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Description
BACKGROUND OF THE INVENTION

The present invention relates to text-broadcast and teletext decoding devices and, more particularly, to text-broad-
cast and teletext decoding devices which have special facilities such as to receive text-broadcast and teletext data
consisting text and graphics, which is transmitted as a superimposed part of television broadcast signal transmitted
during the normal vertical blanking period, and to demodulate and display the received teletext data on the screen of a
television receiver in any of independent, superimpose and scroll modes.

In text-broadcasting systems currently working in the world, text-broadcast data is transmitted in the form of a data
packet of a unit length superimposed upon a television signal in a specified horizontal scanning interval during a vertical
blanking period. The text-broadcast data contains not only character information but also graphic information. Therefore,
the data is hereinafter referred to as program data.

Detailed description of current text-broadcasting are found in the book "Hybrid location system - Guidance for re-
ceiving the text-broadcast" (Edited and Published by Japanese Broadcasting Association, Jan. 15, 1986). On the basis
of this known reference, the text-broadcasting systems (including teletext systems) for which the present invention was
made and to which subject matters of the present invention also relate will be described below.

The text-broadcasting is a broadcast information service in which visual information consisting of text and graphics
coded in the form of digital signals is sent out as part of television broadcast signal and is captured, decoded and
displayed by an adapted television receiver. The coded character signals containing the visual information are transmit-
ted as superimposed upon unused lines in an ordinary television video signal transmitted during the verticalblanking
period, said unused lines which will not appear on the screen of a television receiver.

The text-broadcasting has the following features:

(1) Every program is repeatedly broadcast and, therefore, one can look any desired program at any time he desires.

(2) In view of time required for transmitting 1 page of text and repeating frequency, it is possible to send a number
of programs by one television video frequency. Accordingly, one can select desired one of many programs with a
short waiting time.

(3) It is possible to record (by hard copy) a content of a text displayed on a screen by using a printer attached to an
adapted television receiver.

There are two text-broadcast transmission methods: one is a pattern transmission method by which a text (character
and graphics) is dissolved into pixels and transmitted as sequential pixel data, and the other is a code transmission
method by which a text is transmitted as coded signals. The code transmission method has a high transmission rate
per page but requires a character generator. On the other hand, the pattern transmission method has a low transmission
rate but can send out any desired graphics or characters. The current text-broadcasting system adopts a hybrid trans-
mission method which can use combined advantages of the above-mentioned two methods.

The basic construction of the teletext system is as follows:

The sending side prepares text-broadcast images (pages), each consisting of various kinds of characters and graph-
ics by using text-broadcasting program production equipment and converts characters and mosaics into coded data
according to the predetermined standard. The coded data is provided with additional control codes representing, e.g.,
program number, page number and display mode to form respective pages of coded character data. A number of pre-
pared text-broadcast programs are stored in a large capacity memory wherefrom they are then read out one by one in
a specified transmission order and transferred to a text-broadcast program sending equipment whereby each program
is completed with a synchronizing code and an error correction code and the coded signals of the text-broadcasting
program are assigned to data packets. The packets are then transferred to a multiplexing device wherein each da-
ta-packet is superimposed upon specified horizontal scans in the vertical blanking period of a television transmission
signal.

At the receiver side, the text-broadcast program transmitted from the sending side is received by either an adapted
television receiver containing a decoder or an ordinary television receiver provided with a teletext adapter. The decoder
extracts the text-broadcast program designated by a key pad (keyboard) from a demodulated video-signal, decodes
signals of the text-broadcast program and generates dot-pattern data of the text corresponding to the codes by controlling
a text generator. The text dot-pattern data for one page (i.e., one screenful) is stored in a page memory from which it is
repeatedly read out every 1/60 second. The read-out dot-pattern data is fed to an image receiving tube and displayed
as a page of the text on the screen of the TV receiver.

Text-broadcast programs are classified into three kinds: independent programs that have no relation to the content
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of the current television programs, complementary programs which complete the content of the current television pro-
grams and superimposable programs that are inserts of subtitles in the coincident television pictures. Examples of the
independent programs are general programs as to livelihood information, various kinds of news and guidance informa-
tion, and programs of a full-screen fixed presentation. The complementary examples are programs such as answers to
quizzes, commentary text on television programs and may be of one-line horizontal scroll display. The superimposed
examples are titles and dialogues in teleplays and telefilms, titles and words in short musical programs.

A text-broadcasting program may be presented in two forms - "uncollected" form in which elements of a page are
sequentially displayed (without being previously stored) even from the middle thereof and "collected" form in which
elements of a page are previously stored and, then, are collectively displayed at a time.

Atext-broadcast program may be displayed in two kinds of presentation modes: sole mode in which the text program
appears on the full screen of atelevision receiver set and superimposing mode in which the text program is superimposed
on a current television picture on the screen. Furthermore, each text program may be displayed in any of six display
modes:

(1) full-page still display mode in which a still image of text and graphics is displayed in a page display area on the
screen of a television receiver set;

(2) superimposed still display mode in which a stillimage of text and graphics is superimposed on a part of a current
television picture on the display screen;

(3) subtitle display mode in which a still image of the text and graphics is superimposed on a television program to
which the text directly concerns;

(4) one-line horizontal-scroll mode in which text and graphics appears in a row and moves from right to left on the
screen and disappears from the left end of the screen;

(5) full-page vertical-scroll mode in which the successive lines of text and graphics appears from the bottom of the
text display area onthe screen of the television receiver set, moves up and disappears the top of the display area; and

(6) multi-frame display mode in which a text display area is divided into 4 quadrants (frames) and 4 different or the
same still images of text and graphics are displayed in respective frames at a time.

The text broadcasting is a data transmission service system whereby any information consisting of text and graphics
to be supplied is coded, divided into blocks of suitable length and transmitted as superimposed on horizontal lines in a
television video-signal during the vertical blanking period. The process from data transmission to reproduction on a
display screen is hierarchically organized according to the hierarchical model defined by the International Organization
for Standardization (ISO) to assure conformability with other data transmissionsystems having different protocols.

A hierarchical structure of hybrid type character-signals will be described bellow:

In the hierarchy, the first layer relates to a transmission channel, the second layer relates to a data line consisting
of data packets, the third layer relates to a data packet, the fourth layer relates to a data group consisting of one or more
data blocks of transmitted information. A text program is composed of one or more data groups. Each data group is
composed of a data-group header and succeeding thereto data header, data unit, an error detection code by cyclic
rebundancy check (CRC) and start and end codes defining an error detection coding area.

The fifth layer relates to a text program data which is composed of one or more pages, each consisting of text,
graphics and additional sound. The text program data includes common program control data in the head position and
subsequent page data of successive pages. Each page may contain not only image information data but added infor-
mation data. The program control data consists of a program data header and a data unit.

In the text broadcasting system, the eight-bit coding system adopted for data exchange in data communications
and computer system is also used as the basic coding system for coding transmittable information consisting of text
and graphics.

In an eight-bit code, a number (0 - 15) described by 4 high order bits (b8 - b5) represents a column number and a
number (0 - 15) described by 4 low order bits (b4 - b1) represents a row number and a combination of these two numbers
represents ( a column number)/(a row number). For example, 03/4 is coded into 00110100 (b8 - b1). The eight-bit coding
can express 256 (16 X 16) positions of codes since one code location can be set thus by an 8-bit code. A code area of
the code table is divided into 4 blocks - CO (00, 01 columns) and C1 (08, 09 columns) are areas for reading a control
code, GL (02 - 07 columns) and GR(10-15columns) are areas for reading a character code. 02/0 (SP : Space), 07/15
(DEL : Delete), 10/0 and 15/15 are areas for particular codes. Both areas GL(Graphic-set left) and GR(Graphic-set right)
can read each 94 characters. Namely, using the code table can call up any suitable group from a variety of code groups,
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assuring effective transmission of coded data.

Control codes are used for transmitting control information such as a display format specifying color, sizes and
layout of text and graphics to be displayed on a display screen. The display format identifies the display area on the
screen into which data may be entered, by specifying its reference point and operating (working) positions. The reference
point is provided for clearly determining the operating position of the display even in case when the display area changes
its size. It is usually set at the below left corner of the horizontal display area for horizontally written text of standard
density or at the top middle point of the vertical display area for vertically written text of standard density. The operating
position can be freely moved within the display area on the screen according to control codes and parameters.

Character sets comprise a set of Japanese KANJI characters (like Chinese letters), a set of alphanumeric characters,
a set of Japanese KATAKANA characters, a set of Japanese HIRAGANA characters. The additional sound is a coded
music information including sound basic elements (sound pitch, length and intensity) and additional information such
as tone, which is transmitted, decoded and reproduced by driving an electronic sound generator. The mosaic graphics
coding method is similar to the character coding method but is featured by particular facilities to enhance the expression
by superposing and separating mosaic elements.

A TV broadcasting station mixes text program data on TV video signals by using the mixing device, modulates the
signals by the demodulator and sends it over the air through the antenna. A receiving side receives, by the tuner, the
TV signals incoming through the antenna and extracts therefrom video and audio signals by the IF demodulating circuit.
The text data is decoded by the text-broadcast decoder, mixed with relevant video signals and audio signals by the
mixers respectively and then reproduced on the monitor.

A conventional text-broadcast receiving device comprises an input control portion, a central processing unit (CPU),
a character generator (CG) on a read only memory (ROM) and a display control portion, a memory and an interface (I/F).

A video signal detected by a tuner is inputted into the input control portion which in turn extracts a text-broadcast
program data from the received video signal and performs error correction on the data by using an error correction
circuit. The error corrected program data with the program number is stored as a unit program in the memory. When a
user wants reproducing of the recorded program data, he enters the program number by pressing keys on a keypad of
the adapted television receiver set. The desired program number through the interface I/F is inputted into the CPU. The
program data corresponding to the program number input is read from the memory under the control of the CPU.

