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APPARATUS AND METHOD FOR 
PROCESSING AUDIO, METHOD FOR 

SETTING INITIALIZATION MODE, AND 
COMPUTER-READABLE RECORDING 

MEDIUM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority benefit from Korean 
Patent Application No. 10-2013-0109856, filed in the 
Korean Intellectual Property Office on Sep. 12, 2013, the 
disclosure of which is incorporated herein by reference. 

BACKGROUND 

1. Field 
Methods and apparatuses consistent with the exemplary 

embodiments relate to an apparatus and method for process 
ing audio, a method for setting an initialization mode, and a 
computer-readable recording medium, more particularly, to 
an apparatus and method for quickly outputting audio pro 
vided from an image display apparatus or an audio equip 
ment such as a home heater etc., and a method for setting an 
initialization mode and computer-readable recording 
medium thereof. 

2. Description of the Related Art 
In general, a home theater refers to a system for household 

use wherein image signals of movies may be input as 
Videocassette Recorder (VCR) or TV broadcast signals via 
a speaker of multi-channels So as to provide the user with the 
sensation as if he/she is in a theater. More and more 
households are buying home theaters since users can feel the 
sensation as if he/she is watching a movie in a theater. 
More specifically, Such a home theater system provides a 

function of receiving digital signals via an High Definition 
Multimedia Interface (HDMI) Audio Return Channel 
(ARC)) or optical/coaxial cable, and decoding the input 
digital signals through a decoder, and outputting the decoded 
digital signals to a speaker. In this process, the point where 
the HDMI Consumer Electronics Control (CEC) function is 
prepared for receiving audio data through a ARC is operable 
in an ARC mode at the point where the actual operation can 
be performed after a main CPU is booted. 

However, when a conventional home theater system is 
turned on, it takes a long time to receive digital audio signal 
via an ARC or optical/coaxial cable, decode and output the 
digital audio signal, which is a problem. This delays the time 
of the initialization process of the main CPU and decoder of 
the home theater system and of recognizing the CEC module 
and input mode, thereby delaying the time where audio is 
output to a speaker. 

SUMMARY 

Additional aspects and/or advantages will be set forth in 
part in the description which follows and, in part, will be 
apparent from the description, or may be learned by practice 
of the invention. 

Aspects of the present disclosure are to provide an appa 
ratus and method for processing audio, a method for setting 
an initialization mode, and a computer-readable recording 
medium, more particularly, to an apparatus and method for 
quickly outputting audio signal provided from an image 
display apparatus or an audio equipment such as a home 
theater etc., and a method for setting an initialization mode 
and computer-readable recording medium thereof. 
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2 
According to an exemplary embodiment of the present 

disclosure, an audio processing apparatus including: a con 
troller configured to determine an initialization mode for 
processing a video and audio signal provided from an audio 
provision apparatus or audio signal providing apparatus of 
among a plurality of initialization modes, and to perform an 
initialization process differently according to a result of 
determination; and an audio processor configured to process 
the audio signal and output the processed audio signal, when 
the initialization process is performed. 
The controller may determine the initialization mode as 

being one of normal modes where the video signal is 
processed prior to the audio signal and an abnormal mode 
where the audio signal is processed prior to the video signal, 
and perform an initialization process corresponding to the 
determined initialization mode. 
The abnormal mode may include an HDMI ARC mode 

for receiving an input of the audio signal from the audio 
provision apparatus through a HDMI Audio Return Channel 
(ARC) and an optical/coaxial input mode for receiving an 
input of the audio signal from the audio provision apparatus 
through an optical/coaxial cable. 
The controller may include a first controller configured to 

set the initialization mode according to a users request; and 
a second controller configured to perform an initialization 
process corresponding to the set initialization mode. 
The first controller may set the initialization mode to a 

normal mode for processing the video signal prior to the 
audio signal when there exists a video processing history of 
the audio processing apparatus. 
The first controller may set the initialization mode to an 

HDMI ARC mode or optical/coaxial input mode for pro 
cessing the audio signal prior to the video signal according 
to whether or not there is a response after inquiring about a 
signal mode of the audio signal to the audio provision 
apparatus, when there exists a user's request. 
The first controller and the second controller may be 

connected through a General Purpose Input/Output (GPIO) 
terminal, and the first controller may control the GPIO 
terminal to set the initialization mode to one of the HDMI 
ARC mode and optical/coaxial input mode. 
The first controller may apply power to the second 

controller and the audio processor together with controlling 
the GPIO terminal. 
The audio processor may include a decoder for decoding 

the audio signal; and a signal transceiver for receiving the 
audio signal from the audio provision apparatus wherein the 
signal transceiver may include a first connector configured 
to receive an audio signal of the audio provision apparatus 
through an HDMI ARC; and a second connector configured 
to receive an audio signal of the audio provision apparatus 
through an optical/coaxial cable. 

