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(57) ABSTRACT

An additional information processing apparatus and method
selectively processes and stores additional information con-
tained in a TV broadcast signal according to specifications set
by a user, subdivides information of the type of additional
information received 1n real time, and displays the informa-
tion on a screen. Additional information contained 1n a broad-
cast signal 1s classified by type before transmission. Only
additional information of the type(s) desired by a user is
selected and acquired from the received additional informa-
tion. The type(s) of additional information acquired 1s (are)
displayed on a screen 1n real time. Accordingly, only the
additional information needed by the user 1s selectively stored

in memory and memory can be efliciently used. Since the
type(s) of additional information received 1s (are) displayed
on the screen 1n detail, the user can easily understand the
type(s) of additional information being received currently so
that the additional information can be effectively used. In
addition, subdivided additional information suitable for the
various classes of TV viewers can be developed so that addi-
tional information contents can be efficiently developed.

27 Claims, 3 Drawing Sheets
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APPARATUS AND METHOD FOR
PROCESSING ADDITIONAL INFORMATION
IN TELEVISION

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CLAIM OF PRIORITY

This application makes reference to, incorporates the same
herein, and claims all benefits accruing under 35 U.S.C. §119
from my application APPARATUS AND METHOD FOR
PROCESSING AN ADDING INFORMATION ON TELE-
VISION filed with the Korean Industrial Property Office on 9
Mar. 2001 and there duly assigned Ser. No. 12242/2001.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to an apparatus and method
for processing information in a television (TV), and more
particularly, to an additional information processing appara-
tus and method for selectively processing and storing addi-
tional information contained in a TV broadcast signal accord-
ing to specifications set by a user, for subdividing information
on the type of additional information received in real time,
and for displaying the information on a screen.

2. Related Art

As data processing techniques develop, a TV station trans-
mits various types of additional information, including gen-
eral information on TV programs, in addition to video and
audio signals. A TV recewver recerves the additional informa-
tion, and uses the additional information according to a TV
viewer’s request.

For such data broadcasts in an analog broadcast system, the
additional information 1s embedded 1n a predetermined hori-
zontal synchronizing signal section, which does not influence
the picture that 1s displayed, and 1s then transmitted. Thus,
there 1s a limit to the amount of additional information which
can he transmitted. Consequently, various information ser-
vices cannot be provided. However, as digital broadcast sys-
tems have developed, a large amount of additional informa-
tion which TV viewers can conveniently use can be provided.
Accordingly, many different types of additional information,
such as that relating to education, games and on-line com-
merce mformation, as well as general program information,
can be provided.

In conventional television, all additional information
received 1s stored 1n a memory, regardless of the type of
additional information. Accordingly, waste of the capacity of
memory occurs. Moreover, since unnecessary additional
information 1s stored in the memory, a user suilers inconve-
nience in utilizing the additional information. In addition, a
user cannot recognize in detail the type of information

received 1n real time so that the user cannot efficiently utilize
the additional information.

SUMMARY OF THE INVENTION

To solve the above problems, 1t 1s an object of the present
invention to provide an additional information processing
apparatus and method for grouping additional information
contained 1n a broadcast signal by type, for transmitting the
grouped additional information, for selectively acquiring
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additional information on only the type desired by a user, for
subdividing information based on the type of additional infor-

mation received, and for displaying the subdivided informa-
tion on a television screen.

Accordingly, to achieve the above object of the invention,

there 1s provided an additional information transmitting appa-
ratus for processing additional information for a TV broad-
cast signal. The apparatus includes: an additional information
class code 1mnsertion unit for receiving the additional informa-
tion to be embedded 1n the broadcast signal, and for inserting
a class code indicating the type of the additional information;
and a multiplexer for multiplexing coded video data, coded
audio data and the additional information, including the class
code, and for outputting a single bit stream.
To achieve the above object of the mnvention, there 1s also
provided an apparatus for processing additional information
embedded 1n a TV broadcast signal. The apparatus includes:
a demultiplexer for separating video data, audio data and the
additional information from a channel decoded broadcasting
signal; a controller for receiving the additional information
separated by the demultiplexer, for extracting an additional
information class code from the additional information, and
for generating an additional information storage control sig-
nal and an additional information display control signal when
the extracted additional information class code 1s included in
additional information class codes selected by a user; a
memory for storing the additional information in an area
assigned to the type of additional information 1n response to
the additional information storage control signal; an addi-
tional information class display signal generator for generat-
ing 1image data to display the type of information correspond-
ing to the extracted additional information class code on a
screen 1n response to the additional information display con-
trol signal; and a video signal processor for decoding the
video data separated by the demultiplexer, for mixing the
decoded video data and the 1mage data generated from the
additional information class display signal generator, and for
performing signal processing on the mixed result for display
on the TV screen.