The read-out program data (text and graphics) through the display control portion is outputted in the form of image
signals (R, G, B, Y). The character generator (CG) on the memory (ROM) stores character fonts for text information and
is used for converting character information into pictorial signals. Namely, the character generator is made on the read
only memory in which sets of dot patterns of Japanese KANJI characters, alphanumeric characters, Japanese KATAKA-
NA characters, Japanese HIRAGANA characters and mosaic graphics are written, and generates dot pattern data of
characters and graphics corresponding to the decoded data to be displayed.

As mentioned above, the text program transmitted from the television broadcasting station is displayed in the same
presentation mode as specified at the sending side (without making any modification at the receiver side).

Processing steps (S) for decoding text-broadcast program data in a conventional text-broadcast decoding device
are as follows:

Firstly ,Step (S1) judges whether a received code is a character code or not. If not, Step (S2) performs processing
with the control code (such as to specify a character size, display color, screen coordinates and other attributes). Step
(S3) judges whether a page is completed or not. If not, the processing proceeds to Step (S1).

When the received code is a character code (at Step S1), Step (S4) processes and displays one character and
proceeds to Step (S3).

Japanese Laid-open Patent Publication No. 57-192185 describes a conventional text-broadcast decoding device
which usually displays text-broadcast information in mode F (a still page on a full screen) and in mode V (a still page
on a full screen with scrolling up the screen) but allows said text information to be displayed on a part area of a display
screen when a user operates keys on a keypad. This facility enables a the user to observe an ordinary television program
on the same screen. Namely, a full-screen still image is developed as pixels on an image memory and is read therefrom
so that it may be displayed in a single horizontal line on a part of the display screen, with horizontal scrolling.

Japanese Laid-open Patent Publication No. 59-105788 discloses a conventional text-broadcast decoding device
which is intended to change a horizontal scroll location to a vertical scroll location to avoid overlapping a horizontally
scrollable text over a character image of a main program on a display screen, thereby assuring the visibility of both
character images. Namely, this device is capable of selectively changing the displaying location of text-broadcast infor-
mation on the display screen.

Japanese Laid-open Patent Publication No. 1-143580 describes a conventional text-broadcast decoding device
which is provided with a clock pulse generating circuit, a display control circuit, a memory, a synchro separating circuit
and a switching circuit in order to realize freely setting a location and a size of character image on a display screen and
which is capable of variably setting an area on a display screen, in which text information is superimposed according to
a display timing signal and a display addressing signal in synchronism with a synchronizing signal.
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Japanese Laid-open Patent Publication No. 62-57833 describes a conventional text-broadcast decoding device
which has a programmable timer that can be adjusted to channel information, text program information and time infor-
mation inputted from a program selecting keyboard. The device, therefore, enables a user to easily preset and obtain
a text-broadcast program at a given time by using the program selecting keyboard.

Japanese Laid-open Patent Publication No. 63-185173 discloses a conventional text-broadcast decoding device
for use in a television receiver set having a horizontally wide-display screen, which is devised to synthesize subtitles on
movie-film-size images if they have subititles at its top and bottom blanks in order to solve thereby such a problem that
when the movie-film-size program with subititles arranged at the top and bottom blank thereof is displayed on the display
screen, the subtitles may sometime disappear out of the screen. Accordingly, this device is provided with a display
having a different aspect ratio other than standardized one, a blank detecting circuit, a subtitle detecting circuit and a
subtitle synthesizing circuit and which detects subtitles on the top and bottom blanks of a movie-film-size image and
newly synthesizes the subtitles on the image.

Japanese Laid-open Patent Publication No. 2-305190 describes a conventional text-broadcast decoding device
which is intended to process subtitle data of a movie-film sort with subtitles added during blanking intervals in such a
way that the image and subtitles may be displayed within the display screen.

Japanese Laid-open Patent Publication No. 3-127565 describes a conventional text-broadcast decoding device
which is intended to obtain easily readable subtitles on an image enlarged to full size of the display screen on such
conditions that the original image is narrow and subtitles above or below the image must be synthesized on a suitable
location, minimizing an effect of the original image signal. To realize the above-mentioned purpose, the device compares
data delayed in a field memory with a previously specified value, obtains a differential signal output and changes the
original image signal and the subititle portion of the delayed image signal by the differential signal output. When a value
to which the delayed data is compared is preset as near as the black level, a comparing signal may have larger width
and may extract a wider area from the original signal. Furthermore, every character of the subtitle may have rounded
front and rear edges by the effect of the restricted area. The resultant effect makes the synthesized subtitles be preferably
modified and be easy to read.

Similar to the aforementioned text broadcasting systems, currently working teletext systems send out teletext data
in the form of a packet of data having a unit length superimposed upon a television signal in a specified horizontal
scanning interval during a vertical blanking period. The teletext data contains not only teletext information but also
graphic information. Therefore, the teletext data is hereinafter referred to as page data.

Current teletext systems are described in detail for example in a well known reference material "WORLD SYSTEM
TELETEXT AND DATA BROADCASTING SYSTEM (Department of Trade and Industry Kingsgate House, December
1987). On the basis of this reference, teletext systems for which the present invention was made and to which subject
matters of the present invention relate will be described below.

The teletext is a broadcast information service in which visual information consisting of text and graphics is coded
in the form of digital signals which are then sent out as part of television broadcast signal and are captured, decoded
and displayed by a television receiver set. The teletext signals containing the visual information are transmitted as
superimposed upon the vertical blanking period of an ordinary television video signal, which will not appear on the screen
of a television receiver set.

The teletext has the following features:

(1) Every program is repeatedly broadcast and, therefore, a user can look any desired page at any time he desires.

(2) In view of time required for transmitting 1 page of text and repeating frequency, it is possible to send a number
of programs by one television video frequency and, therefore, a user can select desired one of many programs with
a short waiting time.

(3) It is possible to record (by hard copy) a content of text displayed on a screen by using a printer attached to an
adapted teletext television receiver set.

The teletext uses a code transmission method that transmits information as coded signals. The code transmission
method has a high transmission rate per page but requires a character generator.

The basic construction of the teletext system is as follows:

The sending side prepares teletext page each consisting of various kinds of characters and graphics by using teletext
page production equipment and converts characters and specific mosaics into coded data according to a preset stand-
ard. The coded data is provided with additional control codes representing, e.g., page number, subpage number and
display mode to form a page of teletext data. A number of prepared teletext pages are stored in a large capacity memory
wherefrom they are then read out one by one in a specified transmission order and transferred to a teletext page sending
equipment whereby each teletext page is completed with a synchronizing code and an error correction code and the
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coded teletext signals are assigned to data packets. The packets are then transferred to a multiplexing device wherein
each data-packet is superimposed upon specified horizontal lines in a television transmission signal during vertical
blanking period.

At the receiver side, the teletext pages transmitted from the sending side are received by either an adapted television
receiver set containing a teletext decoder or an ordinary television receiver set provided with a teletext adapter. The
decoder extracts the teletext pages designated by a keypad (keyboard) from a demodulated video-signal, decodes text
signals of the page and generates dot-pattern data of the text corresponding to the codes by controlling a character
generator. The dot-pattern character data for one page is stored in a page memory from which it is repeatedly read out
every 1/50 second. The read-out dot-pattern data is fed to an image receiving tube and displayed as a page of the text
on a display screen thereof.

Teletext pages are classified into three kinds - an independent page that has no relation to the content of a coincident
television program, a complementary page that completes the content of a current television program and superimpos-
able page that is an insert of subtitle in a coincident television picture. Examples of the independent pages are general
pages of livelihood information, various kinds of news and guidance information, and a page of a full still image pres-
entation and news flash page superimposed on a television picture. The complementary examples are pages containing,
e.g., answers to quizzes, commentary text on television programs and may be of one-line horizontal scroll display. The
examples of subtitle page are dialogues in teleplays and telefilms, subtitles and words in short musical programs.

A teletext page may be presented in two forms - "uncollected" form in which elements of a page are sequentially
displayed (without being previously stored) even from the middle thereof and "collected" form in which elements of a
page are first stored and, then, are collectively displayed at a time.

A teletext page may be displayed in two kinds of presentation modes: sole mode in which the teletext page appears
on the full screen of a television receiver set and superimposing mode in which the teletext program is superimposed
on a current television picture on the screen. Furthermore, each teletext page may be displayed in any of three display
modes:

(1) full-page still display mode wherein a still image of text and graphics is displayed in display area on the screen
of a television receiver set;

(2) superimposed still display mode wherein a still image of text and graphics is superimposed on a part of a current
television picture on the display screen;

(3)subtitle display mode wherein a still image of the text and graphics is superimposed on a television program to
which the text directly concerns.

The teletext is one kind of data transmission service system whereby any information consisting of text and graphics
1o be supplied is coded, divided into blocks of suitable length and transmitted as superimposed on horizontal lines in a
television video-signal during the vertical blanking period.

The data line consists of 45 bytes: leading 2 bytes are a synchronizing clock (Clock run-in), 1 byte is a synchronizing
byte (Framing Code) and 42 bytes are a data packet (transmission unit of a character signal superimposed upon one
horizontal blanking period H). First two bytes of a data packet represent a magazine number (the hundreds digit of a
page number) and a row address respectively. These 2 bytes are protected by a hamming code (8,4). In other 40 bytes,
odd parity is set at the highest significant bit. Eight (8) bytes of a page header ROWO are protected by a hamming code
(8,4). These 8 bytes contain the units digit and tens digit of a page number, units, tens, hundreds and thousands digits
of a subpage number and control bits C4 to C14. Remaining 32 bytes of the page header are allocated to characters
and graphics to be presented in the first row.