According to an exemplary embodiment of the present 
disclosure, there is provided an audio processing method of 
an audio processing apparatus, the method including: deter 
mining an initialization mode for processing a video and 
audio signal provided from the audio provision apparatus of 
among a plurality of initialization modes, and performing an 
initialization process differently according a result of deter 
mination; and processing the audio signal and outputting the 
processed audio signal when the initialization process is 
performed. 
The determining an initialization mode may involve 

determining as one of a normal mode where the video signal 
is processed prior to the audio signal and an abnormal mode 
where the audio signal is processed prior to the video signal. 
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The abnormal mode may include an HDMI ARC mode 
for receiving an input of the audio signal from the audio 
provision apparatus through a HDMI Audio Return Channel 
(ARC) and an optical/coaxial input mode for receiving an 
input of the audio signal from the audio provision apparatus 
through an optical/coaxial cable. 

The performing an initialization process differently may 
include setting, by a first controller, an initialization mode 
according to a user's request; and performing, by a second 
controller, an initialization process corresponding to the set 
initialization mode. 
The setting an initialization mode may involve setting the 

initialization mode to a normal mode for processing the 
Video signal prior to the audio signal, when there exists a 
video processing history with the first controller turned on. 
The setting an initialization mode may include inquiring 

about the signal mode of the audio signal to the audio 
provision apparatus at the user's request; and setting the 
initialization mode to an HDMI ARC mode or optical/ 
coaxial input mode for processing the audio signal prior to 
the video signal according to whether or not there is a 
response to the inquiry. 
The first controller and the second controller may be 

connected through a General Purpose Input/Output (GPIO) 
terminal, and the setting an initialization mode may involve 
controlling the GPIO terminal by the first controller to set 
the initialization mode to one of a normal mode, an HDMI 
ARC mode, and an optical/coaxial input mode. 
The performing an initialization process differently may 

involve checking a condition of control of the GPIO termi 
nal and determining the initialization mode. 
The performing an initialization process differently may 

include controlling so that power is applied to the second 
controller and audio processor together with controlling the 
GPIO terminal. 

According to an exemplary embodiment of the present 
disclosure, there is provided a method for setting an initial 
ization mode, the method including: starting an operation at 
a user's request; determining whether or not there exists at 
least one of a video processing history and user's request; 
inquiring about a signal mode of the audio signal to the 
audio provision apparatus, if there is a user's request for 
using the audio signal; and setting an initialization mode 
according to a response, if there is a response to the inquiry 
from the audio provision apparatus. 

There may be further provided setting the initialization 
mode to a normal mode for processing the video signal prior 
to the audio signal, if there exists a video processing history. 

The setting the initialization mode may include distin 
guishing between an Audio Return Channel (HDMI ARC) 
mode for processing the audio signal prior to the video 
signal or an optical/coaxial input mode according to whether 
or not there is a response to the inquiry; and setting the 
initialization mode according to the result of distinguishing. 
The initialization mode may involve controlling a General 

Purpose Input/Output (GPIO) terminal to set the initializa 
tion mode to one of a normal mode, an HDMI ARC mode, 
and optical/coaxial input mode. 

According to an exemplary embodiment of the present 
disclosure, there is provided a computer-readable recording 
medium for executing a method for setting an initialization 
mode of an audio processing apparatus, the recording 
medium executing: determining whether or not there exists 
at least one of a video processing history and user's request; 
and inquiring about a signal mode of the audio signal to the 
audio provision apparatus, if there is a user's request for 
using an audio signal; and setting an initialization mode 
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4 
according to a response, if there is a response to the inquiry 
from the audio provision apparatus. 

According to the aforementioned various exemplary 
embodiments of the present disclosure, there may be pro 
vided an audio processing apparatus and method for pro 
cessing an audio signal in various ways. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and/or other aspects of the present disclosure 
will be more apparent by describing certain present disclo 
Sure with reference to the accompanying drawings, in 
which: 

FIG. 1 is a view illustrating an audio processing system 
according to an exemplary embodiment of the present 
disclosure; 

FIG. 2 is a block diagram illustrating a structure of an 
audio processing apparatus of FIG. 1 according to a first 
exemplary embodiment of the present disclosure; 

FIG. 3 is a block diagram illustrating a structure of an 
audio processing apparatus of FIG. 1 according to a second 
exemplary embodiment of the present disclosure; 

FIG. 4 is a view illustrating an audio processing method 
according to a first exemplary embodiment of the present 
disclosure; 

FIG. 5 is a view illustrating an audio processing method 
according to a second exemplary embodiment of the present 
disclosure; 

FIG. 6 is a flowchart illustrating a process for setting an 
initialization mode of a Microcomputer (MICOM) illus 
trated in FIG. 3; and 

FIG. 7 is a view illustrating an initialization operation of 
a CPU illustrated in FIG. 3. 

DETAILED DESCRIPTION 

Reference will now be made in detail to the embodiments, 
examples of which are illustrated in the accompanying 
drawings, wherein like reference numerals refer to the like 
elements throughout. The embodiments are described below 
to explain the present invention by referring to the figures. 

Certain exemplary embodiments are described in higher 
detail below with reference to the accompanying drawings. 

In the following description, like drawing reference 
numerals are used for the like elements, even in different 
drawings. The matters defined in the description, Such as 
detailed construction and elements, are provided to assist in 
a comprehensive understanding of exemplary embodiments. 
However, exemplary embodiments can be practiced without 
those specifically defined matters. Also, well-known func 
tions or constructions are not described in detail since they 
would obscure the application with unnecessary detail. 