To achieve the above object of the mnvention, there 1s also
provided a method of processing additional information
embedded 1n a TV broadcast signal. The method includes the
steps of (a) extracting an additional information class code
from the additional information being received, (b) determin-
ing whether the extracted additional information class code
conforms to a condition of the acquisition of additional infor-
mation set by a user, and (c¢) separately storing the additional
information 1n a memory according to its type and displaying
the type of additional information on a TV screen when 1t 1s
determined that the extracted additional information class
code conforms to the condition of the acquisition of addi-
tional information set by the user 1n step (b).

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention, and many
of the attendant advantages thereof, will be readily apparent
as the same becomes better understood by reference to the
following detailed description when considered 1n conjunc-
tion with the accompanying drawings, 1n which like reference
numerals 1ndicate the same or similar components, and
wherein:

FIG. 1 1s a block diagram of an additional information
transmitting apparatus according to the present invention;

FIG. 2 1s a block diagram of an additional information
processing apparatus in a television according to the present
invention; and
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FIG. 3 1s a flowchart of a method of processing additional
information according to the present ivention.

DETAILED DESCRIPTION OF THE PR
INVENTION

T
o>

ENT

FIG. 1 1s a block diagram of an additional information
transmitting apparatus according to the present invention. As
shown in FI1G. 1, an additional information transmitting appa-
ratus according to the present mvention includes a multi-
plexer 101, an additional information class code insertion unit
102, a modulator 103 and a transmitting antenna 104.

Video and audio signals to be broadcast are separately
MPEG-coded by a digital signal processor (DSP) (not
shown), and are then 1nputted to the multiplexer 101. Addi-
tional information embedded 1n a broadcast signal 1s com-
posed of a variety of contents, such as basic information as to
a program and education, games and on-line commerce imnfor-
mation.

The additional information class code insertion unit 102
subdivides additional information by type according to its
characteristics, and inserts into the additional information
class codes denoting the types of additional information. For
example, the additional information 1s subdivided 1nto gen-
eral program information, education information, game
information and on-line commerce iformation.

The multiplexer 101 multiplexes the coded video and audio
data, and the additional information containing the class
codes according to broadcast standards, so as to output a
single bit stream. Thereatter, the multiplexed data 1s modu-
lated by the modulator 103, and 1s then transmitted over the
air through the transmitting antenna 104.

Since additional imnformation contained in a broadcast sig-
nal transmitted from a broadcast station through such opera-
tions has class codes denoting the types of additional 1nfor-
mation, a TV set can eflectively process the additional
information using the additional information class codes.

The additional information processing operation of a TV
set recerving a broadcast signal will be described with refer-
ence to FIG. 2. As shown 1n FIG. 2, an additional information
receiving apparatus ina TV according to the present invention
includes an antenna 201, a tuner 202, a channel decoder 203,
a demultiplexer 204, a key iput unit 205, a controller 206, a
memory 207, an audio decoder 208, a first digital-to-analog
(D/A) converter 209, a speaker 210, a video decoder 211, a
mixer 212, a second digital-to-analog (ID/A) converter 213, an
additional information processor 214, an additional informa-
tion class display signal generator 215, and a display unit 216.

The audio decoder 208 and the first digital-to-analog (ID/A)
converter 209 are referred to as an audio signal processor
1000. The video decoder 211, the mixer 212 and the second
digital-to-analog (D/A) converter 213 are referred to as a
video signal processor 2000.

