels as a reference information. The object correlation information can be
provided from combination of two selected objects. The object gain information
includes an object gain value information or an object gain ratio information. The
downmix processing information includes a parameter for controlling object gain and
object panning, which is inputted to the downmix processing unit 1200.

The downmix processing unit 1200 is configured to receive a downmix of an audio
signal with the downmix processing information from the parameter generating unit
1100. The downmix processing unit 1200 can process the downmix using the downmix
processing information, thereby generating the processed downmix signal. For
example, the downmix processing unit 1200 can apply the downmix processing in-
formation to the downmix of the audio signal in order to change one or all of object
gain and object position of the downmix of the audio signal to generate the processed
downmix.

The processed downmix may be input to the multi-channel decoder 1300 to be
upmixed and output.by an output device such as a speaker. A multi-channel parameter
output from the parameter generating unit may be also input to the multi-channel

decoder 1300 In some embodiments of the present invention, the multi-channel
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decoder 1300 can be used as same as a decoder of MPEG Surround system.

Alternatively, the processed downmix signal may be directly transmitted to and
output by the output device as the device 2000 shown in FIG. 2. In order to directly
output the processed signal via speakers, the downmix processing unit 2200 may
perform synthesis filter bank and output PCM data. It is also able to select whether to
directly output as PCM signal or input to the multi-channel decoder by user selection.

FIG. 2 shows a flowchart of the present invention, and refer also to the FIG. 1. The
method is a flow path of a decoding method for an audio signal. In step S110, a
downmix of an audio signal, an object information, and a mix information is received.
Step 120 generates a downmix processing information using the object information
and the mix information. In step S130, a processed downmix is generated to process
the downmix of the audio signal using the downmix processing information.

The configuration of the parameter generating unit 1100 shall be explained in detail
with reference to FIG. 4 to FIG.6.

1.0bject information

1.1 Reference information and object level information
FIG. 4 is an exemplary block diagram of an apparatus for processing an audio signal

according to one embodiment of present invention, in particular, an exemplary block
diagram of the parameter generating unit. Referring to FIG. 4, the parameter
generating unit 1100 can be configured to receive an object information, and to
generate a downmix processing information using the object parameter.

The parameter generating unit 1100 can include an object level information decoding
unit 1110a, an object gain information generating unit 1120a, and an object correlation
information generating unit 1130a.

The downmix of an audio signal includes many of object signals, and the object
signals have object level each in an object signal.

The object level information is generated by normalizing the object level using
reference information, the reference information may be one of the object level, more
particular, the reference information may be the largest object level among the all
object levels.

For example, it is assumed that the downmix of an audio signal includes object s_1i,
and the object level of each object s_iis Ps_i

If the object level energies is transmitted as it is to encode the object parameter, the
object parameter includes object information as follow:

Ps_i can be obtained as various methods. For example, Ps_i may be "s_i(n)*2" or
"E[s_i1(n)*2]". Ps_i may be transmitted as the information corresponding to each object
level information. Here, "s_i(n)" refers to a i object signal, and the s_i(n) can be either

a time domain signal, or subband signal within a given band.
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However, if the object level information corresponding to each object signal is
transmitted as the value itself the object level of an object signal may be difficult to be
quantized due to an excessive increase in a variation of a dynamic range.

Thus, the object level information may be normalized using the reference in-
formation, the largest object level energy of all object energies. If the reference in-
formation may be r_1, the object level information may be transmitted as in Math
Figure below:

[Math Figure 1]

E[s_i(m)"2)/E[r_1(n)*2], r_1(n)=referenve information

All of the object level information is comprised a range of equal or less than 1.

Therefore, a dynamic range can be compressed enough to encode an audio signal.

Additionally, the object level information may include reference information, default
information, original object level energy to use other signal process. The object level
information corresponds to each object, and the number of the object level information
is same as the number of the objects in the downmix.

1.2 Object gain information

The object parameter comprises an object gain information including at least one of
an object gain value information and an object gain ratio information. FIG. 5 is an
exemplary block diagram of an apparatus for processing an audio signal according to
one embodiment of present invention, in particular, an exemplary block diagram of the
object gain information decoding unit of the parameter generating unit 1100.

The object gain information generating unit 1120a includes an object gain value in-
formation generating unit 1121 and an object gain ratio information generating unit
1122. The object gain information relates to a downmix method one object signal to
generate a downmix signal having more than one channel.