FIG. 1 is a view illustrating an audio processing system 
according to an exemplary embodiment of the present 
disclosure. 
As illustrated in FIG. 1, an audio processing system 90 

according to an exemplary embodiment of the present 
disclosure includes a part or entirety of an audio signal 
providing apparatus or audio provision apparatus 100, audio 
processing apparatus 110, and audio outputting apparatus 
120. 

Herein, to include a part or entirety of an audio provision 
apparatus 100, audio processing apparatus 110, and audio 
outputting apparatus 120 means some configurative ele 
ments such as the audio processing apparatus 110 being 
integrated into other configurative elements such as the 
audio provision apparatus 100, or some configurative ele 
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ments such as the audio outputting apparatus 120 being 
omittable. But for better understanding of the present inven 
tion, the descriptions are made based on the assumption that 
it includes an entirety of an audio provision apparatus 100, 
audio processing apparatus 110, and audio outputting appa 
ratus 120. 

Furthermore, the audio processing system 90 may be 
integrated into a video processing system as well, although 
not described as such herein for better understanding. 
Accordingly, the audio provision apparatus may be an image 
provision apparatus, and the audio processing apparatus may 
be an image processing apparatus, wherein the image pro 
cessing apparatus may be divided into an audio processor 
and video processor. 

Based on the above, an input image signal may be 
separated into audio signal and video signal, decoded and 
scaled, and then output after synchronizing the video signal 
and audio signal. Therefore, the image processing apparatus 
according to an exemplary embodiment of the present 
disclosure may include a demux, audio and video decoder, 
and scaler etc. 
The meaning of an audio provision apparatus 100 may 

refer to an apparatus Such as an image display apparatus 
where images are displayed on a screen Such as a TV. 
notebook, and mobile phone, but it may also refer to an 
audio equipment such as MP3 etc. which enables listening 
to audio only. It may also mean a recording apparatus Such 
as a DVD or VCR. When signal processing by an HDMI is 
possible. Such an audio provision apparatus 100 provides 
audio signals to the audio processing apparatus 110, that is 
audio signals reproduced by a user's request through an 
HDMI ARC, but in the case of an S/PDIF interface for 
transmitting data of an audio CD directly in digital format, 
the audio provision apparatus 100 may send the audio 
signals to the audio processing apparatus 110 using an 
optical/coaxial cable. 

Furthermore, when the audio provision apparatus 100 
receives an inquiry of a signal mode, that is the type of signal 
from the audio processing apparatus 110, it may perform a 
responding procedure, or not respond to the inquiry. For 
example, the audio processing apparatus 110 which had 
been turned off being turned on at a user's request may be 
construed as the user wanting to listen to the audio of the 
audio provision apparatus 100 through the audio processing 
apparatus 110, in which case the audio processing apparatus 
110 may make an inquiry to the audio provision apparatus 
100 about what kind of signal the received audio signal is. 
For example, when asked whether the audio signal trans 
mitted from the audio processing apparatus 110 to the audio 
provision apparatus 100 is an ARC signal or a signal using 
an optical/coaxial cable, the audio provision apparatus 100 
may make the audio processing apparatus 110 determine the 
signal mode by not providing an response. For example, in 
the case where the audio processing apparatus 110 inquired 
whether or not the audio signal is an ARC signal and the 
audio provision apparatus 100 did not provide a particular 
response, the audio processing apparatus 110 may determine 
that the audio signal is a signal using an optical/coaxial 
cable. 
The audio processing apparatus 110 may refer to for 

example, a home theater. When the audio processing appa 
ratus 110 which had been turned off is turned on at a user's 
request, the audio processing apparatus 110 may perform an 
initialization process differently according to the previous 
condition of the audio processing apparatus 110, or the type 
of signal of the audio signal provided from the audio 
provision apparatus 100 that is operating. For example, 
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6 
when it is determined that the input audio signal is an audio 
signal corresponding to the HDMI ARC mode, the audio 
processing apparatus 110 may perform an initialization 
process corresponding to an HDMI ARC mode, and when it 
is determined that the input audio signal is an optical/coaxial 
mode, the audio processing apparatus 110 may perform an 
initialization process corresponding to the optical/coaxial 
mode. Otherwise, the audio processing apparatus 110 may 
perform an initialization process in a normal mode. Herein, 
the initialization process involves adjusting the initializing 
order of the configurative elements inside according to the 
normal mode, HDMI ARC and optical/coaxial mode. By the 
adjustment of Such an initializing order, it is possible to 
process video first in the case of a normal mode, and process 
audio first in the case of an ARC mode. Of course, by the 
adjustment of the initializing order, the initialization time 
may be shortened the most in the normal mode, next in the 
HDMI ARC mode, and then in the optical/coaxial mode. 