When a user selects a channel to view after turming on the
power of a'TV setusing a key button on the key input unit 205,
the tuner 202 selects and outputs the broadcast signal of the
selected channel among the broadcast signals received
through the antenna 201 or an 1input terminal. Then, the chan-
nel decoder 203 recovers a digital signal detected from the
broadcast signal of the selected channel 1n packet units, and
outputs the recovered packet data to the demultiplexer 204.
The demultiplexer 204 separates the recovered packet data
into audio data, video data and additional information data
and outputs the separated data in the form of individual bat
streams.

Then, the audio data 1s decoded by the audio decoder 208,

converted 1nto an analog signal by the first digital-to-analog
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(D/A) converter 209, and then finally output through the
speaker 210. The video data 1s decoded by the video decoder

211. Thereatter, the decoded video data, additional informa-

tion-processed data and additional information class display
image data are mixed by the mixer 212. The mixed data 1s
converted into an analog signal by the second digital-to-
analog (D/A) converter 213, and 1s then finally output through
the display unit 216.

The additional information data output from the demulti-

plexer 204 1s processed by the controller 206. Once the addi-
tional information 1s recerved, the controller 206 extracts an
additional information class code from the additional 1nfor-
mation. As described 1n FIG. 1, the additional information
class code denotes the type of additional information which
has been 1nserted into the broadcast signal when the broadcast
signal 1s transmitted from a broadcast station.

Thereafter, the controller 206 determines whether the
extracted additional information class code satisfies the con-
ditions of the acquisition of additional information. Here, the
term “‘conditions of the acquisition of additional information™
denotes information as to the selection of the type(s) of addi-
tional information, desired to be acquired from the additional
information contained in the broadcast signal, as designated
by the user using a key 1n the key input unit 205. For example,
when the user intends to use general program information and
education information only from the additional information
received, the types of additional information to be selected are
restricted to the program information and education informa-
tion 1n a user mode for the conditions of the acquisition of
additional information. When the user itends to acquire all
types of additional information, a default mode 1s selected.

The controller 206 determines whether the additional
information class code extracted from the received additional
information 1s the same as the class code of the type selected
by the user. When the extracted additional information class
code 1s the same as the class code of the additional informa-
tion selected by the user, the controller 206 controls the
received additional information corresponding to the class
code so that 1t 1s stored 1n a corresponding area of the memory
207, which 1s divided into a plurality of areas for each type of
additional information.

When the extracted additional information class code 1s the
same as the class code of the type selected by the user, the
controller 206 also outputs an additional information display
control signal corresponding to the additional information
class code to the additional information class display signal
generator 215. In addition, the controller 206 reads additional
information from the memory 207 in response to an addi-
tional information processing command received from the
key input unit 205.

Next, the additional information class display signal gen-
erator 215 generates 1mage data for displaying the type of
additional information 1n response to the additional informa-
tion display control signal. For example, the image data can
be programmed 1nto icon 1image data implicitly representing
the type of additional information. The additional informa-
tion processor 214 edits the additional information 1n field or
frame units to generate additional information 1mage data.

The mixer 212 mixes the decoded video signal, the addi-
tional information 1mage data generated from the additional
information processor 214, and the additional information
class display image data generated from the additional infor-
mation class display signal generator 2135. The mixed signal 1s
converted into an analog signal by the second digital-to-
analog (D/A) converter 213, and 1s then outputted through the
display unit 216.
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A method of processing additional information in a TV
according to the present invention will be described 1n detail
with reference to FIGS. 2 and 3. In step 301, a user sets the
conditions for the acquisition of additional information using
a function key 1n the key input umt 205. For example, the
conditions of the acquisition of additional information are
largely set by a default mode and a user mode. In the default
mode, all types of additional information recerved are sepa-
rately stored by type in the memory 207, and the additional
information currently being received 1s displayed on a screen
regardless of the type of additional information. In the user
mode, among all types of additional information recerved,
only additional information of the type selected by the user 1s
stored by type 1in the memory 207, and the type of additional
information 1s displayed on a screen when the additional
information of the type selected by the user is recerved.

Next, 1n step 302, 1t 1s determined whether additional infor-
mation 1s contained in a broadcast signal being recerved. IT
additional information 1s detected 1n the broadcast signal, 1n
step 303, an additional information class code 1s extracted 1n
the additional information.

