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communication terminal

(57) Method and apparatus for tuning a program
channel based on a sound sample in a mobile commu-
nication terminal. The apparatus includes: a sound sam-
ple acquiring unit configured to acquire a sound sample
of a predetermined period of time in a predetermined
format, with respect to a program including audio played
by a program playing source; a transmitting unit config-
ured to transmit the sound sample to a server over a
network, so as to acquire corresponding program chan-

nel information based on the sound sample; a receiving
unit configured to receive the acquired program channel
information; and a tuning and playing unit configured to
tune to an appropriate program channel based on the
received program channel information. The user can con-
veniently tune the mobile communication terminal to an
appropriate program channel based on the sound of the
program, instead of recognizing the channel information
of a program being played himself.
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Description

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a technique
of conveniently tuning to a program channel in a mobile
communication terminal, and particularly, to a method
and an apparatus for tuning to a program channel in a
mobile communication terminal based on a sound sam-
ple to play a program, the mobile communication terminal
including the apparatus, and a program channel informa-
tion retrieval server that feeds back program channel in-
formation to the mobile communication terminal.

BACKGROUND OF THE DISCLOSURE

[0002] In the lives of people, such a situation will usu-
ally occur that you suddenly have to leave due to other
things while watching a hot TV series (as used herein
"TV" is an abbreviation for "television"), and then you
miss the climax of the story, which is a pity more or less.
[0003] With the development of the mobile communi-
cation technique, especially the development of the third
generation of mobile communication network, most of
the mobile phones at present have the function of radio
application and even mobile TV application. Therefore,
under the above situation or a situation that the user is
far away from the TV set while hearing that a program of
interest is played, he can adopt a mobile phone to listen/
watch the program, instead of going to sit before the TV
set. Thus, for example even during a walk, the user will
not miss a program in which he is interested.
[0004] However, the user cannot listen/watch unless
he firstly knows a channel in which the concerned pro-
gram is played and then performs a proper tuning oper-
ation. This brings extra inconvenience to the user, espe-
cially when the user is not in front of the TV set, for ex-
ample when the user hears that a TV program in which
he is interested or likes is played while passing by a cer-
tain place accidentally, and it is inconvenient for the user
to determine the channel in which the program is played.
[0005] Therefore, a technique is needed to automati-
cally tune the mobile phone to a corresponding channel
according to the sound played by the TV set (or radio
set), so as to play the corresponding program.

SUMMARY OF THE DISCLOSURE

[0006] The present disclosure is provided in view of
the above problem and need of the prior art. The present
disclosure relates to a technique that enables a mobile
phone to automatically tune to a corresponding channel
according to the sound played by the TV set (or radio
set), so as to play a corresponding program.
[0007] A first aspect of the present disclosure provides
an apparatus for tuning to a program channel based on
a sound sample in a mobile communication terminal,
which includes:

a sound sample acquiring unit configured to acquire
a sound sample of a predetermined period of time
in a predetermined format from a program including
audio played by a program playing source;
a transmitting unit configured to transmit the sound
sample acquired by the sound sample acquiring unit
to a server over a network, so as to acquire corre-
sponding program channel information based on the
sound sample;
a receiving unit configured to receive the acquired
program channel information; and
a tuning and playing unit configured to tune to an
appropriate program channel based on the program
channel information received by the receiving unit,
so as to receive over the network and play a program
corresponding to the program channel information.

[0008] A second aspect of the present disclosure pro-
vides an apparatus based on the first aspect, wherein
the predetermined period of time is longer than prede-
termined minimum sound sample duration for acquiring
program channel information based on the sound sam-
ple.
[0009] A third aspect of the present disclosure provides
an apparatus based on the first aspect wherein the tuning
and playing unit is further configured to, based on the
program channel information received by the receiving
unit and program playing applications supported by the
mobile communication terminal, select an appropriate
one of the program playing applications to play the pro-
gram corresponding to the program channel information.
[0010] A fourth aspect of the present disclosure pro-
vides an apparatus based on the third aspect, wherein
the mobile communication terminal includes a mobile TV
application,
and wherein, when the program channel information re-
ceived by the receiving unit indicates a TV program
source, the tuning and playing unit selects the mobile TV
application to play the program corresponding to the pro-
gram channel information.
[0011] A fifth aspect of the present disclosure provides
an apparatus based on the first aspect, which further in-
cludes a program channel information presenting and
selecting unit configured to, when the receiving unit re-
ceives more than one piece of program channel informa-
tion, present the more than one piece of program channel
information to the user for the user’s selection, and
wherein the tuning and playing unit is further configured
to, based on the program channel information selected
by the user through the program channel information pre-
senting and selecting unit, tune to an appropriate channel
to receive over the network and play the program corre-
sponding to the selected program channel information.
[0012] A sixth aspect of the present disclosure pro-
vides an apparatus based on the first aspect, wherein
when the transmitting unit fails to successfully transmit
the sound sample acquired by the sound sample acquir-
ing unit to the server over the network within predeter-
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mined time, the sound sample acquiring unit re-acquires
a sound sample of the program.
[0013] A seventh aspect of the present disclosure pro-
vides a mobile communication terminal, which includes
the apparatus according to any of the first aspect to the
sixth aspect.
[0014] An eighth aspect of the present disclosure pro-
vides a method for tuning to a program channel based
on a sound sample in a mobile communication terminal,
which includes:

activating a sound sample-based tuning function of
the mobile communication terminal;
acquiring, by the mobile communication terminal, a
sound sample of a predetermined period of time in
a predetermined format from a program including
audio played by a program playing source;
transmitting, by the mobile communication terminal,
the acquired sound sample to a server over a net-
work, so as to acquire corresponding program chan-
nel information based on the sound sample; and
tuning, by the mobile communication terminal, to an
appropriate program channel based on the received
program channel information, so as to receive over
the network and play a program corresponding to
the program channel information.

[0015] A ninth aspect of the present disclosure pro-
vides a method based on the eighth aspect, wherein the
predetermined period of time is longer than predeter-
mined minimum sound sample duration for acquiring pro-
gram channel information based on the sound sample.
[0016] A tenth aspect of the present disclosure pro-
vides a method based on the eighth aspect, wherein the
step of playing the program includes: selecting, by the
mobile communication terminal, based on the received
program channel information and program playing appli-
cations supported by the mobile communication terminal,
an appropriate one of the program playing applications
so as to play the program corresponding to the program
channel information.
[0017] An eleventh aspect of the present disclosure
provides a method based on the tenth aspect, wherein
when the program channel information received by the
mobile communication terminal indicates a TV program
source, and if the mobile communication terminal in-
cludes a mobile TV application, the program correspond-
ing to the program channel information is played by the
mobile TV application.
[0018] A twelfth aspect of the present disclosure pro-
vides a method based on the eighth aspect, which further
includes:

when more than one piece of program channel in-
formation is received, presenting the more than one
piece of program channel information to the user for
the user’s selection, and
wherein playing the program further includes: based

on the program channel information selected by the
user, tuning to an appropriate channel so as to re-
ceive over the network and playing the program cor-
responding to the selected program channel infor-
mation.