For example, if the audio processing apparatus 110 
according to an exemplary embodiment of the present 
disclosure is dualised into a CPU for controlling the con 
figurative elements that form the audio processing apparatus 
110 and a microcomputer (MICOM) or a controller for 
managing the power of the configurative elements etc., the 
aforementioned functions may be performed separately. As 
will be explained in more detail herein below, if the MICOM 
determines an input audio signal and sets information per 
mode that is GPIO, the CPU may read information per set 
mode, perform an initialization process corresponding to 
each mode, process the input audio signal and output the 
processed audio signal. 
The audio outputting apparatus 120 may include a plu 

rality of speakers. Assuming that the audio provision appa 
ratus 100 is an image display apparatus, the audio outputting 
apparatus 120 may output each voice of the persons dis 
played on the screen of the image display apparatus or 
output sound effect according to the audio processing of the 
audio processing apparatus 110. For example, by outputting 
the voice of a person on the right side of the screen of the 
image display apparatus and the Voice of a person on the left 
side of the screen through speakers at appropriate locations, 
it is possible to maximize the sound effect. 

Consequently, an audio processing apparatus 110 accord 
ing to an exemplary embodiment of the present disclosure 
may not only satisfy the listening sensation of a user but also 
quickly react to the user's requests and satisfy the user's 
needs. This is expected to increase product demand. 

FIG. 2 is a block diagram illustrating a structure of an 
audio processing apparatus of FIG. 1 according to an exem 
plary embodiment of the present disclosure. 

With reference to FIGS. 1 and 2, the audio processing 
apparatus 110 according to a first exemplary embodiment of 
the present disclosure includes a part or entirety of a 
controller 200 and audio processor 210, and may also further 
include a part of entirety of a power Supply (not illustrated) 
and storage (not illustrated). 

Herein, to include a part or entirety of a controller 200 and 
audio processor 120 means that a controller 200 and audio 
processor 210 may be integrated into a module format, but 
for better understanding of the present invention, the 
descriptions are made based on the assumption that it 
includes an entirety of the controller 200 and audio proces 
sor 120. However, although the audio processor 210 may 
operate independently from the video processor, it may be 
construed as including the video processor. For example, the 
audio and video processor may be called an image processor. 
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The controller 200 determines an initialization mode for 
processing the audio signal provided from the audio provi 
sion apparatus 100 of FIG. 1 and performs an initialization 
process differently according to the result of determination. 
More specifically, the controller may be turned on by the 
user's request, wherein the controller 200 may determine 
whether the audio processing apparatus 110 had been turned 
off and then turned on again in a normal mode or the user 
provided a particular key input such as a sound key for 
requesting an abnormal mode (or non-abnormal) Such as an 
ARC mode and optical/coaxial mode. In the former case, the 
audio processing apparatus 110 may determine the initial 
ization mode as a normal mode and perform an initialization 
process corresponding to the normal mode. In the latter case, 
the controller 200 may inquire the audio provision apparatus 
100 about the type of the audio signal, distinguish between 
an ARC mode and optical/coaxial mode as an abnormal 
mode depending on the response to the inquiry, and perform 
an initialization process corresponding to each mode. For 
example, if there is no response to the inquiry whether it is 
an audio signal by ARC, the controller 200 may determine 
it as an optical/coaxial mode and perform an initialization 
process accordingly. After performing the initialization, the 
controller 200 may control the application of power to the 
audio processor 120. Meanwhile, the controller 200 may 
execute an algorithm stored in a recording medium in a 
format of a recording medium, and perform the aforemen 
tioned operations. 

The audio processor 210 may receive power from a power 
supply (not illustrated) outside under the control of the 
controller 200, and after booting, that is performing an 
initialization process, the audio processor 210 may process 
the audio signal provided to a particular path and output the 
processed audio signal. In this process, if the input audio 
signal is provided after it is compressed, the audio processor 
210 may decompress the compressed audio signal, convert 
the digital audio signal into an analogue signal, and output 
the converted audio signal. In addition, the audio processor 
210 may separate the audio signal input into the audio 
processor 210 into audio signals of multi channels, and 
output the separated audio signals. 
The power Supply may receive commercial power from 

outside, and convert the power into Voltage necessary in the 
controller 200 and audio processor 210, while the storage 
may store a program for an initialization process, that is, 
booting, and then execute a booting program at the request 
by the controller 200. 

FIG. 3 is a block diagram illustrating a structure of an 
audio processing apparatus of FIG. 1 according to a second 
exemplary embodiment of the present disclosure. 

With reference to FIG. 1 and FIG. 3, an audio processing 
apparatus 110 according to a second exemplary embodiment 
of the present disclosure comprises a part or entirety of a 
MICOM 300 1 (or first controller), a CPU 300 2 (or second 
controller), a signal transceiver 310 1 and a decoder 310 2. 
and may further include a part or entirety of a power Supply 
(not illustrated) and a storage (not illustrated). 