ROW1 to ROW23 are called "text data" consisting of each 40 characters in a row. One (1) page consists of a page
header and text data. ROW24 to Row31 for extension of packets are used for transmission of auxiliary data.

In the teletext, the eight-bit coding system, which is used for data exchange in data communications and computer
systems, is adopted as the basic coding system for coding information consisting of text and graphics to be transmitted.
Standard alphabetic characters are expressed each by 1 byte (7 bit + Parity bit). In a standard alphanumeric character
set, numbers 0 - 7 by 3 high-order bits (b6 - b4) represent column numbers and numbers O - 15 by 4 low-order bits (b3
- b0) represent row numbers. A combination of two bits represents a column number/row number. For example, 3/4 is
coded into 0110100 (b6 - b0). One code location can be set by a combination of seven bits. Accordingly, 128 (8 X 16)
code positions can be expressed. Codes 0/0 - 0/15 and 1/0 - 1/15 are areas for control codes representing attributes,
e.g., character color and size.

A Japanese KANJI character is expressed by 2-byte data, 1-byte data, using a code table of eight-bit codes. In an
eight-bit code, numbers 0 - 15 described by 4 high order bits b8 - b5 represent column numbers and numbers O - 15
described by 4 low order bits b4 - bl represent row numbers and a combination of these two numbers represents (a
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column number)/(a row number). For example, 03/4 is coded into 00110100 (b8 - b1). The eight-bit coding can express
256 (16 X 16) positions of codes since one code location can be set by an 8-bit code. The code table divides a code
area into 4 blocks - CO (00, 01 columns) and C1 (08, 09 columns) are areas for reading a control code, GL (02 - 07
columns) and GR(10-15 rows) are areas for reading a character code. 02/0 (SP), 07/15 (DEL), 10/0 and 15/15 are
areas for particular codes. Both areas GL and GR can read each 94 characters. Namely, using the code table can call
up any suitable set from a variety of code sets, assuring effective transmission of coded data.

Control codes are used for transmitting control information such as a display format specifying color, sizes and
layout of text and graphics to be displayed on a display screen.

Character sets comprise a set of Japanese KANJI characters, a set of alphanumeric characters, a set of Japanese
KATAKANA characters, a set of Japanese HIRAGANA characters. The mosaic graphics coding method is similar to the
character coding method but is featured by particular facilities to enhance the expression by superposing and separating
mosaic elements.

Aconventionalreceiving device used in the above-described teletext systemis similar to the conventional text-broad-
cast receiving device.

As mentioned already in the conventional text-broadcasting station, a TV broadcasting station mixes teletext page
data on TV video signals by using a mixing device, modulates the signals by a demodulator and sends it over the air
through an antenna. A receiving side receives by a tuner the TV signals incoming through an antenna and extracts
therefrom teletext image signals by an IF demodulating circuit. The teletext data is decoded by the teletext decoder and
mixed with relevant image signal and sound signal by a mixer, then the teletext page is reproduced on a display screen
of the monitor.

A conventional teletext receiving device is described as follows:

A video signal detected by a tuner is inputted into an input control portion which in turn extracts a teletext page data
from the received video signal and performs error correction on the data by using an error correction circuit. The error
corrected page data with a page number is stored as a unit page in a memory. When a user wants reproducing the
recorded page data, he enters the page number by pressing keys on a keypad of the adapted television receiver set.
The designated page number through an interface is inputted into the CPU. The page data corresponding to the inputted
page number is read from the memory under the control of the CPU.

When the read-out page data consists of text and graphics, the data through a display control portion is outputted
in the form of image signals (R, G, B, Y). A character generator (CG) on a read-only memory (ROM) stores character
fonts for teletext information and is used for converting character information into pictorial signals. Namely, the character
generator is made on the read only memory in which sets of dot patterns of Japanese KANJI characters, alphanumeric
characters, Japanese KATAKANA characters, Japanese HIRAGANA characters and mosaic graphics are written, and
generates dot-pattern data of characters and graphics according to the decoded data to be displayed. As mentioned
above, the teletext page transmitted from the television broadcasting station is displayed as it is in a given presentation
mode.

Processing steps (S) for decoding teletext page data in a conventional teletext decoding device are as follows:

Step (S1) firstly judges whether a received code is a character code or not. If not, Step (S2) performs processing
with the control code (such as to specify a character size, display color, screen coordinates and other attributes). Step
(S3) judges whether a page is completed or not. If not, the processing returns to Step (S1). When the received code is
a character code (at Step S1), Step (S4) processes and displays one character and then the operation proceeds to Step
(S3).

Japanese Laid-open Patent Publication No. 60-134685 describes a conventional teletext decoding device which
decodes teletext information containing binary coded control data and presentable information to be displayed on a
display screen and which comprises a common storage for binary coded data; extracting means for extracting from a
teletext signal previously selected data to be stored in the storage; processing means for processing the selected and
stored data, generating the processed data to be stored in the storage; a display processor for displaying the presentable
information on a display screen according to the processed and stored data; switching means for selectively intercon-
necting the extracting means, the processing means and the display processor to the common storage; and timing
means for controlling the switching means so as to connect the extracting means, the processing means and the display
processor to the common storage for respective time intervals within the specified time interval sequences.

Japanese Laid-open Patent Publication No. 62-136185 discloses a conventional teletext decoding device which is
intended to receive, store and process teletext information transmitted as digital coded data containing a plurality of
different pages identified by separate page numbers.

Japanese Laid-open Patent Publication No. 63-155887 describes a conventional teletext decoding device which is
intended to receive, store and process teletext information transmitted as digital coded data containing a plurality of
different pages identified by respective page numbers. The teletext information is transmitted as a television signal in a
television line wherein there is no ordinary television video signal representing television video information. This televi-
sion line is defined as data line.
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Japanese Laid-open Patent Publication No. 1-251972 describes a conventional teletext decoder arrangement which
is intended to receive, store and process teletext information transmitted as digital coded data that includes a plurality
of different pages identified by respective page numbers. The teletext information is transmitted as a television signal
in a television line wherein no ordinary television video signal representing television video information exists.

Japanese Laid-open Patent Publication No. 2-26189 discloses a conventional teletext decoding device for decoding
teletext information consisting of a number of different pages that are identified by respective page numbers and consist
each of a number of data packets. This decoder is provided with processing means, page selecting means for identifying
pages by page numbers, detecting means for detecting a selectable page when receiving it and at least one page
memory for storing data packets of the selected page, said memory having a number of memory rows for holding data
packets corresponding to the selected page.

Text broadcast programs are displayed mainly in screen mode, i.e., a still-image (page) is displayed full on the
screen of a display device. Namely, a still image occupies a full screen of a television receiver set and, therefore, makes
it impossible to enjoy an ordinary television program at a time on the display screen. Programs can be prepared by using
the superimposing technique, for example, a horizontally scrollable text or subtitle may be superimposed on a television
picture on the display screen. Such programs, however, are not so much applied. Means for superimposing a full-screen
still-image program can also be applied but may impair the visibility of both text and television picture because the former
overlaps the latter. A full-screen still-image may be compressed in its vertical and horizontal directions to form a small
frame in a television picture on a display screen. This method, however, causes that reduced in size text is difficult to
read. Consequently, it is very difficult to obtain information from a text broadcasting program while viewing an ordinary
television program on the screen of a television receiver set.

The method disclosed in Japanese Laid-Open Patent Publication No. 57-192185 generates characters by devel-
oping received pattern data on an image memory but may encounter with such a problem that character may be deformed
in its shape or displaced from the given position in the process of development of the pattern data if the latter has been
ill received. Distortion or dislocation of characters does not present a fatal defect when the entire pattern data developed
on the image memory is presented. However, when one line of image is taken out from the image memory to display it
in single-line horizontal scroll mode on the monitor screen, a break of character part may occur depending on the pattern
image developing condition, causing a considerable impairment of character presentation.

When a still text program is viewed on a wide-aspect monitor, a part of received program may disappear or get out
of a display frame or a subtitle moves and overlies a text display area or a telop depending on a screen mode of the
monitor.

The method disclosed in Japanese Laid-Open Patent Publication No. 59-105788 requires a user to select a location
for single-line horizontal scrolling display. If the user does nothing, the scrollable image may overlay on a television image.

Teletext pages are displayed mainly in screen mode, i.e., a still-image (page) is displayed full over the screen of a
display device. Namely, a still image occupies a full screen of a television receiver set, prohibiting user to enjoy an
ordinary television program at the same time on the display screen. News flash pages and subtitle pages can be super-
imposed on a television picture on the television receiver set, but such pages are not so much applied. Means for
superimposing a page of stillimage can be applied but mayimpair the visibility of both text and television picture because
the former overlies on the latter. A still-image page may be compressed in its vertical and horizontal directions to form
a small page in a television image on display screen. This method, however, causes that reduced in size text is difficult
to read. Consequently, it is very difficult to obtain information from a text broadcasting program while viewing an ordinary
television program on the display screen.

When a still-image page is viewed on a wide-aspect monitor, a part of received page may disappear or get out of
a display frame or a subtitle moves and overlaps a text display area or a telop depending on a screen mode of the monitor.

SUMMARY OF THE INVENTION

In view of foregoing, it is an object of the present invention to provide text-broadcast and teletext decoding devices
which are capable of converting a full-still-image into a scrollable image and realizing a scrolling display of a still image
without breakage of text, thereby assuring getting texi-broadcast information and teletext information while viewing a
television picture on the screen of a television receiver set.

According to an embodiment of the present invention, in the process of decoding text-broadcast program data, a
full-screen still-image is converted by the decoding device into a scrollable image by using a presentable image con-
version table prepared for each character code, which includes presentation coordinates, color code and attribute code,
each character pattern is formed by using a character generator with a read-only memory and presentable text thus
generated is superimposed or horizontally scrolled or vertically scrolled in a single column on the screen of a television
receiver set, thereby a user can read text information while viewing an ordinary television picture on the screen.