[0019] A thirteenth aspect of the present disclosure
provides a method based on the eighth aspect, which
further includes:

if the acquired sound sample is not successfully
transmitted to the server over the network within the
predetermined time, re-acquiring a sound sample of
the program.

[0020] A fourteenth aspect of the present disclosure
provides a program channel information retrieval server,
which includes:

a tracking and decoding unit configured to track and
decode in real-time, audio information of program
channels of at least one program source connected
to the server, and acquire sound samples of a first
predetermined period of time in a predetermined for-
mat, based on the decoded audio information from
the program channel(s) (meaning one or more pro-
gram channels) of the program sources;
a storing unit configured to store the program chan-
nel information of the program channels of the pro-
gram sources and the sound samples acquired by
the tracking and decoding unit in a predetermined
time interval from the program channels, into a da-
tabase in association with each other;
a comparing unit configured to compare a sound
sample of a second predetermined period of time
received from a mobile communication terminal via
a network with the sound samples associated with
respective program channels of respective program
source(s) stored in the database, so as to determine
program channel information corresponding to the
received sound sample, wherein the sound sample
of the second predetermined period of time is ac-
quired by the mobile communication terminal in the
predetermined format from a program including au-
dio being played by a program playing source; and
a feedback unit configured to feedback the deter-
mined program channel information to the mobile
communication terminal via the network, so that the
mobile communication terminal is capable of tuning
to an appropriate program channel based on the fed
back program channel information to receive and
play the program corresponding to the program
channel information.

[0021] A fifteenth aspect of the present disclosure pro-
vides a program channel information retrieval server
based on the fourteenth aspect, wherein the tracking and
decoding unit is further configured to receive in real-time
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from each program source, a transmission stream mul-
tiplexing audio/video data streams of program channels
of the program source, so as to decode audio information
of each program channel of the program source from the
received transmission stream.
[0022] A sixteenth aspect of the present disclosure
provides a program channel information retrieval server
based on the fourteenth aspect, wherein the first prede-
termined period is determined at least based on the sec-
ond predetermined period, a transmission delay for trans-
mitting the sound sample from the mobile communication
terminal to the program channel information retrieval
server, the predetermined time interval and a minimum
sound sample duration for acquiring program channel
information through sound comparison.
[0023] A seventeenth aspect of the present disclosure
provides a program channel information retrieval server
based on the fourteenth aspect is provided, wherein the
comparing unit is further configured to select, based on
a location of the mobile communication terminal deter-
mined by the network, a program source corresponding
to the location and compare the received sound sample
with the sound samples associated with respective pro-
gram channels of the selected program source stored in
the database.
[0024] An eighteenth aspect of the present disclosure
provides a program channel information retrieval server
based on the fourteenth aspect, wherein the comparing
unit is further configured to carry out correlation opera-
tions respectively on the sound sample transmitted from
the mobile communication terminal and the sound sam-
ples associated with respective program channels stored
in the database, and if an obvious peak occurs in a result
of correlation operation on the sound sample transmitted
from the mobile communication terminal and one of the
sound samples stored in the database, as compared with
the results of other correlation operations, determine that
a program channel corresponding to the one sound sam-
ple is the program channel played by the program playing
source when the mobile communication terminal ac-
quires the sound sample.
[0025] A nineteenth aspect of the present disclosure
provides a method for acquiring program channel infor-
mation based on a sound sample in a program channel
information retrieval server, wherein the program chan-
nel information retrieval server is connected to at least
one program source so as to acquire program related
information from the at least one program source, where-
in the method includes:

tracking and decoding in real-time, audio information
of program channels of the at least one program
source;
acquiring a sound sample of a first predetermined
period of time in a predetermined format, based on
the decoded audio information from each program
channel of each program source;
storing the program channel information of each pro-

gram channel of each program source and a sound
sample acquired in a predetermined time interval
from the program channel, into a database in asso-
ciation with each other;
receiving a sound sample of a second predetermined
period of time in the predetermined format from a
mobile communication terminal;
comparing the received sound sample with the
sound samples associated with respective program
channels of respective program source(s) stored in
the database, so as to determine program channel
information corresponding to the received sound
sample; and
feeding back the determined program channel infor-
mation to the mobile communication terminal.

[0026] A twentieth aspect of the present disclosure
provides a method based on the nineteenth aspect,
wherein the step of tracking and decoding in real-time,
audio information of program channels of the at least one
program source includes:

receiving in real-time from each program source, a
transmission stream multiplexing audio/video data
streams of each program channel of the program
source, and decoding audio information of each pro-
gram channel of each program source from the re-
ceived transmission stream.

[0027] A twenty-first aspect of the present disclosure
provides a method based on the nineteenth aspect,
wherein the first predetermined period is determined at
least based on the second predetermined period, a trans-
mission delay for transmitting the sound sample from the
mobile communication terminal to the program channel
information retrieval server, the predetermined time in-
terval and a minimum sound sample duration for acquir-
ing program channel information through sound compar-
ison.
[0028] A twenty-second aspect of the present disclo-
sure provides a method based on the nineteenth aspect,
wherein the step of comparing the sound samples in-
cludes:

selecting, based on a location of the mobile commu-
nication terminal transmitted together with the sound
sample acquired by the mobile communication ter-
minal, a program source corresponding to the loca-
tion and compare the received sound sample with
the sound samples associated with respective pro-
gram channels of the selected program source
stored in the database.

[0029] A twenty-third aspect of the present disclosure
provides a method based on the nineteenth aspect,
wherein the step of comparing the sound samples in-
cludes:
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carrying out correlation operations respectively on
the sound sample transmitted from the mobile com-
munication terminal and the sound samples associ-
ated with respective program channels stored in the
database; and
if an obvious peak occurs in a result of correlation
operation on the sound sample transmitted from the
mobile communication terminal and one of the sound
samples stored in the database, as compared with
the results of other correlation operations, determin-
ing that a program channel corresponding to the one
sound sample is the program channel played by the
program playing source when the mobile communi-
cation terminal acquires the sound sample.