Herein, MICOM 300 1 and CPU 300 2 form the con 
troller 300, and the signal transceiver 310 1 and the decoder 
310 2 form the audio processor 310. In addition, the signal 
transceiver 310 1 may include an HDMI transceiver for 
transceiving HDMI signals and an optical signal transceiver 
for transceiving optical cable signals, and the decoder 310 2 
may include a video and audio decoder. Furthermore, to 
include a part or entirety of something means the same as 
mentioned above, but for better understanding of the present 
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8 
invention, the descriptions are made based on the assump 
tion that it comprises an entirety of the above. 
The MICOM 300 1 may control the power applied to the 

CPU 300 2 and/or decoder 310 2. In addition, when turned 
on at the user's request, the MICOM 300 1 may request an 
ARC initialization according to a CEC setting when request 
ing for power by inputting of a particular key or a CEC, and 
if there is reaction to this command, sets an initialization 
mode information that CPU 300 2 can read, that is a GPIO. 
Herein, the MICOM 300 1 sets the GPIO setting value 
according to the value promised with the CPU 300 2, and 
then turns on the CPU 300 2. Herein, the particular key 
input (or user request) may be a power application key or a 
TV sound key etc. Furthermore, setting of the GPIO is 
operations of turning on/off two pins, and accordingly it is 
possible to express four conditions: High, High; High, Low: 
Low, High; Low, Low. 

In order to set an initialization mode, a MICOM 300 1 
may determine whether the audio processing apparatus 110 
had been turned off and then turned on again in a previous 
general mode condition, or the user provided an input of a 
particular key Such as a sound key for requesting the ARC 
mode and optical/coaxial mode. 

In the former case, MICOM 300 1 sets the initialization 
mode such that the CPU 300 2 performs an initialization 
process in a normal mode. In the latter case, the MICOM 
300 1 inquires about the type of signal to the audio provi 
sion apparatus 100 and sets the appropriate GPIO according 
to the result of response. For example, if the MICOM 300 1 
inquired whether it is an ARC signal, and there is a response 
from the audio provision apparatus 100, it is possible to set 
an initialization mode for performing an initialization pro 
cess to an ARC mode, whereas if there is no response from 
the audio provision apparatus 100, it is possible to set an 
initialization mode for performing an initialization process 
to an optical/coaxial mode. The MICOM 300 1 provides the 
initialization mode set in this method to the CPU 300 2 
while enabling the power to be applied to the CPU 300 2 
and the decoder 310 2 at the same time. 
When power is applied, the CPU 300 2 initializes what is 

necessary for driving the system, and then checks the 
initialization mode information provided from the MICOM 
300 1, that is a GPIO, and adjusts the initializing order 
according to each mode, so as to support quick audio output 
during the initialization process by an ARC or an optical/ 
coaxial mode. In other words, when an initialization process 
by ARC or optical/coaxial mode is performed, audio is 
processed and output in advance compared to the video. 
To this end, for example, the CPU 300 2 may check 

whether or not the initialization mode is an ARC mode, 
distinguish an ARC mode, and if it is not an ARC mode, the 
CPU 300 2 may check whether or not the initialization 
mode is an optical/coaxial mode and distinguish between the 
optical/coaxial mode and normal mode. According to Such a 
process, the CPU 300 2 may perform a different initializa 
tion process. Herein, a different initialization process is 
adjusting the initializing order of the CPU 300 2 itself, or 
the signal transceiver 310 1 and MPEG decoder etc. accord 
ing to which the total time of initialization may change. 

For example, in an ARC mode, the CPU 300 2 is initial 
ized, the audio processor inside the decoder 310 2 is ini 
tialized, and then the HDMI receiver (RX) (or the first 
connector) inside the signal transceiver is initialized. Fur 
thermore, in an optical/coaxial mode, the CPU 300 2 is 
initialized similarly as in the ARC mode, but an optical 
cable, that is, an optical/coaxial receiver (RX) (or the second 
connector) may be initialized instead of the HDMI RX. On 
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the other hand, in the case of a normal mode, the CPU 300 2 
may be initialized, the video processor inside the decoder 
310 2 may be initialized, and then all blocks inside the 
signal transceiver 310 1 may be initialized. This is just an 
example, and thus there is no limitation to the above 
description in the present disclosure. 
The signal transceiver 310 1 may include a first connec 

tor to which the HDMI ARC is connected and a second 
connector to which the optical/coaxial cable is connected. In 
addition, the signal transceiver 310 1 may output the input 
audio signal to one of the MICOM 300 1, CPU 300 2 and 
decoder 310 2, and may transceive data regarding inquiry 
and answer between the MICOM 300 1 and the audio 
provision apparatus 100. 

In the case where the input audio signal is provided after 
it is compressed, the decoder 310 2 may decompress the 
compressed audio signal, or perform a function of convert 
ing the input digital audio signal into an analogue audio 
signal and outputting the converted audio signal. Herein, the 
decoder 310 2 may output the audio signal to multi channel 
paths according to the control of the CPU 300 2. 

FIG. 4 is a view illustrating an audio processing method 
according to a first exemplary embodiment of the present 
disclosure. 

With reference to FIGS. 1 and 4 for better understanding, 
the audio processing apparatus 100 according to an exem 
plary embodiment of the present disclosure determines an 
initialization mode for processing the audio signal provided 
from the audio provision apparatus 100, and performs the 
initialization process differently according to the result of 
determination (S400). 

After the initialization process according to the initializa 
tion mode is performed, the audio processing apparatus 110 
processes the input audio signal and outputs the processed 
audio signal (S410). 
The aforementioned operations S400 and S410 were 

explained in detail hereinabove and thus further explanation 
is omitted. 