1.2.1 Object gain value information

The object gain value information comprises a gain value of an object. In some em-
bodiments of the present invention, the object gain is applied to each object before
generating the processed downmix.

For example, when the downmix of an audio signal includes a plurality of objects,
each object gain value information corresponding to each object is multiplied to the
object level of each object to generate each gained object, and all of the gained objects
are summed to generate the processed downmix.

[Math Figure 2]

X=sumf{a i*s_i}

where X is processed downmix to be transtmitted to mono channel, s_i is an object
level, and a_i is an object gain value information of an object contributing to each

channel.
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1.2.2 Object gain ratio information
The object gain information comprises further the object gain ratio information as

well as the object gain value information. The object gain ratio information includes a
ratio value between the gains of each object contributing to each channel of the
processed downmix.

The object gain ratio information can be used to process the down mix by the
Downmix Processing Unit 1200, thereby obtaining the processed downmix to be
transmitted through 2(i.e. stereo) and more channels. In the case of the stereo channel,
a processed downmix to be transmitted trough each of the stereo channel is shown by
Math Figure 3. The object gain ratio information can be obtained from Math Figure 4.

[Math Figure 3]

X_l=sumf{a i*s_i}

X 2=sum{b_i*s_ i}

where x_1 and x_2 are processed downmix to be transtmitted through each channel,
respectively, s_iis an object level, and a_i and b_i are an object gain value information
of an object contributing to each channel.

[Math Figure 4]

mi=ai/bi

where m_1i is an object gain ratio information of each object.

The object gain information, i.e.the object gain value information (a_i and b_i) and
the object gain ration information (m_i) can be transmitted to parameter generating
unit 1100 in various combination of the object gain information contained in a
bitstream. The combinations include, for example, (a_i , b_i), (m_i, a_i) and (m_i, b_i).
The parameter generating unit 1100 can decode the combinations to reconstruct the
original object information. It can be understood that decoding of the combinations
performed by the parameter generating unit 1100 can be adapted to the other decoder,
for example multi-channel decoder 1300.

Alternatively, when the object gain information is transmitted to the parameter
generating unit 1100 in a combination of object gain value information (a_i , b_i), the
object gain value informations can be scaled. If there is a convention that b_i be scaled
to 1, though object level information and only a_i as an the object gain information is
transmitted, the parameter generating unit 1100 can reconstruct the original object in-
formation according to the convention. By scaling the object gain value, the number of
the parameters to be transmitted to the parameter gererating unit 1100, can be reduced.

Alternatively, the object gain ration information (m_i) can be obtained fromwith a
various value as Math Figure 5.

[Math Figure 5]

mi=ai/bi,
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[76] m_i=(a_i+a)/(b_i+p),

[77] m_i=(ai1*s_ 1)/(b_i*s_1)

[78] ( o, is a very small number to prevent a numerator and a denominator to zero.)

[79] In case that the object gain ratio information comprises s_i, same m_i value may not
be included same value of s_i. For example, in case of 1) a_i=0.5,b_i=0.5,2)a_i=2,
b_1i=2, all of case has same m_i (=1), but the cases have different values of a_i, b_i.

[80] To obtain the processed downmix to be transtmitted through each channel, new
method can be used as Math Figure 6:

[81] [Math Figure 6]

[82] x_l =sum{a_i'(n) *s_i'(n)},

[83] x_2 =sum{b_i'(n) *s_i'(n)}

[84] (wherein a_i' and b_i' are values satisfied the following conditions,

[85] (a_i'+b_i'=C)or(a_i™2+b_i""2=C)or(a_i'=Corb_i'=C), whereins_i'=g_i*
s_1)

[86] Finally, the object gain ratio information can be transmitted m_i'(=a_i'/b_i"). The
number of the parameters to be transmitted to the parameter gererating unit 1100 can
be reduced. To prevent the distortion of an audio signal in the decoder 1000 or 2000,
m_i can be transmitted.

[87] 1.3 Object correlation information

[88] Referring to FIG. 4, the parameter decoding unit 1100 receives an object correlation
information. The object correlation information is estimated between two objects and
represents the correlation/coherence between two objects.

[89] In case that the two objects have same origin of channel and are transmitted through
different channels, the object correlation information can be existed.