[0030] A twenty-fourth aspect of the present disclosure
provides a system for determining program channel in-
formation based on a sound sample, which includes the
mobile communication terminal according to the seventh
aspect, and the program channel information retrieval
server according to any of the fourteenth aspect to the
eighteenth aspect.
[0031] According to the present disclosure, the user
can conveniently tune the mobile communication termi-
nal to an appropriate program channel based on the
sound of a program, so as to receive and play the pro-
gram, instead of recognizing by himself the channel in-
formation of a program being played.
[0032] Those and further aspects and features of the
present disclosure will be apparent with reference to the
following description and attached drawings. In the de-
scription and drawings, particular embodiments of the
disclosure have been disclosed in detail as being indic-
ative of some of the ways in which the principles of the
disclosure may be employed, but it is understood that
the disclosure is not limited correspondingly in scope.
Rather, the disclosure includes all changes, modifica-
tions and equivalents coming within the spirit and terms
of the appended claims.
[0033] Features that are described and/or illustrated
with respect to one embodiment may be used in the same
way or in a similar way in one or more other embodiments
and/or in combination with or instead of the features of
the other embodiments.
[0034] It should be emphasized that the term "com-
prise(s)/comprising" and "include(s)/including" when
used in this specification is taken to specify the presence
of stated features, integers, steps or components but
does not preclude the presence or addition of one or more
other features, integers, steps, components or groups
thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The drawings are included to provide further
understanding of the present disclosure, which constitute
a part of the specification and illustrate the preferred em-
bodiments of the present disclosure, and are used for

setting forth the principles of the present disclosure to-
gether with the description. The same element is repre-
sented with the same reference number throughout the
drawings. In the drawings:

Fig. 1 is a schematic diagram illustrating an example
configuration of a system according to an embodi-
ment of the present disclosure, in which a mobile
phone acquires program channel information based
on a sound sample acquired from a TV set;
Fig. 2 is a flowchart illustrating a procedure according
to an embodiment of the present disclosure, in which
a mobile phone acquires program channel informa-
tion based on a sound sample acquired from a TV
set;
Fig. 3 is a block diagram of an operating circuit or
system configuration of a mobile phone according
to an embodiment of the present disclosure;
Fig. 4 is a functional block diagram illustrating an
example configuration of a tuning means included in
a mobile phone according to an embodiment of the
present disclosure; and
Fig. 5 is a functional block diagram illustrating an
example configuration of a channel information re-
trieval server according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0036] The interchangeable terms "electronic appara-
tus" and "electronic device" include a portable radio com-
munication apparatus. The term "portable radio commu-
nication apparatus", which hereinafter is referred to as a
"mobile terminal", "portable electronic device", or "port-
able communication device", comprises all apparatuses
such as mobile telephones, pagers, communicators,
electronic organizers, personal digital assistants (PDAs),
smartphones, portable communication devices or the
like.
[0037] In the present application, embodiments of the
disclosure are described primarily in the context of a port-
able electronic device in the form of a mobile telephone
(also referred to as "mobile phone"). However, it shall be
appreciated that the disclosure is not limited to the con-
text of a mobile telephone and may relate to any type of
appropriate electronic apparatus having the function of
photographing and sound recording.
[0038] The preferred embodiments of the present dis-
closure are described as follows in reference to the draw-
ings.
[0039] Fig. 1 is a schematic diagram illustrating an ex-
ample configuration of a system 100 according to an em-
bodiment of the present disclosure, in which a mobile
phone that acquires program channel information based
on a sound sample from a TV set.
[0040] As illustrated in Fig. 1, in case that the user
watches a program of a certain channel played by a TV
set (or other broadcast program sources) 110, or the user
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clearly hears the sound of the program played by the TV
set 110 while not sitting in front of the TV set 110 to watch
the played program, if the user has to leave due to other
things or for some reason and does not want to miss the
program being played, he may consider continuing to
watch the program after leaving by using a mobile phone
1000 carried with himself, and this requires to know the
channel being played by the TV set 110. Conventionally,
this, for example, may be realized by viewing the channel
information displayed on the picture of the TV set 110 or
on a control device associated with the TV set, e.g., a
tuner, set top box, and so on. Subsequently, the user can
watch the program being played by the TV set 110
through the mobile phone 1000 by tuning for example
the mobile TV application of the mobile phone 1000 ac-
cording to the channel information viewed, but this re-
quires excessive intervention by the user, and is not very
convenient. In addition, in case that the user is not in front
of the TV set 110, it is a little troublesome for the user to
specially come up to the TV set 110 to view the channel
information. Furthermore, sometimes it is inconvenient
for the user to come up to the TV set 110 due to some
reason.
[0041] According to an embodiment of the present dis-
closure, the mobile phone 1000 has a function of auto-
matically acquiring channel information via a communi-
cation network based on a sound sample from the TV
set 110, and then receiving and playing a program, e.g.,
the program played on the channel identified by the ac-
quired channel information.
[0042] A procedure in which a mobile phone acquires
program channel information based on a sound sample
from a TV set according to an embodiment of the present
disclosure so as to receive and play a program is de-
scribed in details as follows by continuing referring to Fig.
1 and in conjunction with a flowchart 200 in Fig. 2.
[0043] In step S210, the user hopes to track and play
a program currently being played by the TV set 110 with
the mobile phone 1000, and thus starts a sound sample-
based tuning function embedded in the mobile phone
1000.
[0044] Next, in step S220, with respect to the program
currently being played by the TV set 110, the mobile
phone 1000 samples received audio information of the
program in a predetermined format to acquire a sound
sample of a first predetermined period of time (e.g., 5 to
10 seconds (the designation "s" as a suffix to a number
value means "seconds" herein, e.g., as in 5s to 10s, and
so on). The predetermined format for example specifies
a sampling rate, a data compression format, etc. of the
sound sample. This first predetermined period of time
may be longer or shorter than that just mentioned, as
desired and/oras needed to carry out successful opera-
tion of the mobile phone 1000, as is described herein.
[0045] Next, in step S230, the mobile phone 1000 may
transmit, via a communication network (e.g., via a base
station 130 and a mobile communication network 140,
or some other some other network), the sound sample