FIG. 5 is a view illustrating an audio processing method 
according to a second exemplary embodiment of the present 
disclosure. 

With reference to FIGS. 1 and 5, the audio processing 
apparatus 110 according to an exemplary embodiment of the 
present disclosure sets an initialization mode for audio 
signal processing according to the previous condition of the 
audio processing apparatus 110, or the signal type of the 
audio signal provided from the audio provision apparatus 
100 that is operating (S400). 

Setting an initialization mode involves determining a 
normal mode, ARC mode and optical/coaxial mode and 
setting the GPIO based on the determined mode according 
to whether the user intends to stop using a web browser and 
then to reuse it again, or whether or not there has been input 
a particular key Such as a Sound key, under a particular 
operation condition, that is, with a voltage applied to the 
MICOM 300 1 of FIG. 3 at the user's request. 

This setting of the GPIO according to an exemplary 
embodiment of the present disclosure may be made by an 
on/off control of two GPIO terminals, wherein the normal 
mode may be set to “High, High', and the ARC mode may 
be set to “Low, High', and the optical/coaxial mode may be 
set to “High, Low, respectively. Of course, such a setting 
process may be changed as much as possible. 

Next, the audio processing apparatus 110 performs an 
initialization process differently according to the result of 
determination of the set initialization mode (S410). Herein, 
to perform an initialization process differently means adjust 
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10 
ing (or changing) the initializing order of the apparatus, 
according to which the initializing time of each mode may 
change. 
More specifically, when the CPU 300 2 of FIG. 3 is being 

turned on, the audio processing apparatus 110 initializes 
what is necessary to drive the system, reads the GPIO 
provided from the MICOM 300 1, and determines a par 
ticular mode. To this end, the CPU 300 2 first compares the 
GPIO with the condition of the ARC mode, and if it is not 
an ARC mode, the CPU 300 2 compares the GPIO with the 
condition of an optical/coaxial mode again, to perform an 
initialization process corresponding to each mode. In other 
words, such a comparison process is a process of determin 
ing whether both terminals are turned on or only one 
terminal is turned off, and if one terminal is turned off, which 
terminal is turned off. 

Next, the audio processing apparatus 110 performs an 
initialization process corresponding to a particular mode, 
and then processes the input audio signal and outputs the 
processed audio signal (S410). In other words, the audio 
processing apparatus 110 may decompress the compressed 
audio signal and perform a signal conversion etc. to output 
the decompressed audio signal to each path in order to 
output the audio signal in multi channel path. 

FIG. 6 is a flowchart illustrating a process of setting an 
initialization mode of a MICOM illustrated in FIG. 3. The 
MICOM 300 1 according to an exemplary embodiment of 
the present disclosure may receive a Voltage from outside 
and be turned on at a user's request (S600). 

Next, the MICOM 300 1 determines the previous condi 
tion of the audio processing apparatus 110 to determine 
whether a web browser etc. was used previously, or whether 
there was an input of a particular key such as a sound key 
etc. for requesting ARC and optical/coaxial signal from the 
user (S610), and in the former case, sets the GPIO regarding 
the general mode (S620). 

But in the latter case, that is, when it is determined that 
there was an input of a particular key input for an audio 
signal, it is possible to inquire whether or not it is an ARC 
signal to the audio provision apparatus 100 of FIG. 1 (S630), 
and determine the response (S640). 

If at S640, it is determined that it is possible to support 
ARC, the MICOM 300 1 sets the GPIO regarding the 
optical/coaxial mode (S650). 

For example, if at S640, it is determined that it is possible 
to support ARC, the MICOM 300 1 sets the GPIO regarding 
the ARC mode (S660). 

Next, the MICOM 300 1 controls power applied to the 
CPU 300 2 and decoder 310 2 of FIG. 3, so that the power 
is applied (S670). 

Meanwhile, in an exemplary embodiment of the present 
disclosure, at S630, an inquiry is made to the audio provision 
apparatus 100 whether or not the audio signal is an ARC 
signal, but at this step, inquiring whether or not the audio 
signal is an optical/coaxial signal is also possible, and thus 
there is no limitation thereto. 

FIG. 7 is a view illustrating an initialization operation of 
a CPU illustrated in FIG. 3. 

With reference to FIGS. 3 and 7, the CPU 300 2 accord 
ing to an exemplary embodiment of the present disclosure is 
turned on according to the power applied, initializes what is 
necessary to drive the system, and then checks the GPIO 
condition provided from the MICOM 300 1 (S700). 

Next, the CPU 300 2 determines whether or not the GPIO 
condition is for an ARC mode, for example, whether the 
terminal of the two GPIO 1 and 2 are under a low and high 
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condition, respectively, and if so, performs an initialization 
process corresponding to the ARC mode (S710, S720). 

If, as a result of comparison, it is not an ARC mode, the 
CPU determines whether it is a condition regarding an 
optical/coaxial mode (S730), and if so, performs an initial 
ization process corresponding to the optical/coaxial mode 
(S740), but if not, performs an initialization process corre 
sponding to the normal mode (S750). 

Meanwhile, the order of comparing which mode the 
condition corresponds to may be changed as much as 
possible, and thus there is not limitation to the aforemen 
tioned order of comparison. 