In case of viewing a text-broadcasting program on a wide-aspect monitor, location of a presentable image can be
automatically changed to an optimal area and superimposed and scrolled thereon, thereby the overlaying of the text
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image on a subititle of a telefilm on the monitor screen can be prevented.

Text information can be superimposed on an area of television picture, which is previously selected by comparing
values of television picture brightness in view of the visibility of both the text and picture, i.e., where a background
brightness is relatively low and the information may not overlap any important items of the television picture. The infor-
mation which is scrollably indicated thereat can, therefore, assure easy readability.

A full-screen still-image received from a broadcasting station before being converted into a scrollable image can be
compressed to a small-size still-image and displayed for several seconds on a suitable area of a television screen.

In process of demodulating subtitle data of a subtitle-broadcast program, a presentation area of a text-broadcast
information is detected and an optimal location for displaying an entire text-broadcast information is calculated on the
basis of the detected area in case that the presentation area is reduced, for example, on a wide-aspect screen of a wide
television receiver. The complete and well readable information can be thus assured even on the wide-aspect television
screen.

In process of decoding teletext page data, a full-screen still-image is converted into a scrollable image by using a
presentable image conversion table prepared for each character code, which includes presentation coordinates, color
code and attribute code, each character pattern is formed by using a character generator with a read-only memory and
presentable page is thus generated and superimposed or horizontally scrolled or vertically scrolled in a single column
on the screen of a television receiver set, thereby a user can easily read text information while viewing an ordinary
television picture on the display screen.

In case of viewing a teletext page data on a wide-aspect monitor, location of a presentable page can be automatically
changed to an optimal area and superimposed and scrolled thereon, preventing thereby the page image from overlapping
a subtitle of a telefilm on the monitor screen.

Teletext information can be superimposed on an area of television picture, which is previously selected by comparing
values of television picture brightness in view of the visibility of both the page and picture, i.e., where a background
brightness is relatively low and the page image can not overlap any important items of the television picture. Therefore,
the teletext page information is scrollably indicated thereat, assuring easy readability.

A full-screen still-page received from a broadcasting station before being converted into a scrollable image can be
compressed to a small-size still-page and displayed for several seconds on a suitable area of a television screen.

In process of demodulating data of a subtitle page to be superimposed on a display screen, a presentation area of
the teletext information is detected and an optimal location for displaying an entire subtitle page is calculated on the
basis of the detected area if the display area is reduced, for example, on a wide-aspect screen of a wide television
receiver, thereby the complete and well readable subtitle can be presented even on the wide-aspect television screen.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows hierarchical structure of character signals in a conventional hybrid type text-broadcast system.

Figure 2 shows a code table of 8-bit codes in a conventional hybrid type text-broadcast system.

Figure 3 shows code sets usable by using the code table of Fig. 2.

Figures 4A and 4B are construction views for explaining a conventional text-broadcasting system and a teletext
receiving system.

Figure 5 is a construction view of a conventional text-broadcast and teletext receiver set.

Figure 6 is a flow chart of conventional decoding processing.

Figure 7 is illustrative of conventional transmission line and data line.

Figures 8A and 8B are general construction views of a conventional data line.

Figure 9A shows a part (1) of the data line of Figs. 8A and 8B.

Figure 9B shows a part (2) of the data line of Figs. 8A and 8B.

Figure 10 is illustrative of a conventional table of codes representing standard alphabetic characters.

Figure 11 is a construction view of a conventional teletext receiving system.

Figure 12 is a construction view for explaining a text-broadcast decoding device according to the present invention.

Figure 13 is a functional block diagram (1) of a central processing unit (CPU) shown in Fig. 12.

Figure 14 is a functional block diagram (2) of a central processing unit (CPU) shown in Fig. 12.

Figures 15A, 15B and 15C are views for explaining a coordinate-to-address conversion method according to the
present invention.

Figure 16 is a view for explaining a coordinate-to-address conversion method according to the present invention.

Figures 17A, 17B and 17C are construction views of a signal detecting portion shown in Fig. 12.

Figures 18A, 18B, 18C and 18D are views for explaining display form according to the present invention.

Figure 19 is a flow chart of decoding processing according to the present invention.

Figure 20 is illustrative of a remote control transmitter according to the present invention.

Figure 21 is illustrative of an area for displaying text-broadcast information according to the present invention.
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Figure 22 is illustrative of a presentable image conversion table according to the present invention.

Figure 23 shows an example of display image layout according to the present invention.

Figure 24 is a flow chart of decoding processing according to the present invention.

Figures 25A, 25B, 25C and 25D show examples of display screen modes according to the present invention.

Figure 26 shows an example of a small screen image according to the present invention.

Figure 27 is a flow chart of decoding processing according to the present invention.

Figure 28 is a flow chart of processing for display mode judgment according to the present invention.

Figure 29 is a functional block diagram (1) of a central processing unit (CPU) shown in Fig. 12.

Figure 30 is a functional block diagram (2) of a central processing unit (CPU) shown in Fig. 12.

Figures 31A, 31B and 31C are views for explaining a coordinate-to-address conversion method according to the
present invention.

Figure 32 is a view for explaining a coordinate-to-address conversion method according to the present invention.

Figure 33 is illustrative of an area for displaying teletext information according to the present invention.

Figure 34 shows an example of display imagelayout according to the present invention.

Figure 35 is a flow chart of processing for display mode judgment according to the present invention.

PREFERED EMBODIMENT OF THE INVENTION

Figure 1 is illustrative of a hierarchical structure of hybrid type character-signals, which will be described bellow:

In the hierarchy, the first layer relates to a transmission channel, the second layer relates to a data line consisting
of data packets, the third layer relates to a data packet, the fourth layer relates to a data group consisting of one or more
data blocks of transmitted information. A text program is composed of one or more data groups. Each data group is
composed of a data-group header and succeeding thereto data header, data unit, an error detection code by cyclic
redundancy check (CRC) and start and end codes defining an error detection coding area.

The fifth order relates to a text program data which is composed of one or more pages, each consisting of text,
graphics and additional sound. The text program data includes common program control data in the head position and
subsequent page data of successive pages. Each page may contain not only image information data but added infor-
mation data. The program control data consists of a program data header and a data unit.

In the text broadcasting system, the eight-bit coding system adopted for data exchange in data communications
and computer system is also used as the basic coding system for coding transmittable information consisting of text
and graphics.

Figure 2 shows a code table of eight-bit codes. In an eight-bit code, a number (O - 15) described by 4 high order
bits (b8 - b5) represents a column number and a number (O - 15) described by 4 low order bits (b4 - b1) represents a
row number and a combination of these two numbers represents (a column number)/(a row number). For example, 03/4
is coded into 00110100 (b8 - b1). The eight-bit coding can express 256 (16 X 16) positions of codes since one code
location can be set thus by an 8-bit code. A code area of the code table is divided into 4 blocks - CO (00, 01 column)
and C1 (08, 09 columns) are areas for reading a control code, GL (02 - 07 columns) and GR(10-15 columns) are areas
for reading a character code. 02/0 (SP), 07/15 (DEL), 10/0 and 15/15 are areas for particular codes. Both areas GL and
GR can read each 94 characters. Namely, using the code table can call up any suitable group from a variety of code
groups shown in Fig. 3, assuring effective transmission of coded data.

Control codes are used for transmitting control information such as a display format specifying color, sizes and
layout of text and graphics to be displayed on a display screen. The display format identifies the display area on the
screen into which data may be entered, by specifying its reference point and operating (working) positions. The reference
point is provided for clearly determining the operating position of the display even in case when the display area changes
its size. It is usually set at the below left corner of the horizontal display area for horizontally written text of standard
density or at the top middle point of the vertical display area for vertically written text of standard density. The operating
position can be freely moved within the display area on the screen according to control codes and parameters.

Character sets comprise a set of Japanese KANJI characters, a set of alphanumeric characters, a set of Japanese
KATAKANA characters, a set of Japanese HIRAGANA characters. The additional sound is a coded music information
including sound basic elements (sound pitch, length and intensity) and additional information such as tone, which is
transmitted, decoded and reproduced by driving an electronic sound generator. The mosaic graphics coding method is
similar to the character coding method but is featured by particular facilities to enhance the expression by superimposing
and separating mosaic elements.

Figures 4A and 4B are construction views of a conventional transmitting and receiving devices used in text broad-
casting systems. Fig. 4A is illustrative of a transmitting device and Fig. 4B is illustrative of a receiving device. There is
shown a mixing device (MIX) 61, a RF modulator 62, a transmitting antenna 63, a receiving antenna 64, a tuner 65, an
IF demodulator 66, a text-broadcast (teletext) decoder 67, a mixing device (MIX) 68 and a monitor 69.

As shown in Fig. 4A, a TV broadcasting station mixes text program data on TV video signals by using the mixing
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device 61, modulates the signals by the demodulator 62 and sends it over the air through the antenna 63. As shown in
Fig. 4B, areceiving side receives, by the tuner 65, the TV signals incoming through the antenna 64 and extracts therefrom
video and audio signals by the IF demodulating circuit 66. The text data is decoded by the text-broadcast decoder 67,
mixed with relevant video signals and audio signals by the mixer 68 respectively and then reproduced on the monitor 69.

Figure 5 is a construction view of a conventional text-broadcast receiving device which comprises an input control
portion 81, a central processing unit (CPU) 82, a character generator (CG) on a read only memory (ROM) 83, a display
control portion 84, a memory 85 and an interface (I/F) 86.