[90] First, if the object signal includes stereo objects, the stereo objects may generate a
mono object downmixing stereo objects, and generate a descendant object parameter
indicating relations between channels of the stereo objects(hereinafter, this method is
‘'mono method"). In this case, the object level information is generated using the object
level energy of the mono object.

[91] Second, stereo objects recognizes two individual mono objects signal. In this case,
the object level information is generated using the two individual mono objects
level(hereinafter, this method is 'stereo method’). The amount of information to be
transmitted using the second method has more than that of using the first method.

[92] To process a stereo object, for example, a first channel signal of stereo objects may
be s_i, a second channel signal of stereo objects is s_j as each mono object signal.

[93] The object level of above channel signal may be Ps_i, Ps_j.

[94] In case of a stereo object, each object information representing L and R channels of

given object is similar to each other. So, the object correlation information can be used
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to represent similarity between the objects information.

[95] Therefore, to encode Ps_i and Ps_j, each mono object using stereo method is
considered coupling constituted same object.

[96] The object correlation information includes one of channel power as representative,
for example, left channel of stereo object, and normalized power value using the repre-
sentative as follows.

[97] [Math Figure 7]

[98] Ps j'=Ps_j/Ps ior

[99] Ps_j'=10log10(Ps_j) - 10log10(Ps_1) = 10log10(Ps_j/Ps_i)

[100] To reduce the transmitted bits of the object information, it is effective to use the
object correlation information.

[101] And the object correlation information can be generated using the representative as
follows.

[102] [Math Figure 8]

[103] Ps_ i, Ps j'=Ps i, Ps_j/sqrt(Ps_i * Ps_j)

[104] The object correlation information represents relation between objects, whether or
not the objects are both channels of the same stereo or multi-channel object, that is,

each object is a different channel of same origin.

[105] Additionally, regarding to relation between two objects, a differential information
can be used.

[106] The different information includes sum or substraction signal of the stereo object as
follows.

[107] [Math Figure 9]

[108] M=(L+R)12,S=(L-R)/2,

[109] Ps M=(Ps_L +Ps_R)/2,Ps_S=(Ps_L-Ps_R)2

[110] The object correlation information including above the M and Ps_M can improve
transmission efficiency and be easy to perform the error balance.

[111] The number of the object correlation information varies adaptively according to
constituted a same object in order to reduce the bit rate of a object parameter. A flag
information 'correlation_flag' indicating whether an object is part of a stereo or multi-
channel object, and can be received from the object information. The correlation_flag
can be included the object information, and received the information generating unit
1100.

[112] Meaning of the flag information ‘correlation_flag’is shown in the following Table 1.

[113] Table 1
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[Table 1]
[Table |
Correlation_flag Meaning
1 correlation
0 no correlation
[114] In case that ‘correlation_flag’is equal to 0, the object correlation information is not

[115]

[116]

[117]

[118]
[119]
[120]

[121]

transmitted to the object correlation information decoding unit 1130a. When the
‘correlation_flag’is not received to the decoder 1000 or 2000, default value can be used
to process the downmix of the audio signal. Otherwise(‘correlation_flag’is equal to 1),
the object correlation information is transmitted to the object correlation information
decoding unit 1130a similarity between the selected two objects.

Besides, the object information further includes a reference information separately.
When the reference information exists, the reference information can be a identifier for
a MCU combiner.

A method of encoding for an audio signal according to the present invention
comprises the step of receiving a multi-object audio signal and the step of generating a
downmix of an audio signal and an object information including an object level in-
formation, an object gain information, and an object correlation, the object level in-
formation and the object correlation information from the multi-object audio signal,
characteristics of the object level information, the object gain information, and the
object correlation is same as that of the decoding method. So, the method of encoding
for an audio signal cording to the present invention may not be limited as above
identified.

Additionally, an apparatus of encoding for an audio signal according to the present
invention comprises a downmixing unit generating a downmix of an audio signal from
a multi-object audio signal, and an object information unit extracting an object in-
formation including an object level information, an object gain information, and an
object correlation information from the multi-object audio signal. The apparatus of

encoding for an audio signal may not be limited as above identified.

2. MCU Combiner

An audio signal comprising multi-object signals can be used MCU combiner to
control object gain and output in a remote conference and so on. In case that uses the
audio signal comprising multi-object signals, it is effective to control object gain and
panning corresponding to characteristic of each object signal.