Meanwhile, just because it was described that all the 
configurative elements forming an exemplary embodiment 
of the present disclosure are integrated into one element or 
operate as such, there is no limitation thereto. That is, as long 
as it is within the scope of the purpose of the present 
disclosure, at least one of all those configurative elements 
may be selectively combined to one another and operate. 
Furthermore, each of all those configurative elements may 
be embodied as one independent hardware, but a part or 
entirety of those configurative elements may also be selec 
tively combined and be embodied as a computer program 
having a program module that performs a part or entirety of 
functions combined in one or a plurality of hardware. Codes 
that form that computer program and the code segments 
thereof may be easily derived by those skilled in the art. 
Such a computer program may be stored in a non-transitory 
computer readable media and be read and executed by the 
computer, thereby embodying an exemplary embodiment of 
the present disclosure 

Herein, a non-transitory computer readable medium refers 
to a computer readable medium where data can be stored 
semi-permanently and not a medium that stores data for a 
short period of time Such as a resister, cache, and memory 
etc. More specifically, the aforementioned various applica 
tions or programs may be stored in and provided by non 
transitory computer readable medium such as CD, DVD, 
hard disk, blue-ray disk, USB, memory card, and ROM etc. 

Although a few embodiments of the present invention 
have been shown and described, it would be appreciated by 
those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit 
of the invention, the scope of which is defined in the claims 
and their equivalents. 

Although a few embodiments have been shown and 
described, it would be appreciated by those skilled in the art 
that changes may be made in these embodiments without 
departing from the principles and spirit of the invention, the 
Scope of which is defined in the claims and their equivalents. 

What is claimed is: 
1. An audio processing apparatus, comprising: 
a signal receiver configured to receive a video signal and 

an audio signal from an external apparatus; 
an audio processor configured to process the audio signal 

received from the external apparatus and output the 
processed audio signal, after an initialization process of 
the audio processor is performed, 

a video processor configured to process the video signal 
received from the external apparatus and output the 
processed video signal, after an initialization process of 
the video processor is performed; and 

a controller configured to determine, based on informa 
tion received from the external apparatus, whether to 
first perform the initialization process of the audio 
processor or first perform the initialization process of 
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the video processor, and initialize first one of the audio 
processor and the video processor according to the 
determination. 

2. The audio processing apparatus according to claim 1, 
wherein the controller determines an initialization mode 

as being one of a normal mode where the video signal 
is processed prior to the audio signal and a non-normal 
mode where the audio signal is processed prior to the 
video signal, and, corresponding to the determined 
initialization mode, performs one of the initialization 
process of the audio processor or the initialization 
process of the video processor. 

3. The audio processing apparatus according to claim 2, 
wherein the non-normal mode comprises a High Defini 

tion Multimedia Interface (HDMI) Audio Return Chan 
nel (ARC) mode for receiving an input of the audio 
signal from the external apparatus through a HDMI 
(ARC) and an optical/coaxial input mode for receiving 
an input of the audio signal from the external apparatus 
through an optical/coaxial cable. 

4. The audio processing apparatus according to claim 1, 
wherein the controller comprises: 

a first controller configured to set an initialization mode 
according to a user's request; and 

a second controller configured to perform an initialization 
process corresponding to the set initialization mode. 

5. The audio processing apparatus according to claim 4. 
wherein the first controller sets the initialization mode to 

a normal mode for the first performing the initialization 
process of the video processor for processing the video 
signal prior to the audio signal when there exists a 
video processing history of the audio processing appa 
ratuS. 

6. The audio processing apparatus according to claim 5. 
wherein the first controller inquires about a signal mode 

of the audio signal to the external apparatus, when there 
exists a user's request and sets the initialization mode 
to an HDMI ARC mode or optical/coaxial input mode 
for processing the audio signal prior to the video signal 
according to whether or not there is a response to the 
inquiry. 

7. The audio processing apparatus according to claim 6. 
wherein the first controller and the second controller are 

connected through a General Purpose Input/Output 
(GPIO) terminal, and 

the first controller sets the initialization mode to one of a 
High Definition Multimedia Interface Auto Return 
Channel mode and optical/coaxial input mode by con 
trolling the GPIO terminal. 

8. The audio processing apparatus according to claim 7. 
wherein the first controller applies power to the second 

controller and the audio processor together with con 
trolling the GPIO terminal. 

9. The audio processing apparatus according to claim 1, 
wherein the audio processor comprises: 
a decoder for decoding the audio signal; and 
a signal transceiver for receiving the audio signal from the 

external apparatus, 
wherein the signal transceiver comprises: 
a first connector configured to receive an audio signal of 

the external apparatus through an HDMI ARC; and 
a second connector configured to receive an audio signal 

of the external apparatus through an optical/coaxial 
cable. 

10. An audio processing method of an audio processing 
apparatus, the method comprising: 
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receiving video and audio signal from an external appa 
ratus; 

processing the audio signal received from the external 
apparatus and outputting the processed audio signal 
after an initialization process of the audio processor is 
performed, 

processing the video signal received from the external 
apparatus and output the processed video signal, after 
an initialization process of the video processor is per 
formed; and 

determining, based on information received from the 
external apparatus, whether to first initialize the audio 
processor or first initialize the video processor, and 
initialize first one of the audio processor and the video 
processor according to the determination. 