A video signal detected by a tuner (not shown) is inputted into the input control portion 81 which in turn extracts a
text-broadcast program data from the received video signal and performs error correction on the data by using an error
correction circuit. The error corrected program data with the program number is stored as a unit program in the memory
85. When a user wants reproducing of the recorded program data, he enters the program number by pressing keys on
a keypad of the adapted television receiver set. The desired program number through the interface I/F 86 is inputted
into the CPU 82. The program data corresponding to the program number input is read from the memory 85 under the
control of the CPU 82.

The read-out program data (text and graphics) through the display control portion 84 is outputted in the form of
image signals (R, G, B, Y). The character generator (CG) on the memory (ROM) 83 stores character fonts for text
information and is used for converting character information into pictorial signals. Namely, the character generator 83
is made on the read only memory in which sets of dot patterns of Japanese KANJI characters, alphanumeric characters,
Japanese KATAKANA characters, Japanese HIRAGANA characters and mosaic graphics are written, and generates
dot pattern data of characters and graphics corresponding to the decoded data to be displayed.

As mentioned above, the text program transmitted from the television broadcasting station is displayed in the same
presentation mode as specified at the sending side (without making any modification at the receiver side).

Figure 6 is a flow chart of processing for decoding text-broadcast program data in a conventional text-broadcast
decoding device. The decoding steps (S) are as follows:

Firstly, Step S1 judges whether a received code is a character code or not.

If not, Step S2 performs processing with the control code (such as to specify a character size, display color, screen
coordinates and other attributes).

Step S3 judges whether a page is completed or not. If not, the processing proceeds to Step S1.

When the received code is a character code (at Step S1), Step S4 processes and displays one character and
proceeds to Step S3.

Figure 7 is illustrative of a data transmission channel and a data line consisting of data packets. The structure of
the data line is shown in Figs. 8 (Figs. 8A, 8B) and Fig. 9 (Figs. 9A, 9B). Fig. 8 is a general view of the data line. Fig. 9
is enlarged fragments of Fig. 8.

The data line consists of 45 bytes: leading 2 bytes are a synchronizing clock (Clock run-in), 1 byte is a synchronizing
byte (Framing Code) and 42 bytes are a data packet (transmission unit of a character signal superimposed upon one
horizontal blanking period H). First two bytes of a data packet represent a magazine number (the hundreds digit of a
page number) and a row address respectively. These 2 bytes are protected by a hamming code (8,4). In other 40 bytes,
odd parity is set at the highest significant bit. Eight (8) bytes of a page header ROWO are protected by a hamming code
(8,4). These 8 bytes contain the units digit and tens digit of a page number, units, tens, hundreds and thousands digits
of a subpage number and control bits C4 to C14. Remaining 32 bytes of the page header are allocated to characters
and graphics to be presented in the first row.

ROW1 to ROW23 are called "text data" consisting of each 40 characters in a row. One (1) page consists of a page
header and text data. ROW24 to ROW31 for extension of packets are used for transmission of auxiliary data.

In the teletext, the eight-bit coding system, which is used for data exchange in data communications and computer
systems, is adopted as the basic coding system for coding information consisting of text and graphics to be transmitted.
Standard alphabetic characters are expressed each by 1 byte (7 bit + Parity bit).

Figure 10 shows standard alphanumeric character set. Numbers O - 7 by 3 high-order bits (b6 - b4) represent column
numbers and numbers O - 15 by 4 low-order bits (b3 - b0) represent row numbers. A combination of two bits represents
(a column number)/(a row number). For example, 3/4 is coded into 0110100 (b6 - b0). One code location can be set by
a combination of seven bits. Accordingly, 128 (8 X 16) code positions can be expressed. Codes 0/0 - 0/15 and 1/0 -
1/15 are areas for control codes representing attributes, e.g., character color and size.

A Japanese KANJI character is expressed by 2-byte data, 1-byte data of which is shown in Fig. 2.

Figure 2 shows a code table of eight-bit codes. In an eight-bit code, numbers 0 - 15 described by 4 high order bits
b8 - b5 represent column numbers and numbers O - 15 described by 4 low order bits b4 - b1 represent row numbers
and a combination of these two numbers represents (a column number)/(a row number). For example, 03/4 is coded
into 00110100 (b8 - b1). The eight-bit coding can express 256 (16 X 16) positions of codes since one code location can
be set by an 8-bit code. The code table divides a code area into 4 blocks - CO (00, 01 columns) and C1 (08, 09 columns)
are areas for reading a control code, GL (02 - 07 columns) and GR(10-15 columns) are areas for reading a character
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code. 02/0 (SP), 07/15 (DEL), 10/0 and 15/15 are areas for particular codes. Both areas GL and GR can read each 94
characters. Namely, using the code table can call up any suitable set from a variety of code sets shown in Fig. 3, assuring
effective transmission of coded data.

Control codes are used for transmitting control information such as a display format specifying color, sizes and
layout of text and graphics to be displayed on a display screen.

Character sets comprise a set of Japanese KANJI characters, a set of alphanumeric characters, a set of Japanese
KATAKANA characters, a set of Japanese HIRAGANA characters. The mosaic graphics coding method is similar to the
character coding method but is featured by particular facilities to enhance the expression by superimposing and sepa-
rating mosaic elements.

Figure 11 is a construction view of a conventional receiving device used in the above-described teletext system.
The transmitting device is the same as that shown in Fig. 4A. In Fig. 11, numeral 70 designates a teletext decoder and
others similar in function to those of Fig. 4B are given like reference numerals.

As shown in Fig. 4A, a TV broadcasting station mixes teletext page data on TV video signals by using a mixing
device 61, modulates the signals by a demodulator 62 and sends it over the air through an antenna 63. As shown in
Fig. 11, a receiving side receives by a tuner 65 the TV signals incoming through an antenna 64 and extracts therefrom
teletext image signals by an IF demodulating circuit 66. The teletext data is decoded by the teletext decoder 70 and
mixed with relevant image signal and sound signal by a mixer 68, then the teletext page is reproduced on a display
screen of the monitor 69.

Referring Fig. 5, a conventional teletext receiving device is described as follows:

A video signal detected by a tuner (not shown) is inputted into an input control portion 81 which in turn extracts a
teletext page data from the received video signal and performs error correction on the data by using an error correction
circuit. The error corrected page data with a page number is stored as a unit page in a memory 85. When a user wants
reproducing the recorded page data, he enters the page number by pressing keys on a keypad of the adapted television
receiver set. The designated page number through an interface 86 is inputted into the CPU 82. The page data corre-
sponding to the inputted page number is read from the memory 85 under the control of the CPU 82.

When the read-out page data consists of text and graphics, the data through a display control portion 84 is outputted
in the form of image signals (R, G, B, Y). A character generator (CG) on a read-only memory (ROM) 83 stores character
fonts for teletext information and is used for converting character information into pictorial signals. Namely, the character
generator 83 is made on the read only memory in which sets of dot patterns of Japanese KANJI characters, alphanumeric
characters, Japanese KATAKANA characters, Japanese HIRAGANA characters and mosaic graphics are written, and
generates dot-pattern data of characters and graphics according to the decoded data to be displayed. As mentioned
above, the teletext page transmitted from the television broadcasting station is displayed as it is in a given presentation
mode.

Figure 6 is a flow chart of processing for decoding teletext page data in a conventional teletext decoding device.

The decoding steps (S) are as follows:

Step S1 first judges whether a received code is a character code or not.

If not, Step S2 performs processing with the control code (such as to specify a character size, display color, screen
coordinates and other attributes).

Step S3 judges whether a page is completed or not. If not, the processing returns to Step S1.

When the received code is a character code (at Step S1), Step S4 processes and displays one character and then
the operation proceeds to Step S3.

Referring now to the accompanying drawings, preferred embodiments of the present invention will be be described
in detail.

Figure 12 is a construction view for explaining a broadcast information decoding device embodying the present
invention, which comprises an input control portion 1, a central processing unit (CPU) 2, a decoding control portion 2a,
a character-generating read-only memory (CG-ROM) 3, a timer 4, a signal detecting portion 5, a display control portion
6, a memory 7 and an interface (I/F) 8.

A video signal detected by a tuner (not shown) is inputted into the input control portion 1 which in turn extracts a
text-broadcast program data from the received video signal and performs error correction on the data by using an error
correction circuit. The error corrected program data with the program number is stored as a unit program in the memory
7. When a user desires reproducing the recorded program data, he enters the program number by pressing keys on a
keypad of the adapted television receiver set. The desired program number through the interface I/F 8 is inputted into
the CPU 2. The program data corresponding to the inputted program number is read from the memory 7 under the
control of the CPU 2.

When the read-out program data consists of text and graphics, it is outputted in the form of image signals (R, G, B,
Y) through the display control portion 6. The character generating memory (CG-ROM) 3 holds therein character fonts
which are used for converting character information into image signals. The timer 4 can generate an interrupt to display
a desired program or change a current program by new one at preset time intervals.
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Every time when a text-broadcast program is received, the timer generates an interrupt requesting the CPU 2 to
display a text-broadcast program even if its content, for example, "news" changes only a few times a day. Such frequent
updating can be avoided by changing the settings of the timer 4. The signal detecting portion 5 converts an image signal
into a digital signal, generates an area for scrolling a text on a display screen, simultaneously detects average and peak
values of image intensity levels in two areas on the display screen, compares the values, selectively superimposes the
text image on the television image and transfers the data to the CPU 2. The CPU 2 decides a scroll-displaying area
based upon the received data in such a manner that the text image may not overlap any character information indicated
on the television image and may not be adversely affected by highly intensive television signal.