acquired in step S220 to a program channel information
retrieval server 150 connected to the mobile communi-
cation network 140. The program channel information
retrieval server 150 is connected to a program source
160. The program source 160 and the program channel
information retrieval server 150 are briefly described as
follows.
[0046] The program source 160 for example may in-
clude a CCTV program supplier that provides a signal
transmission stream multiplexing a plurality of programs
(i.e., audio/video data streams of a plurality of program
channels) to receiving terminals (e.g., digital set top box-
es) over a cable TV network. There may be other program
sources 160, for example program suppliers that transmit
programs through satellite broadcast or in some other
way. Fig. 1 illustrates that only one program source 160
is connected to the program channel information retrieval
server 150, but it will be appreciated that multiple program
sources 160 may be connected to the program channel
information retrieval server 150. After receiving the signal
transmission stream transmitted by the program source
160, the receiving terminal may de-multiplex and decode
the signal transmission stream, so as to recover the au-
dio/video data streams of the program channels. When
a playing apparatus (e.g., a TV set) coupled with the re-
ceiving terminal is tuned to a certain channel, the playing
apparatus will acquire program data corresponding to
the channel so as to play the corresponding program.
[0047] The program channel information retrieval serv-
er 150 connected to the program source 160 tracks, de-
multiplexes and decodes in real-time, audio information
of the program channels of the program source 160; ac-
quires a sound sample of a second predetermined period
of time (e.g., 30 to 60 seconds) in a format same as that
of the sound sample acquired by the mobile phone 1000,
based on the decoded audio information with respect to
each of the program channels of the program source 160;
and stores the sound sample, in association with the cor-
responding program channel information, into a program
channel information database. The program information
database may be stored in the program channel infor-
mation retrieval server 150, e.g., in a memory thereof, or
elsewhere, e.g., in a remote location and/or in another
device. The program channel information database may
be updated in a predetermined interval (e.g., 1s) or some
other longer or shorter interval.
[0048] Next, in step S240, the program channel infor-
mation retrieval server 150 compares the sound sample
received from the mobile phone 1000 with the sound
samples associated with respective program channels
of respective program sources stored in the program
channel information database, so as to determine pro-
gram channel information corresponding to the received
sound sample, and feeds back the determined program
channel information to the mobile phone 1000 via a com-
munication network (including the mobile communication
network 140 and the base station 130).
[0049] As an example, correlation operations may be
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carried out respectively on the sound sample transmitted
from the mobile phone 1000 and the sound samples
stored in the program channel information retrieval server
150, and if an obvious peak, e.g., an obvious correlation
peak, occurs in a result of correlation operation on the
sound sample transmitted from the mobile phone 1000
and one of the sound samples stored in the program
channel information retrieval server 150, or the correla-
tion peak is the maximum, e.g., closest match of respec-
tive transmitted signals and stored sound signals, among
the results of all correlation operations, it can be deter-
mined that the sound sample transmitted from the mobile
phone 1000 and the one sound sample stored in the pro-
gram channel information retrieval server 150 are both
corresponding to a same program, thus the program
channel information can be determined.
[0050] Next, in step S250, the mobile phone 1000 de-
termines whether it supports a mobile TV application or
radio application.
[0051] If it is determined in step S250 that the mobile
phone 1000 supports a mobile TV application ("YES" in
step S250), the procedure will move to step S260, in
which the mobile phone 1000 starts the mobile TV appli-
cation, tunes to a proper program channel based on the
received program channel information fed by the pro-
gram channel information retrieval server 150, so as to
receive over the network 140 and play a program corre-
sponding to the program channel.
[0052] If it is determined in step S250 that the mobile
phone 1000 does not support mobile TV application but
supports a radio application ("NO" in step S250), the pro-
cedure will move to step S270, in which the mobile phone
1000 attempts to tune the radio application to a proper
channel based on the received program channel infor-
mation, so as to receive over the network 140 and play
audios in a program corresponding to the program chan-
nel.
[0053] Thus, the user needs not to know the channel
of the program being played by the TV set 110, and can
conveniently acquire channel information of the program
from the network 140 based on a sound sample of audio
in the program being played acquired by the mobile
phone 1000, so as to automatically complete channel
tuning of the mobile phone 1000, and play the program
with the mobile phone 1000.
[0054] Although only one program channel information
retrieval server 150 is shown in Fig. 1, it will be appreci-
ated that a plurality of program channel information re-
trieval servers 150 may be interconnected through a net-
work to constitute an entire program channel information
retrieval service center to provide services to the outside.
For example, one program channel information retrieval
server 150 is connected to all program sources 160 in
an area/country, and the program channel information
retrieval servers 150 in the whole county/world may be
interconnected through a network such as the Internet.
Thus, a user in any area where TV programs are receiv-
able and mobile communications are available can con-

veniently acquire program channel information by using
a mobile phone carried with him based on a sound sam-
ple of audios in the program being played by the TV set,
so as to tune the mobile phone to a proper channel and
receive over the network and play the program being
played by the TV set.
[0055] In that case, preferably, the program channel
information retrieval server 150 or the program channel
information retrieval service center composed of a plu-
rality of program channel information retrieval servers
150 may select a program source corresponding to a
location of the mobile phone 1000, which can be deter-
mined by the network, and preferentially compare the
received sound sample with the sound samples associ-
ated with respective program channels of the selected
program source stored in the program channel informa-
tion database, so as to determine the program channel
information. In case that the service covers a large extent
(e.g., the whole county, even the whole world), the pro-
gram sources are numerous, therefore, the retrieval
speed can be greatly improved by retrieving program
channel information based on the location information of
the mobile phone 1000. In the mobile communication
system, conventional technical means may be used to
acquire the location of the mobile phone 1000 through
the home base station. In that case, location information
of the mobile phone 1000 is transmitted, together with
the sound sample acquired by the mobile phone 1000,
to the program channel information retrieval server 150
or the program channel information retrieval service cent-
er composed of the program channel information retrieval
servers 150.
[0056] As mentioned above, the mobile phone 1000
acquires the sound sample of the first predetermined pe-
riod of time, while the program channel information re-
trieval server 150 acquires and stores the sound sample
of the second predetermined period of time. In order to
carry out an effective matching and comparison between
the two sound samples, it should be ensured that the two
predetermined periods of time can overlap a minimum
sound sample duration for comparing sounds (a mini-
mum comparison window) (e.g., 5s), and the minimum
comparison window is a minimum time span enabling a
definite judgment of correlation between the two sound
samples. The first predetermined period of time is usually
set to be longer than the minimum comparison window,
for example, the first predetermined period of time may
be set as 5 to 10s. But in consideration of delay of wireless
communication, the first predetermined period of time
should not be set too long, so that the sound sample
acquired by the mobile phone 1000 can be transmitted
to the program channel information retrieval server 150
in time. The second predetermined period of time is usu-
ally set relatively long so that there is always a sound
sample in the program channel information database that
can at least overlap a time span of the minimum com-
parison window with the sound sample transmitted from
the mobile phone 1000, e.g., may be set as 30 t0 60s.
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For example, the second predetermined period of time
may be determined at least based on the first predeter-
mined period, a maximum transmission delay (e.g., 2s)
for transmitting the sound sample from the mobile phone
1000 to the program channel information retrieval server
150, a time interval for dynamically updating the program
channel information database, and the minimum com-
parison window.
[0057] The above-described flowchart 200 is just ex-
emplary and illustrative. The method according to the
present disclosure does not necessarily include each of
the above steps, and some of the steps can be deleted,
combined or order-reversed. These modifications are all
included within the scope of the present disclosure with-
out deviating from the spirit and scope of the present
disclosure.
[0058] In addition, if in step S230 the mobile phone
1000 fails to successfully transmit the acquired sound
sample to the program channel information retrieval serv-
er 150 within a predetermined time, then, the mobile
phone 1000 may re-sample and transmit the sound of
the program being played by the TV set 110, so as to
avoid a situation that the program channel information
retrieval server 150 cannot find in the program channel
information database a sound sample matching the
sound sample received from the mobile phone 1000 due
to time difference.
[0059] In addition, there may be a situation in the prac-
tice that multiple channels play a same program synchro-
nously. In this case, the program channel information re-
trieval server 150 will find in the program channel infor-
mation database multiple pieces of program channel in-
formation matching the received sound sample. Prefer-
ably, the program channel information retrieval server
150 transmits all the program channel information rep-
resenting all those matches to the mobile phone 1000
for the user’s selection.
[0060] Fig. 3 illustrates a block diagram of an operating
circuit 1001 or system configuration of the mobile phone
1000 according to an embodiment of the present disclo-
sure, including a tuning means 1200 according to an em-
bodiment of the present disclosure. The drawing is ex-
emplary and other type of circuit may also be used to
supplement or replace the operating circuit to realize tel-
ecom function or other function. The operating circuit
1001 includes a controller 1010 (sometimes called as
processor or operation control, which may include micro-
processor or other processing means and/or logic
means) that receives an input and controls respective
parts and operations of the operating circuit 1001. An
input module 1030 provides an input to the controller
1010. The input module 1030 for example is a key or
touch input means. A camera 1060 may include a lens,
a shutter and an image sensor 1060s (e.g., digital image
sensor such as Charge Coupled Apparatus (CCD),
CMOS apparatus, or other image sensor). The image
detected by the image sensor 1060s can be provided to
the controller 1010 for a usage in conventional way, e.g.,