Then, 1 step 304, the extracted additional information
class code 1s analyzed to determine whether 1t satisfies the
conditions of the acquisition of additional information set by
the user. In other words, when the user mode has been set by
the user, 1t 1s determined whether the extracted additional
information class code corresponds to the type of additional
information selected by the user.

Based on the result of analysis instep 304, 1n step 305, the
additional information received 1s classified and stored by
type 1n the memory 207 according to the extracted additional
information class code in the default mode. The additional
information received 1s stored at a predetermined area 1n the
memory 207 according to 1ts additional information class
code only when the recerved additional information corre-
sponds to the type selected by the user 1n the user mode.

In step 306, 1n the user mode, an 1mage representing the
type of the additional information 1s displayed on a screen,
regardless of the type of additional information correspond-
ing to the extracted additional information class code. In the
user mode, when the type of additional information being
received 1s the same as that selected by the user, an 1mage
representing the type of additional information correspond-
ing to the additional information class code contained in the
selected additional information 1s displayed on the screen. In
this case, an 1mage representing the type of additional infor-
mation can be programmed as an 1con. For example, general
program information 1s represented by (1), education infor-
mation 1s represented by (e), game information 1s represented
by (g), and on-line commerce information 1s represented by
(¢), 1n the form of 1cons. These icons are displayed on a part
of the screen to inform the user of the type of additional
information being recerved 1n real time.

Through such a configuration and method, only additional
information of the type desired by a user 1s selectively
acquired from the various types of additional information
contained 1n a broadcast signal. The type of additional infor-
mation recerved 1n real time 1s classified according to its
characteristics, and 1s displayed on a screen 1n detail so that a
user can clearly understand the type of additional information
being received currently.

The present ivention can be realized as a method, an
apparatus, a system and so on. When the present invention 1s
realized as soltware, the members of the present invention are
code segments which execute necessary operations. Pro-
grams or code segments may be stored 1n a processor readable
medium, or may be transmitted by a transmaission medium or
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by a computer data signal combined with a carrier 1n a com-
munication network. The processor readable medium may be
any medium which can store or transmit information, such as
an electronic circuit, a semiconductor memory device, a
ROM, a flash memory, an E°ROM, a floppy disc, an optical
disc, a hard disc, an optical fiber medium, or aradio frequency
(RF) network. The computer data signal may be any signal
which can be transmitted through a transmission medium,
such as an electronic network channel, an optical fiber, air, an
clectromagnetic field, or an RF network.

According to the present invention, additional information
contained 1n a broadcast signal 1s classified before transmis-
sion by type according to its characteristics. In a receiving
party, only the additional information of the type (s) desired
by a user 1s selected and acquired from the additional infor-
mation being recerved, and the type(s) of additional informa-
tion acquired 1s displayed on a screen 1n real time. Accord-
ingly, only the additional information needed by the user 1s
selectively stored 1n a memory so that the memory can be
eificiently used. Since the type(s) of additional information
received 1s displayed on the screen in detail, the user can
casily understand the type(s) of additional information being
received currently so that the additional information can be
cifectively used. In addition, subdivided additional informa-
tion suitable for the various classes of TV viewers can be
developed so that additional information contents can be eifi-
ciently developed.

Although the invention has been described with reference
to particular embodiments, 1t will be apparent to one of ordi-
nary skill in the art that modifications to the described
embodiments may be made without departing from the spirit
and scope of the ivention. Therefore, it 1s obvious that the
present invention 1s not restricted to the specific structures or
arrangements shown or described in this specification.

What 1s claimed 1s:

1. An apparatus for processing additional information
embedded 1n a television (TV) broadcast signal, said appara-
tus comprising;

a demultiplexer for separating video data, audio data and
the additional information from a channel decoded
broadcast signal;

a controller for recerving the additional information sepa-
rated by the demultiplexer, for extracting an additional
information class code from the additional information,
and for generating an additional information storage
control signal and an additional information display
control signal when the extracted additional information
class code 1s included 1n additional information class
codes selected by a user;

a memory responsive to the additional information storage
control signal from said controller for storing the addi-
tional information in an area assigned to a type of the
additional information;

an additional mformation class display signal generator
responsive to the additional information display control
signal from said controller for generating image data for
displaying on a screen [a] type [of] information corre-
sponding to the extracted additional information class
code; and

a video signal processor for decoding the video data sepa-
rated by the demultiplexer, for mixing the decoded video
data and the image data generated by the additional
information class display signal generator to obtain a
mixed result, and for performing signal processing on
the mixed result for display on a screen,
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wherein the image data generated by the additional infor-
mation class display signal generator is icon image data
representing the type of additional information.