Text-broadcast program data superimposed on television video signal transmitted during the vertical blanking period
is entered into the input control portion 1 which in turn extracts the program data from the received video signal and
generates and transmits an interrupt signaltothe CPU 2. The CPU 2 recognizes the receipt of the text-broadcast program
by the interrupt and performs error correction on the data (BEST) , decodes a complete set of the program data, recog-
nizing the continuity of the data, and stores the data into a received program data storing portion of the memory 7. When
a user selects the program, the CPU 2 reads the program data from the memory 7 and, then, performs the processing
operation according to a processing flow chart of Fig. 24. Namely, the CPU 2 prepares a presentable image conversion
table for one page and outputs characters one by one from the beginning of the table to display them in the scroll mode
on the display screen. The decoding control portion 2a is used for preparing the presentable image conversion table
and displaying the data in the display control portion 6 according to the prepared presentable image conversion table.

Figures 13 and 14 are block diagrams for showing functions, mainly, of the CPU 2 in this embodiment of the present
invention, where is shown a text-broadcast data storing portion 7a, a presentable image conversion table 7b, a decoding
flag 7c, a television signal processing circuit 11, a display mode control portion 12, a subtitle location control portion 13,
a text-broadcast input control portion 14 (corresponding to the input control portion 1 of Fig. 12), an error correcting
portion 15, data transfer portion 16, a character code/a control code discriminating portion 17, a control code processing
portion 18, a CG-ROM (character-generating read-only memory) reading control portion 19, an ordinary text-broadcast-
ing display control portion 20, a small image generating portion 21, a character code discriminating portion 22, a gate
circuit 23, a coordinate-to-address converting portion 24, a table preparing portion 25, a page-end judgment portion 26,
a table reading control portion 27, a character code/control code discriminating portion 28, a display mode discriminating
portion 29, a subtitle position detecting portion 30, a scroll display control portion 31, a text-broadcast display control
portion 32, a keyboard 33, a scroll display discriminating portion 34 and input-output control portions 35, 36. Other
components which are similar in function to those shown in Fig. 12 are given same reference numbers.

The decoding control portion 2a of Fig. 12 consists of a character code discriminating portion 22, a gate circuit 23,
a coordinate-to-address converting portion 24, a table preparing portion 25, a page-end judgment portion 26, a table
reading control portion 27, a character code/control code discriminating portion 28, a scroll display control portion 31
and a scroll display discriminating portion 34.

Inthe above-mentioned construction of the embodiment, a section for processing ordinary television signals consists
of a television signal processing circuit 11, a display mode control portion 11 and a subititle location control portion 13.
A section for processing ordinary text-broadcast signals consists of a text-broadcast input-control portion 14, an error
correction portion 15, data transfer portion 16, a character code-control code discriminating portion 17, a control code
processing portion 18, a CG-ROM reading control portion 19, an ordinary text-broadcast display control portion 20, a
memory 7, a television/text broadcast display control portion 32, a keyboard 33, an input-output control portion 35 and
a character-generating read-only memory 7.

A text-broadcast signal processing section which directly relates to the present embodiment consists of a character
code discriminating portion 22, a gate circuit 23, a coordinate-to-address converting portion 24, a table preparing portion
25, apage-end judging portion 26, a table reading control portion 27, a character code/control code discriminating portion
28, a display mode discriminating portion 29, a subtitle position detecting portion 30, a scroll display control portion 31,
a text-broadcast display control portion 32, a keyboard 33, a scroll display discriminating portion 34, an input-output
control portion 36, a signal detecting portion 5 and small frame generating portion 21.

Referring to Figs. 13 and 14, the above-mentioned components will be described as follows:

The display mode control portion 12 controls different aspect screen modes according to a remote control signal
input. The subtitle display position control portion 13 can change a subititle location according to a remote control input.
The text-broadcast input control portion 14 extracts text-broadcast program data from an input video signal. The error
correction portion 15 performs error correction of the text-broadcast data. The data transfer portion 16 performs writing
and reading the text-broadcast data per program into and from the memory 7. The character code/control code discrim-
inating portion 17 recognizes classification (character and control) of each code in a code set of the text-broadcast data.
The control code processing portion 18 performs processing operations for specifying character sizes, colors and co-
ordinates and setting attributes according to respective control codes.

The CG-ROM reading control portion 19 receives a character code and reads a designated character from the
CG-ROM 3. The ordinary text-broadcast display control portion 20 displays an ordinary text-broadcast program. The
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small image generating portion 21 generates a small image for displaying an ordinary text-broadcast image, which is
compressed to 1/2 ordinary screen-image size. The character code discriminating portion 22 discriminates whether a
received code is character code or not. The gate circuit 23 allows a signal when a display mode is scroll display mode.
The coordinate-to-address converting portion 24 determines an address of a presentable image conversion table 7b
from the coordinates of a character display location, which is contained in a control code. The table preparing portion
25 prepares a presentable image conversion table 7b according to the determined address.

The page-end judgment portion 26 recognizes that a page (i.e., a screenful) is completed. The table reading control
portion 27 sequentially reads data from the table, starting from the least address therein. The character code/control
code discriminating portion 28 classifies the read-out table data into character codes and control codes. The display
mode discriminating portion 29 recognizes a display mode according to a control signal from the display control portion
12. The subtitle position detecting portion 30 detects a subtitle location according to a control signal from the subtitle
control portion 13. The scroll display control portion 31 determines a subtitle position on the basis of the detection results
received from the signal detecting portion 5, the display mode discriminating portion 29 and the subtitle position detecting
portion 30.

The television/text-broadcast display control portion 32 receives a switch control signal, changes over the display
mode toa TV video image or ordinary text-broadcast image or small-frame ordinary text-broadcast image or scroll-display
image and separately outputs the image onto a screen of a display device (not shown) or superimposes the text-broad-
cast image on an ordinary television image displayed thereon. Namely, an image on the display screen is selected
according to the switch control signal. But, a small insert, for example, may be shown not continuously but a few seconds
before and after scroll displaying.

The television/text-broadcast display control portion 32 includes the display control portion 6 (for text-broadcast)
shown in Fig. 12. The keyboard 33 is used for selecting a desired program and designating a scroll display mode in
which a scroll flag 7c is set on the memory 7. The scroll display discriminating portion 34 checks whether the scroll flag
7c is seton the memory 7. The scroll flag 7c is set in an area of the ROM whereto the CPU 2 may access at a high speed.

When an ordinary television program is received, a TV signal received is first processed through the television signal
processing circuit 11, the display mode control portion 12 and the subtitle position control portion 13. In this case, the
televison/text-broadcast display control portion selects the television program receiving mode and transmits the proc-
essed data to the display device. In case of viewing an ordinary television program on a wide-aspect screen of a TV
receiver set, a user is required only to control the display mode control portion through a remote control to change over
the screen image to a wide screen image. If, at this time, a subtitle of a telefilm, for example, is displaced to undesirable
position, the user controls the remote control unit to make the subititle location control portion 13 adjust the location of
the subtitle.

In case of reproducing a text-broadcast at a television receiver set, the text-broadcast input control portion 14 re-
ceives all text-broadcast signals superimposed on the specified positions in a television video signal, the error correcting
portion 15 performs error correction of the extracted text-broadcast signals and the data transfer portion 16 transfers
the error-corrected signals through the memory input-output control portion 35 into the text-broadcast data storing portion
7a of the memory 7. The stored text-broadcast program is read out from the text-broadcast data storing portion 7a when
the users requests reproduction of the program designated by its number through the keyboard 33 of a remote control
unit.

The character code/control code discriminating portion 17 classifies the read-out text-broadcast data into control
codes and character codes. The control codes are processed by the control code processing portion 18 and usually
used for controlling the text-broadcast receiving through the text-broadcast control portion 20. For example, the
text-broadcast data transmitted in a full-screen still-display mode is controlled to be displayed in the full-screen still-dis-
play mode or the text-broadcast data transmitted in a scroll display mode is controlled to be displayed in the scroll display
mode.

The character codes are transferred to the CG-ROM (character-generating read-only-memory) control portion 19
which may output dot patterns, each representing actual characters corresponding to the received character codes.
These dot-pattern data sets are usually sent to the text-broadcast display control portion 20 wherein they are processed
to form image signals to be displayed in the full-screen still-display mode or image signals to be displayed in the scroll
display mode on the display screen depending upon the control code. The image signals are transferred to the televi-
sion/text-broadcast display control portion 32 whereby they are displayed in place of an ordinary television picture or
superimposed on the picture depending upon a selector control signal from the remote control unit (not shown) . The
above-mentioned operations are intended to display an ordinary television program and text-broadcast program in the
modes in which they were transmitted from a broadcast station.

The operation of the embodiment of the present invention when an image transmitted in the full-screen still-display
mode is displayed in scroll-display mode is as follows:

An image signal inputted into the text-broadcast input portion 14 is corrected for transmission error by the error
correcting portion 15 and then transferred to the data transfer portion 16 which in turn writes the received text-broadcast
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data of a unit program into the memory 7 and reads-out therefrom later for display. The character code discriminating
portion 22 checks the received code whether it is character code or not. The test-broadcast data to be displayed in the
scroll display mode passes the gate circuit 23.

For instance, when a user designates the scroll display mode through the keyboard 33, a scroll display flag 7¢ is
set on the memory 7 and recognized by the scroll display discriminating portion 34 which generates a discriminating
signal to drive the gate circuit 23. When the scroll display discriminating portion 34 recognized the scroll display flag 7¢,
the coordinate-to-address converting portion 24 calculates address of the presentable image conversion table 7b ac-
cording to the received character data.

On the basis of the address determined by the coordinate-to-address converting portion 24, the table preparing
portion 24 prepares a presentable image conversion table 7b which is then entered into the memory 7 through the
input-output (1/0O) control portion 35. The page-end judgment portion 26 recognizes that one page (i.e., a screenful) is
prepared. The table reading control portion 27 through the 1/O control portion 35 sequentially reads data from the table
stored in the memory 7, starting from the least address therein. The character code/control code discriminating portion
28 classifies the read-out table data into character codes and control codes. The character codes are transferred to the
CG-ROM reading control portion 19 wherein the aforementioned operation for receiving the ordinary text-broadcast
program is performed. The control codes are transferred to the scroll display control portion (adaptive reproduction
display control portion) 31.