For example, the multi-channel audio signal includes vocal sound, back ground



11

WO 2008/060111 PCT/KR2007/005740

[122]

[123]

[124]

[125]

[126]
[127]

[128]

music(BGM), narration sound. As occasion demands, we can t delect or control a
special kind of object signals when we only use or listen back ground music without
vocal sound and narration sound or only make a communication with someone in a
teleconference.

Additionally, the method of decoding for the present invention using object in-
formation may be used an enhanced karaoke system.

FIG. 6 is an exemplary block diagram of an apparatus for processing an audio signal
according to an embodiment of present invention. Referring to FIG. 6, an apparatus for
processing an audio signal according to embodiment may comprise an encoder 1 3100,
an encoder 2 4100, a combining unit 5000 including a MCU combining unit 5100 and
downmixer 5200. The encoder 1 3100 and the encoder 2 4100 can be configured to
receive each an audio signal_1 or an audio signal_2, and to generate a downmix_1 and
an object information_1 in the encoder 1 3100, and to generate a downmxi_2 and an
object information_2 in the encoder 2 4100.

The combining unit 5000 can be configured to receive the downmix_1 and the object
information_1 from the encoder 1 3100, the downmix_2 and the object information_2
from the encoder 2 4100, and a control information from user control, and to generate
a downmix and a combined object information.

The downmix, output signal of the combining unit 5000, can be generated a con-
ventional downmixing unit. Therefore, details of elements of the downmixer 5200
shall be omitted.

2.1 combined object paramteter

FIG. 7 is an exemplary block diagram of an apparatus for processing an audio signal
according to an embodiment of present invention, in particular, an exemplary block
diagram of an MCU combining unit 8100. Referring to FIG. 7, the MCU combining
unit 5100 can be configured to generated a combined object information using the
object information_1, the object information_2, and the control information. The
combined object information includes all information corresponding to the downmix_1
from the encoder 1 3100 and the downmix_2 from the encoder 2 4100.

The MCU combining unit 5100 includes an object information decoding unit 5110
and a combined object information encoding unit 5120. The object information
decoding unit 5110 can be configured to receive the object information_1 from the
encoder 1 3100 and the object information_2 from the encoder 2 4100, and to generate
a reference value_1, an object level information_1, and an object gain informaiton_1
from the object information_1, and a reference value_2, an object level information_2,
and an object gain information_2. The reference values, the object level informations,
and the object gain informations is same as that of FIG. 1 ~ FIG. 6. Therefore, details

of generating method of those informations shall be omitted.
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[129]

[130]
[131]

[132]

[133]

[134]
[135]

[136]

[137]

[138]
[139]

And the MCU combining unit 5100 can be configured to receive at least two object
informations from each multiple encoders without limitation of input signals, and to
generate the combined object information comprising several information cor-
responding to the downmix.

2.2 control information

FIG. 8 is an exemplary block diagram of an apparatus for processing an audio signal
according to an embodiment of present invention, in particular, an exemplary block
diagram of a combined object information encoding unit 5120. Referring to FIG. 8, the
combined object information encoding unit 5120 can be configured to receive those in-
formations and a control information from user control, and to generate a combined
object information to be inputted in a decoder(not shown).

The control information may process the object information_1 and the object in-
formation_2, and apply to combination of above the object information_1 and the
object information_2 in the combined object information encoding unit 5120. The
combined object information may be generated to be processed the control in-
formation, the control information indicating to combine some objects constituted the
combined object information and to control object gain in the combination of the
object informations.

The control information includes an object control information, a gain control in-
formation, and a destination information. Each of the object control information, the
gain control information, and the destination information may explain the followings.

2.2.1 object control information

The object control information may determine target objects to generate the
combined object information. The object control information can determine a required
subset of audio objects of object information_1 or object information_2.

The object control information may be processed to the object level information in
the object level information encoding unit 5112. The combined object information may
include information corresponding to some objects determining by the object control
information, and can be use according to several purposes.

For example, the object information_1 comprises music including vocal, piano,
guitar object signals, and the object information_2 comprises violin, vocal object
signals. To generate an audio signal comprising piano, guitar, violin object signals, we
can obtain the combined object information using the object control information from
user control without vocal object signals.