[2. The apparatus of claim 1, wherein the image data gen-
crated by the additional information class display signal gen-
erator 1s 1con 1mage data presenting the type of additional
information.}

3. The apparatus of claim 1, further comprising a tuner for
receiving and tuning the TV broadcast signal to produce a
tuner output, and a channel decoder for channel decoding the
tuner output to produce the channel decoded broadcast signal.

4. The apparatus of claim 1, further comprising a key input
unit connected to an 1nput of said controller and operable by
the user for selecting the additional information class codes.

5. The apparatus of claim 1, wherein said video signal
Processor Comprises:

a video decoder for recerving and decoding the video data
separated by said demultiplexer to produce the decoded
video data;

a mixer connected to said video decoder and to said addi-
tional information class display signal generator for
mixing the decoded video data and the image data gen-
crated by said additional information class display sig-
nal generator; and

a digital-to-analog converter connected to said mixer for
converting the mixer output to an analog signal for driv-
ing a display unit to obtain the display on the screen.

6. The apparatus of claim 5, further comprising an addi-
tional information processor connected to an output of said
controller and to an 1nput of said mixer for generating addi-
tional information 1mage data and for providing the addi-
tional information 1mage data to said mixer, said mixer mix-
ing the additional information 1image data with the decoded
video data and the image data generated by said additional
information class display signal generator.

7. The apparatus of claim 1, further comprising an audio
signal processor connected to said demultiplexer for recerv-
ing and processing the audio data separated from the channel
decoded broadcast signal by said demultiplexer.

8. The apparatus of claim 7, wherein said audio signal
Processor Comprises:

an audio decoder for decoding the audio data separated
from the channel decoded broadcast signal by said
demultiplexer to obtain an audio decoder output; and

a digital-to-analog converter for converting the audio
decoder output to an analog output for driving a speaker.

9. A method of processing additional information embed-
ded 1n a television broadcast signal, the method comprising
the steps of:

(a) extracting an additional information class code from the

embedded additional information;

(b) determining whether the extracted additional informa-
tion class code conforms to a condition of acquisition of
the additional information;

(c) generating an additional information display control
signal when the extracted additional information class
code conforms to the condition of acquisition of the
additional information; and

(d) displaying the type of the additional information on a
screen 1n response to the additional information display
control signal when it 1s determined that the extracted
additional information class code conforms to the con-
dition of the acquisition of the additional information set
by the user,

whevrein the type of the additional information is displaved
on the screen in the form of icon images specified for
each type of additional information.
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[10. The method of claim 9, wherein the type of the addi-
tional information 1s displayed on the screen in the form of
icon 1mages specified for each type of additional informa-
tion. J

11. The method of claim 9, wherein the type of the addi-
tional information 1s displayed through a light emitting
device 1n the form of 1con 1images specified for each type of
additional information.

12. The method of claim 9, wherein the condition of acqui-
sition of the additional information 1s set by a default mode 1n
which all types of recerved additional information are stored
separately by type, and additional information currently
being recetved 1s displayed regardless of type.

13. The method of claim 9, wherein the condition of acqui-
sition of the additional information 1s set by a user mode 1n
which only additional information of a type selected by the
user 1s stored and 1s displayed.

14. The method of claim 9, wherein step (¢) further com-
prises generating an additional information storage control
signal when the extracted additional information class code
conforms to the condition of acquisition of the additional
information; and

wherein step (d) comprises separately storing the addi-
tional memory 1n a memory in response to the additional
information storage control signal.