11. The audio processing method according to claim 10, 
wherein the determining involves determining an initial 

ization mode as one of a normal mode where the video 
signal is processed prior to the audio signal and an 
non-normal mode where the audio signal is processed 
prior to the video signal. 

12. The audio processing method according to claim 11, 
wherein the non-normal mode comprises an HDMI ARC 
mode for receiving an input of the audio signal from the 
external apparatus through a HDMI ARC (Audio 
Return Channel) and an optical/coaxial input mode for 
receiving an input of the audio signal from the external 
apparatus through an optical/coaxial cable. 

13. The audio processing method according to claim 10, 
further comprising: 

setting, by a first controller, an initialization mode accord 
ing to a users request; and 

performing, by a second controller, one of the initializa 
tion process of the video processor and the initialization 
process of the video processor, which corresponds to 
the set initialization mode. 

14. The audio processing method according to claim 13, 
wherein the setting the initialization mode involves setting 
the initialization mode to a normal mode for processing the 
Video signal prior to the audio signal, when there exists a 
video processing history with the first controller turned on. 

15. The audio processing method according to claim 13, 
wherein the setting the initialization mode comprises: 

inquiring about a signal mode of the audio signal to the 
external apparatus at the user's request; and 

setting the initialization mode to an HDMI ARC mode or 
optical/coaxial input mode for processing the audio 
signal prior to the video signal according to whether or 
not there is a response to the inquiry. 

16. The audio processing method according to claim 15. 
wherein the first controller and the second controller are 
connected through a GPIO (General Purpose Input/Output) 
terminal, and 

the setting the initialization mode involves setting the 
initialization mode to one of the normal mode, HDMI 
ARC mode, and optical/coaxial input mode by control 
ling the GPIO terminal by the first controller. 

17. The audio processing method according to claim 16. 
wherein the performing the initialization process involves 
checking a condition of control of the GPIO terminal and 
determining the initialization mode. 

18. The audio processing method according to claim 16. 
wherein the performing the initialization process comprises 
controlling so that power is applied to the second controller 
and audio processor together with controlling the GPIO 
terminal. 
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14 
19. A method for setting an initialization mode, the 

method comprising: 
starting an operation at a user's request; 
determining whether or not there exists at least one of a 

video processing history and a user's request; 
inquiring about a signal mode of an audio signal to an 

audio provision apparatus, if there is a user's request 
for using the audio signal; and 

setting an initialization mode according to a response, if 
there is a response to the inquiry from the audio 
provision apparatus, 

wherein the initialization mode has an order of booting 
configurative elements within an audio processing 
apparatus responsive to the initialization mode. 

20. The method for setting an initialization mode, accord 
ing to claim 19 further comprising setting the initialization 
mode to a normal mode for processing the video signal prior 
to the audio signal, if there exists the video processing 
history. 

21. The method for setting an initialization mode accord 
ing to claim 20, wherein the setting the initialization mode 
comprises: 

distinguishing between an High Definition Multimedia 
Interface (HDMI) Audio Return Channel (ARC) mode 
for processing the audio signal prior to the video signal 
or an optical/coaxial input mode according to whether 
or not there is a response to the inquiry; and 

setting the initialization mode according to a result of the 
distinguishing. 

22. The method for setting an initialization mode accord 
ing to claim 21, 

wherein the initialization mode involves setting the ini 
tialization mode to one of the normal mode, HDMI 
ARC mode, and optical/coaxial input mode by control 
ling a General Purpose Input/Output terminal. 

23. A non-transitory computer-readable recording 
medium for executing a method for setting an initialization 
mode of an audio processing apparatus, the recording 
medium executing: 

determining whether or not there exists at least one of a 
video processing history and user's request; and 

inquiring about a signal mode of an audio signal to an 
audio provision apparatus, if there is a user's request 
for using the audio signal; and 

setting an initialization mode according to a response, if 
there is a response to the inquiry from the audio 
provision apparatus, 

wherein the initialization mode has an order of booting 
configurative elements within the audio processing 
apparatus responsive to the initialization mode. 

24. The audio processing apparatus according to claim 2, 
wherein an initialization mode relates to at least one of the 
initialization process of the audio processor and the initial 
ization process of the video processor, and wherein the 
controller determines the initialization mode using a type of 
the audio signal. 

25. The audio processing apparatus according to claim 2, 
wherein an initialization mode relates to at least one of the 
initialization process of the audio processor and the initial 
ization process of the video processor, and wherein the 
controller determines the initialization mode using a previ 
ous condition of an audio processing apparatus. 

26. The audio processing method according to claim 11, 
wherein an initialization mode relates to at least one of the 
initialization process of the audio processor and the initial 
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ization process of the video processor, and wherein the 
determining determines the initialization mode using a type 
of the audio signal. 

27. The audio processing method according to claim 11, 
wherein an initialization mode relates to at least one of the 
initialization process of the audio processor and the initial 
ization process of the video processor, and wherein the 
determining determines the initialization mode using a pre 
vious condition of an audio processing apparatus. 
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