2.2.2 gain control information

The object gain information encoding unit 5113 can be configured to receive a gain
information_1 from the object information_1, a gain information_2 from the object in-

formation_2, a gain control information, and a destination information, and to generate
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[140]

[141]
[142]

[143]

[144]

[145]

[146]
[147]

[148]
[149]

[150]

an object gain information of the object information.

The gain control information may be used to control object gain for MCU combiner.
Unlike the object control information, the gain control information may be processed
object information in the object gain information encoding unit 5113, the object in-
formation is selected using the object control information in the object level in-
formation encoding unit 5112. The gain control information may be value within in the
range of 0~1.

2.2.3 destination information

Among the range of the gain control information, If the gain control information cor-
responding to object information_i is 0, the object information does not included in the
combined object information. When the gain control information is O or 1, the gain
control information defines a destination information. The destination information may
include the special gain control information having 0 or 1 value and the indicators
which destinations are to be outputted the downmix.

The destination information can be used for special function, for example, a whisper
function, a secret meeting, and for controlling the destination of an object signal.

Referring to the FIG. 8, the destination information may be inputted into the object
gain information encoding unit 5123, and process the gain information_1 and the gain
information_2 to control object gain of the combined object information. If a MCU
combiner has 3-ports, the destination information may include each gain value(0, 1)
corresponding to each output port.

The gain control information and the destination information may be inputted at once
or separately into the object gain information encoding unit 5113.

2.3 Process of generating a combined object information

FIG. 8 is an exemplary block diagram of the combined object information encoding
unit 5120. Referring to FIG. 8, the combined object information encoding unit 5120
can be configured to receive a reference value_1, a reference value_2, an object level
information_1, an object level information_2, an object gain information_1, an object
gain information_2, an object control information, a gain control information, and a
destination information, and to generate a combined object information using the
object control information, the gain control information, and the destination in-
formation.

2.3.1 determination of reference information

Again referring to FIG. 8, the combined object information encoding unit 5120
includes a reference value generating unit 5121, an object level information encoding
unit 5122, and an object gain information encoding unit 5123.

To generate the combined object information, first, a reference information of the

combined object information may be estimated. Each object information_i may include
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[151]

[152]

[153]
[154]

[155]

[156]
[157]
[158]

[159]
[160]

[161]
[162]
[163]

reference information to normalize each object level, and to generate an object level in-
formation. But, in case of combining at least two object informations to generate a
combined object information, the combined object information may determine to
normalize the object level constituted to the object level information of the combined
object information.

The reference information of the combined object information may be determine by
several methods. For example, the reference information of the combined object in-
formation may be the reference information_1 or the largest reference information of
the object information_i.

Instead of a change of the reference information, the combined object information
may use the object level information of the object information_i as that of the
combined object information.

2.3.2 object level information of the combined object information

The reference information generating unit 5121 may estimate the reference in-
formation of the combined object information as the above method. Before the change
of the reference information of the combined object information, the object level in-
formation_i is normalized by the reference information_i.

We assume that the object level information of the object information_1 is the [Math
Figure 10], and the object level information of the combined object information is the
[Math Figure 11].

[Math Figure 10]

OL_1n = EO_1n/(reference information of the object information_1)

(OL_Inisa n" object level information of the object information_1, EO_Inis a n"
object level energy of the object information_1)

[Math Figure 11]

OL_k = OL_In * (reference information of the object information_1)/ (reference in-
formation of the object information)

(OL_k is a k" object level information of the combined object information)

2.3.2 object gain information

The object gain information encoding unit 5123 can be configured to receive an
object gain_1, an object gain_2, a gain control information, and a destination in-
formation, and to generate an object gain information using the gain control in-
formation and the destination information. In case that the destination information
from user control indicates on/off of the object information, that is, the destination in-
formation is O or 1, the object gain information of the object information_iis O or 1. In
case that the gain control information may be inputted from user control, the object
gain information_1 and the object gain information_2 can be changed using the gain

control information.
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[165]

[166]

[167]

[168]

[169]

2.3.3 object correlation information
The object correlation information indicates similarity/dissimilarity between the

channels of a stereo object or a multi-channel object, so the object correlation in-
formation may be affected by combining object information in the MCU combining
unit 5100.