storage, transmission, etc.
[0061] A display controller 1025 responds to an input
from a touch-screen display 1020 or other type of display
1020 capable of providing input to the display controller
1025. Thus, for example, a touch by a stylus or finger on
a portion of the touch-screen display 1020, e.g., selection
of picture on displayed picture list, selection of icon or
function in Graphical User Interface (GUI) displayed on
the display 1020, can provide an input to the controller
1010 in a conventional way. The display controller 1025
may further receive an input from the controller 1010 to
display image, icon, information, etc. on the display 1020.
The input module 1030 for example may be a key and/or
a signal-conditioning circuit, a decoding circuit or other
appropriate circuit for providing information indicating op-
erating one or more keys in conventional way.
[0062] A memory 1040 is coupled to the controller
1010. The memory 1040 may be a solid state memory
such as ROM, RAM, SIM card, etc., and may also be
such a memory that stores information even if power is
off, capable of being selectively erased and provided with
more data, and the example of the memory sometimes
is called as EPROM. The memory 1040 may be a device
of other type. The memory may be or may include a non-
transitory memory. The memory 1040 includes a buffer
memory 1041 (sometimes called as buffer). The memory
1040 may further include an application/function storage
unit 1042 for storing application programs and function
programs or performing routine of operation of the mobile
phone 1000 through the controller 1010. The memory
1040 may further include a data storage unit for storing
data, e.g., contact person, digital data, picture, sound
and/or any other data used by the mobile phone 1000.
A driver storage unit 1044 of the memory 1040 may in-
clude various drivers of the mobile phone 1000 for com-
munication function and/or performing other functions
(e.g., messaging application, address book application,
etc.) of the mobile phone 1000.
[0063] The mobile phone 1000 includes a telecom unit.
The telecom unit for example includes a communication
module 1050, i.e., a transmitter/receiver 1050 for trans-
mitting outgoing signal and receiving incoming signal via
an antenna 1055. The communication module (transmit-
ter/receiver) 1050 is coupled to the controller 1010 to
provide input signal and receive output signal, which may
be same as the structure and/or operation or the condition
of a conventional mobile phone. The communication
module (transmitter/receiver) 1050 is also coupled to a
speaker 1072 and a microphone 1071 to provide audio
output via the speaker 1072, and receive audio input from
the microphone 1071, so as to realize a normal telecom
function. The speaker 1072 and the microphone 1071
enable the user to listen and speak via the mobile phone
1000. An audio processor 1070 may include any appro-
priate buffer, decoder, amplifier, etc. In addition, the au-
dio processor 1070 is coupled to the controller 1010, so
as to record sound locally via the microphone 1071, and
play sound stored locally via the speaker 1072.
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[0064] The mobile phone 1000 further includes a pow-
er supply 1005 capable of being coupled so as to supply
electric power to the operating circuit 1001 after an
ON/OFF switch 1006 is closed.
[0065] With respect to telecom function and/or various
other applications and/or functions selectable from the
GUI, the mobile phone 1000 may be operated in a con-
ventional way. For example, the mobile phone 1000 may
initiate and receive a phone call, play music, picture, vid-
eo, movie, etc., take and store photo or video, fabricate,
store, maintain and display file and database (e.g., con-
tact person or other database), browse Internet, remind
calendar, etc.
[0066] The mobile phone 1000 further includes a short-
range communication unit 1100 capable of carrying out
a short-range communication between the mobile phone
1000 and other apparatus for example via Bluetooth con-
nection or other wireless transmission way. For example,
when two apparatuses are several meters away or clos-
er, a communication can be carried out through the short-
range communication unit 1100 to transmit files and syn-
chronize data, etc.
[0067] The typical configuration of the mobile phone
1000 is described above, but it will be apparent to a per-
son skilled in the art that a mobile phone according to
the present disclosure does not include all components
of the above configuration necessarily. The scope of the
present disclosure is defined by the claims.
[0068] The configurations of the tuning device, circuit,
means, etc. 1200 included in the mobile phone 1000 and
the program channel information retrieval server 150 ac-
cording to an embodiment of the present disclosure are
described as follows with reference to Figs. 4 and 5 re-
spectively.
[0069] Fig. 4 is a functional block diagram illustrating
an example configuration of the tuning means 1200, e.g.,
tuning device, circuit, etc., included in the mobile phone
1000 according to an embodiment of the present disclo-
sure.
[0070] As illustrated in Fig. 4, the tuning means 1200
may include a sound sample acquiring unit 1210, a trans-
mitting unit 1220, a receiving unit 1230 and a tuning and
playing unit 1240.
[0071] The sound sample acquiring unit 1210 may be
configured to acquire a sound sample of a first predeter-
mined period of time in a predetermined format from a
program including audios being played by a program
playing source (e.g., a TV set 110). The predetermined
format for example specifies a sampling rate and a data
compression format of the sound sample. The setting of
the first predetermined period of time is described as pre-
viously.
[0072] The transmitting unit 1220 may be configured
to transmit, through a communication network (e.g., via
the base station 130 and the mobile communication net-
work 140), the sound sample acquired by the sound sam-
ple acquiring unit 1210 to the program channel informa-
tion retrieval server 150 connected to the communication