On the other hand, the display mode discriminating portion 29 recognizes a display mode according the control
signal from the display control portion 12. The subtitle position detecting portion 30 detects a subtitle location according
to a control signal from the subtitle display control portion 13. The signal detecting portion 5 detects an optimal location
for scroll-display of the page.

The scrolldisplay control portion 31 determines a scroll displaying area on the basis of the detection results received
from the signal detecting portion 5, display-mode discriminating portion 29 and subtitle-location detecting portion 30 and
then transfers the determined location data to the television/text-broadcast display control portion 32 which generates
an image signal for scroll display screen. The television/text-broadcast display control portion 32 also generates an
image signal for a small display which is prepared by the small image preparing portion 21 to be inserted in the display.

As described above, a video signal inputted into the text-broadcast input control portion 14 is transferred to the
transfer portion 16 of the CPU 2, whereby the program data is extracted from the video signal and transferred into the
memory 7. The program data to be reproduced is read from the memory 7 and transferred to the data transfer portion
of the CPU 2. The character code/control code discriminating portion 17 examines whether the received code of the
program data is character code or not. If the code is judged not to be a character code, it is transferred to the control
code processing portion 18 which, according to the received control information, determines size and color of each
character, specifies coordinates of character to be displayed on the display screen and presets the attributes of each
character.

When the code is judged by the character code/control code discriminating portion 17 to be character code, it is
transferred to the CG-ROM reading control portion 19 whereby dot-pattern data representing an actual character cor-
responding to the character code received is read out and sent usually to the text-broadcast display control portion 20.
The scroll display discriminating portion 34 examines whether the scroll display flag is 1 (i.e., the flag is set ON) . When
the scroll display flag 7c is not 1 the flag is set OFF), the processing for displaying one character is conducted. When
the scroll display flag 7c is 1, the coordinate-to-address converting portion 24 converts coordinates of the transferred
character into address of the presentable image conversion table 7b. The coordinate-to-address conversion processing
is as follows:

An address of a presentable image conversion table 7b is calculated from a specified presentation coordinate
(reference points shown Figs. 15C). Fig.16 shows a memory map of a presentable image conversion table. The number
of presentable pixels is 248 pixels in a (vertical) column by 204 pixels in a (horizontal) row. Fig. 15A shows a block of
12 dots in a column by 8 dots in a row. Fig. 15B illustrates a map of 24 X 16 dots (column X row) corresponding to 4
blocks shown in Fig. 15A. Fig. 15C shows a map consisting of 527 blocks including 31 blocks per row and 17 blocks
per column. Similarly, Fig. 16 shows addresses corresponding to the respective coordinates shown in Fig. 15C.

An example of determination of addresses is described as follows:

The numbers of pixels in a column and in a row are divided by 12 dots and 8 dots (a minimal unit of a character
size) respectively and respective rest values are rounded.

Column: Rest 0 = Quotient Row: Rest 0 = Quotient

4 = Quotient 4

Quotient

8 = Quotient + 1
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On the assumption that the number of bytes per block (character) is 7 and the number of horizontal blocks is 31,
and, for example, X=12 and Y=16, 16 is divided by 8 to get a quotient 1 with a rest of 4 and 16 is divided by 12 to get
a quotient 1 with a rest of 4. Consequently, the table address is determined as follows:

Table Address = (12/8) X 7 + (1/12) X 31 X 7==1X 7 +1 X 217 = 224.

According to the thus determined address, a presentable image conversion table 7b is prepared by the table pre-
paring portion 25 and stored in the memory 7.

Upon completion of the above-mentioned operation, the page-end judging portion 26 judges whether a page is
completed or not. If not, the above-mentioned operation cycle is repeated beginning with examination of subsequent
code of the program by the character code/control code discriminating portion 17.

The completion of the table is recognized by the character code/control code discriminating portion 17, then the
scroll display discriminating portion 34 judges whether the scroll display flag is set or not. When the flag is set (at 1), the
scroll display control portion 31 starts scroll displaying according to the presentable image conversion table 7b prepared
by the table preparing portion 25. Namely, the character information data through the memory 7 is converted into an
image signal by the CG-ROM portion 3 storing character font corresponding to the character information. The image
signal is then outputted through the television/text-broadcast display control portion 32, On the other hand, the display
mode discriminating portion 29 examines what display mode (scroll display mode or full-screen still-display mode) is
required. The respective display mode is obtained through the scroll display control portion 31.

In case of superimposing a scrollable text information on a television picture having a subtitle movable by a subtitle
moving facility, the subtitle location is detected by the subtitle position detecting portion 30 and the scrolling display is
located at an optimal area by scroll area control portion 31, whereat no interference may happen between the subtitle
and scrollable text information on the display screen.

Furthermore, the signal detecting portion 5 detects a peak and average values of brightness on a specified area of
a television image and the scrolling area control portion 31 moves a scroll display to an area where the scrollable char-
acter image may be easily read and visible at a relatively low surrounding brightness without impairing the visibility of
the television picture.

Figures 17A to 17C are illustrative of the signal detecting portion 5 shown in Figs. 12 and 14. In Figs. 17A to 17C,
there is shown an A/D converter 41, a synchronizing signal separating circuit 42, a timing signal generating circuit 43,
an area selector switch 44, a peak level (MAX) detecting circuit 45, a MAX comparator circuit 46, an averaging (average
level detecting) circuit 47, an average comparator circuit 48, a selecting portion 49 and an interface (I/F) 50.

The A/D converter 41 converts an input image signal into a digital signal. The synchronizing signal separating circuit
42 extracts a synchronizing signal from an input image signal. The timing signal generating circuit 43 generates timing
signals representing two scroll areas A and B, respectively, as shown in Fig. 17A according to the synchronizing signal.
The area selector switch 44 selectively outputs image signals in two display areas according to the corresponding timing
signals.

The MAX detecting circuit 45 detects peak levels of images of two areas A and B respectively. The MAX comparing
circuit 46 compares maximal level values of two area images. The averaging circuit 47 detects average values of image
level of two areas respectively. The average comparator circuit 48 compares the average level values of two area images.
According to an exemplified logic table of Fig. 17C, the selector circuit 49 selects one of two display areas, where a
superimposable image may be more visible and the signal brightness level is lower than the other.

The image signal is converted into a digital signal by the A/D converter 41. Two scroll display areas on a screen
image is generated by the timing circuit 43 according to a synchronizing signal and, at the same time, peak levels and
average levels of images in two scroll display areas are detected by the MAX detecting circuit 45 and the averaging
circuit 47 respectively and two peak values and two average values are compared by the comparing circuits 46 and 47
respectively. The selecting portion 49, on the basis of the comparison results, selects one of two areas, wherein the
superimposable scroll display is more visible and the brightness (image level) of the screen image is lower than the
other area. The selected area data is transferred to the CPU 2.

In the present embodiment, two display areas A (at the top) and B (at the bottom) of the screen image shown in
Fig.17B are generated and compared with each other for selection of an area having less brightness and assuring higher
visibility of a superimposable display. This facility, however, is not limited to the above-mentioned example but two areas
to be examined for selection may be set at any other location, for example, the left side and the right side of the screen
image, and, furthermore, three or more areas may be set for selection of optimal one among them.

The CPU 2 finally decides the scroll display area, for example, as shown in Fig. 18A or 18B or 18C or 18D on the
basis of the data received from the selecting portion 49. Fig. 18A shows a horizontal display area (a window for transverse
scroll mode) set below on the screen image, whose width in the horizontal direction is limited by a horizontal mask signal
(H) and whose width in the vertical direction is limited by a vertical mask signal (V). Fig. 18B shows a horizontal display
area above on the screen image, wherein a sequence of characters is scrolled from right to left within the area. Fig. 18C
shows a vertical display area (a window for longitudinal scroll mode) set right on the screen image and Fig. 18D shows
a vertical display area set left on the screen image. Information is displayed within the vertical display area, being scrolled
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upward. The above-mentioned facility can prevent the scroll display from overlapping any character image (e.g., a sub-
title) of a television picture and can improve the visibility of the scroll display by selecting an area of screen image having
a relatively low brightness.

One of the advantages of the decoding device according to the present invention against the conventional devices
is the provision of the signal detecting portion 5 that is a circuit for searching an optimal display area wherein the scrollable
display proposed by the present invention is easily viewed by a user. A scrollable text image displayed as superimposed
on an ordinary television picture may become unreadable by affection of the television picture elements. In this case,
the signal detecting portion 5 is effective to recognize the content of the television picture and search an area wherein
the information is easy to read. Conventional devices which are not provided with the signal detecting circuit proposed
by the present invention can not replace the scroll display area or requests a user to replace the area to a suitable
position by manually adjusting the display device.

Figure 19 is a flow chart for decoding a text-broadcast program by a text-broadcast decoding device according to
the present invention. Figure 20 is depicts an example of a remote control transmitter according to the present invention.
In Fig. 20, reference character A designates a trigger key for selecting a mode of the present invention, characters B,
C and D designate screen-mode selecting keys and numerals 1 to 8 designate channel selecting keys. When a user
presses the key A, a code A is entered into the interface 8. The CPU 2 reads code A and begins decoding operation
according the flow chart of Fig. 19. The CPU 2 sets a scroll display flag on the memory 7 at Step S10 and returns to the
ordinary processing mode. A decoding protocol is modified by the CPU 2 by the flag. Namely, when scroll display flag
7c is set, the CPU performs coordinate-to-address conversion and prepares a presentable image conversion table 7c¢.
If the scroll display flag is not set, the CPU 2 performs ordinary "single-character display processing" in the same way
as the aforementioned conventional display processing.