The object correlation information of the combined object information may be
included the object correlation information of the object information_i as it is.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention covers the modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.
Industrial Applicability
Accordingly, the present invention is applicable to encode and decode an audio

signal.
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[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

Claims

A method of decoding method for an audio signal, comprising:

receiving a downmix of an audio signal, an object information, and a mix in-
formation, the object information including an object level information, an object
correlation information, and an object gain information, the object level in-
formation being generated by normalizing object level corresponding to object
using one of the object level as a reference information, the object correlation in-
formation provided from combination of two selected objects, the object gain in-
formation comprising at least one of an object gain value information and an
object gain ratio information;

generating a downmix processing information using the object information and
the mix information; and

processing the downmix of the audio signal using the downmix processing in-
formation.

The method of claim 1, wherein the reference information comprises the largest
object level among the all object level.

The method of claim 1, wherein the number of the object level information is
same as the number of the objects in the downmix of the audio signal.

The method of claim 1, wherein the object correlation information comprises a
relation information representing a different object of same origin.

The method of claim 1, wherein the object correlation information exists based
on a correlation_flag.

The method of claim 1, wherein the object correlation information

comprises a default value based on a correlation_flag.

The method of claim 1, wherein the object gain value information comprises gain
value to be applied to object for generation of the downmix of the audio signal.
The method of claim 1, wherein the object gain ratio information comprises gain
ratio for relatively contributing to at least two channels of the downmix of the
audio signal.

The method of claim 1, wherein the object information further comprises a
reference information.

The method of claim 1, wherein the object information further comprises a
correlation flag.

The method of claim 1, further comprising:

obtaining the processed downmix of the audio signal as an output signal.

The method of claim 1, further comprising:

upmixing the processed downmix using a multi-channel parameter;
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[13]

[14]

[15]

[16]

[17]

The method of claim 1, wherein the downmix of the audio signal is received as a
broadcast signal.

The method of claim 1, wherein the downmix of the audio signal is received on a
digital medium.

A computer-readable medium having instructions stored thereon, which, when
executed by a decoder, causes the processor to perform operations, comprising:
receiving a downmix of an audio signal, an object information, and a mix in-
formation, the object information including an object level information, an object
correlation information, and an object gain information, the object level in-
formation being generated by normalizing object level corresponding to object
using one of the object level as a reference information, the object correlation in-
formation provided from combination of two selected objects, the object gain in-
formation including at least one of an object gain ratio information and an object
gain value information;

generating a downmix processing information using the object information and
the mix information;

processing the downmix of the audio signal using the downmix processing in-
formation.

An apparatus for decoding an audio signal, comprising:

a information generating unit receiving an object information and a mix in-
formation, the object information including an object level information, an object
correlation information, and an object gain information, the object level in-
formation being generated by normalizing object level corresponding to object
using one of the object level as a reference information, the object correlation in-
formation provided from combination of two selected objects, the object gain in-
formation comprising at least one of an object gain value information and an
object gain ratio information, and generating a downmix processing information
using the object information and the mix information; and

a downmix processing unit receiving the downmix of the audio signal and the
downmix processing information, and processing the downmix of the audio
signal using the downmix processing information;

A method of encoding for an audio signal, comprising:

receiving a multi-object audio signal; and

generating a downmix of an audio signal and an object information including an
object level information, an object gain information, and an object correlation,
the object level information and the object correlation information from the
multi-object audio signal, the object level information being generated by

normalizing object level corresponding to object using one of the object level as
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[18]

[19]

[20]

[21]

a reference information, the object correlation information provided from
combination of two selected objects, the object gain information comprising at
least one of an object gain value information and an object gain ratio information
The method of claim 17, wherein the reference information comprises the largest
object level among the all object level.

The method of claim 17, wherein the number of the object level information is
same as the number of the objects in the downmix of the audio signal.

The method of claim 17, wherein the object correlation information comprises a
relation imformation representing a different object of same origin.

An apparatus for encoding an audio signal, comprising:

a downmixing unit generating a downmix of an audio signal from a multi-object
audio signal; and

an object information unit extracting an object information including an object
level information, an object gain information, and an object correlation in-
formation from the multi-object audio signal, the object level information and the
object correlation information from the multi-object audio signal, the object level
information being generated by normalizing object level corresponding to object
using one of the object level as a reference information, the object correlation in-
formation provided from combination of two selected objects, the object gain in-
formation comprising at least one of an object gain value information and an

object gain ratio information.
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