network. The configuration of the program channel infor-
mation retrieval server 150 is described below with ref-
erence to Fig. 5.
[0073] The receiving unit 1230 may be configured to
receive program channel information fed back by the pro-
gram channel information retrieval server 150.
[0074] The tuning and playing unit 1240 may be con-
figured to tune to an appropriate program channel based
on the program channel information received by the re-
ceiving unit 1230, so as to receive over the network 140
and play a program corresponding to the program chan-
nel information.
[0075] In addition, the tuning and playing unit 1240
may be further configured to, based on the program chan-
nel information received by the receiving unit 1230 and
program playing applications (e.g., a mobile TV applica-
tion or a radio application) supported by the mobile phone
1000, select an appropriate program playing application
to play the program corresponding to the program chan-
nel information.
[0076] If the program channel information received by
the receiving unit 1230 indicates a TV program source
and the mobile phone 1000 supports the mobile TV ap-
plication, e.g., an application or software, etc. and/or as-
sociated hardware to play a TV program, the tuning and
playing unit 1240 selects the mobile TV application to
play the program corresponding to the program channel
information. Otherwise, the tuning and playing unit 1240
may select the radio application, e.g., an application or
software, etc., and/or associated hardware, to play au-
dios of the program.
[0077] In addition, the tuning means 1200 may be fur-
ther configured to, when the transmitting unit 1220 fails
to successfully transmit the sound sample acquired by
the sound sample acquiring unit 1210 to the program
channel information retrieval server 150 within a prede-
termined time, instruct the sound sample acquiring unit
1210 to re-sample the sound of the program being played
by the TV set 110, and then instruct the transmitting unit
1220 to transmit the re-sampled sound sample, so as to
avoid the situation that the program channel information
retrieval server 150 cannot find a sound sample matching
the sound sample received from the mobile phone 1000
in the program channel information database due to time
difference.
[0078] In addition, although not illustrated in the draw-
ing, the tuning means 1200 may further include a program
channel information presenting and selecting unit, which
is configured to, in case that the receiving unit 1230 re-
ceives multiple pieces of program channel information
from the program channel information retrieval server
150, present those program channel information to the
user for the user’s selection. Thus, the tuning and playing
unit 1240 may receive and play a corresponding program
based on the program channel information selected by
the user.
[0079] Fig. 5 is a functional block diagram illustrating
an example configuration of the channel information re-
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trieval server 150 according to an embodiment of the
present disclosure.
[0080] The channel information retrieval server 150 is
connected to one or more program sources 160 (the term
"source(s) means one or more sources, for example),
and is configured to acquire and store in real-time, sound
samples of a second predetermined period of time from
audios of program channels of the program sources 160,
compare the sound sample transmitted from the trans-
mitting unit 1220 of the mobile phone 1000 with each of
the stored sound samples, so as to determine program
channel information corresponding to the sound sample
transmitted from the transmitting unit 1220 of the mobile
phone 1000, and feed back the determined program
channel information to the mobile phone 1000 through
the communication network. The setting of the second
predetermined period of time has been described previ-
ously.
[0081] As illustrated in Fig. 5, the program channel in-
formation retrieval server 150 may include a tracking and
decoding unit 1510, a storing unit 1520, a comparing unit
1530 and a feedback unit 1540.
[0082] The tracking and decoding unit 1510 may be
configured to track and decode in real-time, audio infor-
mation of program channels of at least one program
source 160 connected to the program channel informa-
tion retrieval server 150, and acquire sound samples of
a second predetermined period of time in a predeter-
mined format same as that of the sound sample acquired
by the mobile phone 1000, based on the decoded audio
information with respect to the program channels of the
program sources.
[0083] In details, the tracking and decoding unit 1510
receives in real-time from each program source 160, a
signal transmission stream multiplexing audio/video data
streams of the program channels of the program source
160, demultiplexes and decodes the received signal
transmission streams to restore the audio information of
the program channels of the program sources, and then
acquires sound samples of the second predetermined
period of time in a predetermined format same as that of
the sound sample acquired by the mobile phone 1000,
based on the decoded audio information.
[0084] The storing unit 1520 may be configured to
store, the program channel information of the program
channels of the program sources 160 and the sound sam-
ples acquired by the tracking and decoding unit 1510
from the respective program channel, into a program
channel information database, and update the program
channel information database in a predetermined time
interval.
[0085] The comparing unit 1530 may be configured to
compare the sound sample received from the mobile
phone 1000 with the sound samples associated with re-
spective program channels of respective program sourc-
es 160 stored in the program channel information data-
base, so as to determine program channel information
corresponding to the received sound sample. The com-