15. An apparatus for processing additional information
embedded 1n a television broadcast signal, said apparatus
comprising:

a demultiplexer for receiving a broadcast signal, and for
separating the additional information from at least one
of video data and audio data in the broadcast signal;

a controller for receiving the additional information sepa-
rated by the demultiplexer, for extracting an additional
information class code from the additional information,
and for generating an additional information display
control signal when the extracted additional information
class code 1s included 1n additional information class
codes selected by a user;

an additional information class display signal generator
responsive to the additional information display control
signal from said controller for generating image data for
displaying on a screen [a] type [of] information corre-
sponding to the extracted additional information class
code; and

a video signal processor for processing the image data
generated by the additional information class display
signal generator, and to mix the image data with the
video data to obtain a signal for display on a screen,

wherein the image data genervated by the additional infor-
mation class display signal generator is icon image data
presenting the type of additional information.

[16. The apparatus of claim 15, wherein the image data
generated by the additional information class display signal
generator 1s 1Icon 1mage data presenting the type of additional
information. ]

17. The apparatus of claim 15, further comprising a tuner
for recetving and tuning the television broadcast signal to
produce a tuner output, and a channel decoder for channel
decoding the tuner output to produce a channel decoded
broadcast signal comprising the broadcast signal recerved by
the demultiplexer.

18. The apparatus of claim 135, further comprising a key
input unit connected to an mput of said controller and oper-
able by the user for selecting the additional information class
codes.

19. The apparatus of claim 15, wherein said video signal
Processor Comprises:
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a video decoder for recerving and decoding video data
separated by said demultiplexer to produce the decoded
video data;

a mixer connected to said video decoder and to said addi-
tional information class display signal generator for
mixing the decoded video data and the image data gen-
crated by said additional information class display sig-
nal generator; and

a digital-to-analog converter connected to said mixer for
converting the mixer output to an analog signal for driv-
ing a display unit to obtain the display on the screen.

20. The apparatus of claim 19, further comprising an addi-

tional information processor connected to an output of said
controller and to an 1nput of said mixer for generating addi-

tional information 1image data and for providing the addi-
tional information 1mage data to said mixer, said mixer mix-
ing the additional information 1image data with the decoded
video data and the image data generated by said additional
information class display signal generator.

21. The apparatus of claim 15, further comprising an audio
signal processor connected to said demultiplexer for recerv-
ing and processing audio data separated from the broadcast
signal by said demultiplexer.

22. The apparatus of claim 21, wherein said audio signal
Processor Comprises:

an audio decoder for decoding the audio data separated

from the broadcast signal by said demultiplexer to obtain
an audio decoder output; and

a digital-to-analog converter for converting the audio

decoder output to an analog output for driving a speaker.

23. The apparatus of claim 15, wherein said controller
generates an additional information storage control signal,
said apparatus further comprising a memory responsive to the
additional information storage control signal for storing the
additional mformation 1n an area assigned to a type of the
additional information.

24. A method of processing additional information embed-
ded in a television broadcast signal, the method comprising
the steps of:

receiving the television broadcast signal;
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extracting the additional information from the received

television broadcast signal;

generating an display image corresponding to the

extracted additional information; and

displaving the genervated display image on the screen;

wherein the generated display image is an icon image

representing the extracted additional information and
having type information indicating a type of the addi-
tional information.

25. A method of processing additional information embed-
ded in a television broadcast signal, the method comprising
the steps of.

receiving the television broadcast signal,;

extracting the additional information from the received

television broadcast signal;
extracting a class code which includes information for
specifving the extracted additional information;

generating a display image corrvesponding to the extracted
additional information based on the extracted class
code;

displaving the generated display image on the screen.

26. The method of claim 25, wherein the class code indi-
cates the type of the additional information, and the tvpes of
additional information comprises generval program informa-
tion, education information, game information, and on-line
commerce information.

27. The apparatus of claim 1, wherein the tvpe of the
additional information is displaved through a light emitting
device in the form of icon images specified for each type of
additional information.

28. The apparatus of claim 1, wherein the video signal

processor outputs to a display unit in real time the icon image

data corresponding to additional information that is being
received by the apparatus.

29. The apparatus of claim 1, wherein the type information
identifies the type of the additional information.

30. The apparatus of claim 29, wherein the type of the
additional information indicated by the type information
includes general program information, education informa-
tion, game information, and on-line commerce information.
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