paring unit 1530, for example, may carry out correlation
operations respectively on the sound sample transmitted
from the mobile phone 1000 and each of the sound sam-
ples stored in the program channel information database,
and if an obvious correlation peak occurs in a result of
correlation operation on the sound sample transmitted
from the mobile phone 1000 and one of the sound sam-
ples stored in the program channel information database,
or the correlation peak is the maximum among all the
results of correlation operations, it can be determined
that the sound sample transmitted from the mobile phone
1000 and the one sound sample stored in the program
channel information database are both corresponding to
a same program, thus the program channel information
is determined.
[0086] The comparing unit 1530 may select, based on
a location of the mobile phone 1000 determined by the
network, a program source corresponding to the location,
and preferentially compare the received sound sample
with the sound samples associated with program chan-
nels of the selected program source stored in the program
channel database, so as to determine the program chan-
nel information. This is especially advantageous in case
that the service covers a large extent (e.g., the whole
county, even the whole world) and the program sources
are numerous, and the retrieval speed will be greatly im-
proved. In the mobile communication system, acquiring
the location of the mobile phone 1000 via the base station
is conventional technical means. In this case, the location
information of the mobile phone 1000 is transmitted in
accompany with, e.g., together with, the sound sample
acquired by the mobile phone 1000, to the channel infor-
mation retrieval server 150 or the program channel infor-
mation retrieval service center, which may include or be
coupled toa plurality of program channel information re-
trieval servers 150.
[0087] Next, the feedback unit 1540 feeds back the
determined program channel information to the mobile
phone 1000 through the communication network (via the
mobile communication network 140 and the base station
130), so that the mobile phone 1000 tunes to an appro-
priate program channel based on the program channel
information to receive over the network and play the pro-
gram corresponding to the program channel information.
[0088] There may be a situation that the comparing
unit 1530 determines multiple pieces of program channel
information for the sound sample received from the mo-
bile phone 1000 (e.g., a same program is played in mul-
tiple channels synchronously). In this case, the feedback
unit 1540 may feed back all the multiple pieces of pro-
gram channel information determined by the comparing
unit 1530 to the mobile phone 1000 for the user’s selec-
tion.
[0089] It will be appreciated that various portions of the
present disclosure can be implemented in hardware, soft-
ware, firmware, or a combination thereof. In the de-
scribed embodiments, a number of the steps or methods
may be implemented in software or firmware that is stored
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in a memory and executed by a suitable instruction ex-
ecution system. If implemented in hardware, for example,
as in an alternative embodiment, implementation may be
with any or a combination of the following technologies,
which are all well known in the art: discrete logic circuit
(s) having logic gates for implementing logic functions
upon data signals, application specific integrated circuit
(s) (ASIC) having appropriate combinational logic gates,
programmable gate array(s) (PGA), field programmable
gate array(s) (FPGA), etc.
[0090] Any process or method descriptions or blocks
in the flow diagram or otherwise described herein may
be understood as representing modules, fragments, or
portions of code which include one or more executable
instructions for implementing specific logical functions or
steps in the process, and alternate implementations are
included within the scope of the preferred embodiment
of the present disclosure in which functions may be ex-
ecuted out of order from that shown or discussed, includ-
ing substantially concurrently or in reverse order, de-
pending on the functionality involved, as would be un-
derstood reasonably by those skilled in the art of the
present disclosure.
[0091] The logic and/or steps represented in the flow
diagrams or otherwise described herein, for example,
may be considered an ordered listing of executable in-
structions for implementing logical functions, can be em-
bodied in any computer-readable medium for use by or
in connection with an instruction execution system, ap-
paratus, or device, such as a computer-based system,
processor-containing system, or other system that can
fetch the instructions from the instruction execution sys-
tem, apparatus, or device and execute the instructions.
In the context of this Specification, a "computer-readable
medium" can be any means that can contain, store, com-
municate, propagate, or transport the program for use
by or in combination with the instruction execution sys-
tem, apparatus, or device. The computer readable me-
dium can be, for example but not limited to, an electronic,
magnetic, optical, electromagnetic, infrared, or semicon-
ductor system, apparatus, device, or propagation medi-
um. More specific examples (a non-exhaustive list) of the
computer-readable medium would include the following:
an electrical connection portion (electronic device) hav-
ing one or more wires, a portable computer diskette (mag-
netic device), a random access memory (RAM) (elec-
tronic device), a read-only memory (ROM) (electronic de-
vice), an erasable programmable read-only memory
(EPROM or Flash memory) (electronic device), an optical
fiber (optical device), and a portable compact disc read-
only memory (CDROM) (optical device). Note that the
computer-readable medium could even be paper or an-
other suitable medium upon which the program is printed,
as the program can be electronically captured, via for
instance optical scanning of the paper or other medium,
then compiled, interpreted or otherwise processed in a
suitable manner if necessary, and then stored in a com-
puter memory.

[0092] The above description and drawings depict the
various features of the disclosure. It shall be appreciated
that the appropriate computer code could be prepared
by a person skilled in the art to carry out the various steps
and processes described above and illustrated in the
drawings. It also shall be appreciated that the various
terminals, computers, servers, networks and the like de-
scribed above may be of any type and that the computer
code may be prepared to carry out the disclosure using
such apparatus in accordance with the disclosure hereof.
[0093] Specific embodiments of the present disclosure
are disclosed herein. A person skilled in the art will easily
recognize that the disclosure may have other applica-
tions in other environments. In the fact, many embodi-
ments and implementations are possible. The accompa-
nied claims are in no way intended to limit the scope of
the present disclosure to the specific embodiments de-
scribed above. In addition, any recitation of "device con-
figured to ..." is intended to evoke a device-plus-function
reading of an element and a claim, whereas, any element
that does not specifically use the recitation "device con-
figured to ...", is not intended to be read as a device-plus-
function element, even if the claim otherwise includes
the word "device".
[0094] Although the present disclosure has been illus-
trated and described with respect to a certain preferred
embodiment or multiple embodiments, it is obvious that
equivalent alterations and modifications will occur to a
person skilled in the art upon the reading and understand-
ing of this specification and the accompanied drawings.
In particular regard to the various functions performed
by the above elements (components, assemblies, devic-
es, compositions, etc.), the terms (including a reference
to a "device") used to describe such elements are intend-
ed to correspond, unless otherwise indicated, to any el-
ement which performs the specified function of the de-
scribed element (i.e., that is functionally equivalent), even
though not structurally equivalent to the disclosed struc-
ture which performs the function in the herein illustrated
exemplary embodiment or embodiments of the present
disclosure. In addition, although a particular feature of
the disclosure may have been described above with re-
spect to only one or more of several illustrated embodi-
ments, such feature may be combined with one or more
other features of the other embodiments, as may be de-
sired and advantageous for any given or particular ap-
plication.

Claims

1. An apparatus for tuning to a program channel based
on a sound sample in a mobile communication ter-
minal, comprising:

a sound sample acquiring unit configured to ac-
quire a sound sample of a predetermined period
of time in a predetermined format from a pro-
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gram comprising audio being played by a pro-
gram playing source;
a transmitting unit configured to transmit the
sound sample acquired by the sound sample
acquiring unit to a server over a network, so as
to acquire corresponding program channel in-
formation based on the sound sample;
a receiving unit configured to receive the ac-
quired program channel information; and
a tuning and playing unit configured to tune to
an appropriate program channel based on the
program channel information received by the re-
ceiving unit, so as to receive over the network
and play a program corresponding to the pro-
gram channel information.

2. The apparatus according to claim 1, wherein the pre-
determined period of time is longer than predeter-
mined minimum sound sample duration for acquiring
program channel information based on the sound
sample.

3. The apparatus according to either one of claims 1 or
2, wherein the tuning and playing unit is further con-
figured to, based on the program channel information
received by the receiving unit and program playing
applications supported by the mobile communication
terminal, select an appropriate one of the program
playing applications to play the program correspond-
ing to the program channel information, and
wherein the mobile communication terminal includes
a mobile TV application, and
wherein, when the program channel information re-
ceived by the receiving unit indicates a TV program
source, the tuning and playing unit selects the mobile
TV application to play the program corresponding to
the program channel information.

4. The apparatus according to any one of claims 1-3,
further comprising a program channel information
presenting and selecting unit configured to, when
the receiving unit receives more than one piece of
program channel information, present the more than
one piece of program channel information to the user
for the user’s selection, and
wherein the tuning and playing unit is further config-
ured to, based on the program channel information
selected by the user through the program channel
information presenting and selecting unit, tune to an
appropriate channel so as to receive over the net-
work and play the program corresponding to the se-
lected program channel information.

5. The apparatus according to any one of claims 1-4,
wherein the sound sample acquiring unit is config-
ured to re-acquire a sound sample of the program
when the transmitting unit fails to successfully trans-
mit the sound sample acquired by the sound sample

acquiring unit to the server over the network within
predetermined time.

6. A mobile communication terminal, comprising the
apparatus according to any of claims 1 to 5.

7. A method for tuning to a program channel based on
a sound sample in a mobile communication terminal,
comprising:

activating a sound sample-based tuning func-
tion of the mobile communication terminal;
acquiring, by the mobile communication termi-
nal, a sound sample of a predetermined period
of time in a predetermined format from a pro-
gram comprising audio played by a program
playing source;
transmitting, by the mobile communication ter-
minal, the acquired sound sample to a server
over a network, so as to acquire corresponding
program channel information based on the
sound sample; and
tuning, by the mobile communication terminal,
to an appropriate program channel based on the
received program channel information, so as to
receive over the network and play a program
corresponding to the program channel informa-
tion.

8. The method according to claim 7 , wherein said ac-
quiring comprises acquiring a sound sample of a pre-
determined period of time that is longer than prede-
termined minimum sound sample duration for ac-
quiring program channel information based on the
sound sample.

9. The method according to either one of claims 7 or
8, wherein the step of tuning comprises playing the
program, including selecting, by the mobile commu-
nication terminal, based on the received program
channel information and program playing applica-
tions supported by the mobile communication termi-
nal, an appropriate one of the program playing ap-
plications to play the program corresponding to the
program channel information, and
wherein when the program channel information re-
ceived by the mobile communication terminal indi-
cates a TV program source, and if the mobile com-
munication terminal comprises a mobile TV applica-
tion, said playing the program comprises laying the
program corresponding to the program channel in-
formation by the mobile TV application.

10. A program channel information retrieval server, com-
prising:

a tracking and decoding unit configured to track
and decode in real-time, audio information of
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program channels of at least one program
source connected to the server, and acquire a
sound sample of a first predetermined period of
time in a predetermined format, based on the
decoded audio information with respect to the
program channels of the program source(s);
a storing unit configured to store the program
channel information of the program channels of
the program source(s) and the sound samples
acquired by the tracking and decoding unit in a
predetermined time interval with respect to the
program channels, into a database in associa-
tion with each other;
a comparing unit configured to compare a sound
sample of a second predetermined period of
time received from a mobile communication ter-
minal via a network with the sound samples as-
sociated with the program channels of the pro-
gram source(s) stored in the database, so as to
determine program channel information corre-
sponding to the received sound sample, wherein
the sound sample of the second predetermined
period of time is acquired by the mobile commu-
nication terminal in the predetermined format
with respect to a program comprising audio be-
ing played by a program playing source; and
a feedback unit configured to feed back the de-
termined program channel information to the
mobile communication terminal via the network,
so that the mobile communication terminal is ca-
pable of tuning to an appropriate program chan-
nel based on the fed back program channel in-
formation to receive and play the program cor-
responding to the program channel information.

11. The program channel information retrieval server ac-
cording to claim 10, wherein the comparing unit is
further configured to select, based on a location of
the mobile communication terminal determined by
the network, a program source corresponding to the
location and compare the received sound sample
with the sound samples associated with respective
program channels of the selected program source
stored in the database, and
wherein the comparing unit is further configured to
carry out correlation operations respectively on the
sound sample transmitted from the mobile commu-
nication terminal and the sound samples associated
with respective program channels stored in the da-
tabase, and if an obvious peak occurs in a result of
correlation operation on the sound sample transmit-
ted from the mobile communication terminal and one
of the sound samples stored in the database, as com-
pared with the results of other correlation operations,
determine that a program channel corresponding to
the one sound sample is the program channel being
played by the program playing source when the mo-
bile communication terminal acquires the sound

sample.

12. A method for acquiring program channel information
based on a sound sample in a program channel in-
formation retrieval server connected to at least one
program source so as to acquire program related
information from the at least one program source,
comprising:

tracking and decoding in real-time, audio infor-
mation of program channels of the at least one
program source;
acquiring a sound sample of a first predeter-
mined period of time in a predetermined format,
based on the decoded audio information with
respect to the program channels of the at least
one program source;
storing the program channel information of the
program channels of the at least one program
source and sound samples acquired in a prede-
termined time interval with respect to the pro-
gram channels, into a database in association
with each other;
receiving a sound sample of a second predeter-
mined period of time in the predetermined format
from a mobile communication terminal;
comparing the received sound sample with the
sound samples associated with the program
channels of the at least one program source
stored in the database, so as to determine pro-
gram channel information corresponding to the
received sound sample; and
feeding back the determined program channel
information to the mobile communication termi-
nal.

13. The method according to claim 12, wherein the step
of tracking and decoding in real-time, audio informa-
tion of program channels of the at least one program
source comprises:

receiving in real-time from each program
source, a transmission stream multiplexing au-
dio/video data streams of the program channels
of the program source, and decoding audio in-
formation of the program channels of the pro-
gram source from the received transmission
stream, and
wherein the first predetermined period is deter-
mined at least based on the second predeter-
mined period, a transmission delay for transmit-
ting the sound sample from the mobile commu-
nication terminal to the program channel infor-
mation retrieval server, the predetermined time
interval and minimum sound sample duration for
acquiring program channel information through
sound comparison.
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14. The method according to claim 13, wherein the step
of comparing the sound samples comprises:

carrying out correlation operations respectively
on the sound sample transmitted from the mo-
bile communication terminal and the sound
samples associated with the program channels
stored in the database; and
if an obvious peak occurs in a result of correla-
tion operation on the sound sample transmitted
from the mobile communication terminal and
one of the sound samples stored in the data-
base, as compared with the results of other cor-
relation operations, determining that a program
channel corresponding to the one sound sample
is the program channel played by the program
playing source when the mobile communication
terminal acquires the sound sample.

15. A system for determining program channel informa-
tion based on a sound sample, comprising the mobile
communication terminal according to claim 6, and
the program channel information retrieval server ac-
cording to any of claims 10 to 11.
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