Figure 21 is illustrative of a display area for text-broadcast, which corresponds to the display area shown in Fig.
15C. Figure 22 is illustrative of a presentable image conversion table.

As described before with reference to Fig. 15C, the number of presentable pixels is 204 dots in a (vertical) column
by 248 dots in a (horizontal) row. In the embodiment of the present invention, the display area is divided into 527 blocks
each having 8 dots in a row and 12 dots in a column. Each block has a respective table. The presentable image con-
version table shown in Fig. 22 is a table in which character data is written in the following manner:

The coordinates of a character data contained in a control code transmitted from a TV broadcasting station is first
converted into a table address and, then, character data such as a character size, color, code and attribution (e.g.,
underline and other ornaments) are written into the addressed table area. in the text-broadcast, the minimum character
size is defined as 8 by 12 dots and the minimum character display coordinates is defined as 4 by 4 dots. A row of
characters is formed in such a manner that a reference character is first determined and other characters are arranged
in a row relative to the reference character therein.

As described above, the number of presentable pixels is 248 dots in a row X 204 dots in a column. When a display
area is divided by a unit block of 8 X 12 dots, 31 blocks (248/8=31) in the horizontal direction and 17 blocks (204/12=17)
in the vertical direction are obtained and a total number of blocks in an image screen is 527 (31 X 17=527). Each block
has a presentable image conversion table shown in Fig. 22.

The presentable image conversion table of Fig. 22 consists of seven elements - size data, color data, code of
character set, character code 1, character code 2, attribute data and attribute parameters. In the element "size data",
there is written a code indicating a character size, e.g., "vertically twice enlarged character" code or "horizontally twice
enlarged character" code. In the element "color data", there is written color data of a character or graphics, which is a
1-byte record consisting of higher-order 4 bits describing a foreground image color and lower-order 4 bits describing a
background color, each selectable from 16 colors.

In the element "character-set code", there is written a previously defined code specifying a character-set selected
from following character sets: Japanese KANJI character set (2 byte code), alphanumeric set (1 byte code), Japanese
KATAKANA character set (1 byte code), Japanese HIRAGANA character set (1 byte code), mosaic set (1 byte code),
external character set (1 byte or 2 byte code). The elements "character 1" and "character 2" contain each one record
of a character code having a length specified by each character-set code.

For instance, when the Japanese KANJI character set is selected as "character set", a 2-byte character code (the
first 1 byte is segment data and the second 1 byte data is dot data) is written. When the Japanese HIRAGANA character
set is selected, a 1-byte character code is written. The attribute data is used when a character is ornamentally processed,
for example, by putting an underline. The attribute parameter is a parameter relating to the attribute data. The size data,
color data, character-set code, attribute data and attribute parameters are control codes.

Referring to Fig. 16, a presentable image conversion table consists of seven elements and, therefore, there are
addresses corresponding to 31 blocks "0000", "0007"..."0210" in the horizontal direction and addresses corresponding
to 17 blocks "0000", "0217" (31 blocks X 7) ...."3472" in the vertical direction.

Accordingly, the minimum character size of 8 X 12 dots may be a reliable standard character size. Therefore, at
the stage of expressing any character, address of a block table is calculated from its coordinates. The coordinate values
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are rounded along the block of 8 X 12 dots and then a character size, color code, character-set code (e.g., Japanese
KANJI characters, KATAKANA characters, HHRAGANA characters, alphanumeric characters, external characters), a
character code, attribute (e.g., enclosure, underline, flashing) are entered into the table. There are 16 display colors half
of which may vary and have two levels (full and half) of brightness relative to RGB. When an image is superimposed
on a television picture, its color brightness level must be turned from the half-brightness to full-brightness since the
half-brightness color may be dark and indistinct in the television picture.

When tables for one page is prepared, information is read out for display from each table, beginning at the beginning
thereof. In the display processing, a scroll-display area of 24 dots in height is produced for a reference character of 24
dots in height. If a reference character is of 12 dots in height, two rows of characters may be displayed at a time within
the area or a space (blank) is given to upper half (12-dots) of the area and a single row of characters is displayed in the
lower half (12 dots) of the area. This judgment is made according to decisions predetermined respectively for assumable
images of Fig. 23(a) to (f). For example, in the case of Fig. 23(c), the decision is made for single-line display.

Namely, in an ordinary decoding process, a presentable image conversion table is prepared instead of displaying
characters. The presentable image conversion table is a table that stores character information within a block having
12 dots in a column and 8 dots in a row, which is a unit division of a display area (of 204 dots in a column X 248 dots
in a row) for displaying a text-broadcast information. A block wherein an operating reference point of a character or
graphic character exists stores the character or graphic character size, color, character set code (e.g., Japanese KANJI
characters, KATAKANA characters, HIRAGANA characters, alphanumeric characters and external characters), char-
acter code, attribute (e.g., enclosure, underline and flashing) and attribute parameters. A presentable image conversion
table for all data units within a page is prepared. Upon completion of the presentable image conversion table, characters
are decoded in the order of ascending order of addresses (i.e., first from the least address) from the table and displayed
one by one in the scroll mode.

Character information is written only in area blocks each containing a character. Other blocks containing no character
information (space or blank blocks) cause blank periods during display of text information in the scroll mode. Accordingly,
a soft counter is provided, which operates with each vacant block (i.e., block table wherein no information is contained)
and may skip the vacant block when it counts the preset threshold value.

Figure 24 is a flow chart of processing for decoding a text-broadcast information by a decoding device according
tothe present invention. The decoding process is executed by a central processing unit (CPU). As previously described
with reference to Figs. 13 and 14, a received code is checked whether it is a character code or not (Step S20). If not,
the control code processing is made for specifying a character size, color, coordinates and other attributes) (Step S21)
and the operation proceeds to Step S26.

When the received code is recognized by Step S20 to be a character code, Step S22 examines whether the scroll
display flag is set or not. If not, Step 523 performs displaying the character and the operation proceeds to Step S26.
While the flag is set, an address of an added table is calculated by Step S24 from the currently specified coordinates
by the method described with reference to Figs. 15C and 16. The character size, character code and other attributes
are written into the addressed table and then the operation proceeds to Step S26.

Step S26 examines whether a page is decoded to the end. If not, the operation returns to Step S20. When the page
is completely decoded, Step S27 examines whether the scroll display flag is set. If not, the operation is finished. While
the flag is set, Step S28 starts the scroll display according to the presentable image conversion table prepared in de-
coding process.

The operation of the text-broadcast decoding device according to the present invention is performed according to
a software loaded in the CPU 2.

Referring to Fig. 12, the operation is described below:

The CPU 2 reads page data by 1 byte at a time from a memory 7 wherein the text-broadcast data is stored and
judges the data is a character code or a control code. When it is a character code, the CPU 2 recognizes that the display
is conducted in the scroll mode, and then calculates an address of a presentable image conversion table 7b from the
current coordinate values and enters the character information into the addressed table.

The presentable image conversion table is an area of the memory 7, which is previously assigned to a conversion
table. After decoding a page data (preparing a table) , the character information is read from a least address within the
table in the memory 7 in case of displaying a text-broadcast in the scroll mode, and font data is read from the character
generating read-only memory (CG-ROM) 3 for the character code and transferred into the display control portion 6 for
scrollably displaying the information.

During the decoding operation, pattern data units of graphics, mosaics and added sound data are not processed
(cancellation of data units). When displaying, half-tone is set and a string of characters is scrolled from right to left on a
display screen in case of horizontal scroll mode or from bottom to top on the display screen in case of vertical scroll
mode. Figs. 18A to 18D show examples of scroll-mode text display. This enables a user to read a text-broadcast infor-
mation while enjoying television program on the display screen.

Figures 25A to 25D illustrate examples of images displayed in different modes on the screen of a wide-aspect
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monitor. Fig. 25A shows an ordinary screen-mode image (aspect ratio of 4:3), Fig. 25B shows a screen image in mode
A, Fig. 25C shows a screen image in mode B (aspect ratio of 16:9) and Fig. 25D shows another screen image in mode
B. Numeral 51 designates an ordinary television picture image and numeral 52 designates a display area for text-broad-
cast data according to the present invention.

As is apparent from Figs. 25A to 25D, the different mode screen images have different screen sizes. This means
that an ordinary scrolling display may disappear out of screen, for example, as shown in Fig. 25C. In case when a subtitle
is replaced on the television picture by using a subtitle replacing function, the subtitle may overlap an area for scrollably
displaying text-broadcast information. Accordingly, the CPU 2 reads current screen mode and current state of the subtitle
replacing function from the interface 8 and selects an optimal location of the scroll-display area on the display screen.
In Fig. 20, there is shown a remote control transmitter having screen mode selecting keys B, C and D.

Figure 26 shows an example of generating a small insert by reducing a full-screen still page by a factor of 2 in both
width and height. The scrolling display function according to the present invention may change the structure of a broad-
cast transmitted from a TV-broadcasting station. This may cause a problem of infringement of copyright. To avoid this
and to check the page structure, a small insert is displayed a few seconds before or after displaying the page in scroll
mode.

A text-broadcast receiver which demodulates a subtitle program to be superimposed on a television picture will be
described below:

The text-broadcast display may display a page of 204 pixels in a column by 248 pixels in a row. In the television
system NTSC (National Television System Committee Color System) which uses about 240 effective scanning lines per
field, a text-broadcast image can be displayed on a television receiver. In case of superimposing a subtitle-broadcast
on a television picture on the screen of wide television receiver which may change the width and height of screen image,
the above-mentioned display area of 204 x 248 dots can not be assured if the television picture is enlarged. In this case,
a user can not obtain correct text information.

Accordingly, the present invention provides the device which comprises a detecting portion for detecting a text-broad-
cast display area in the stage of decoding text-broadcast, a calculating portion for determining an optimal location of an
area for displaying whole character information when the display area detected by the detecting portion is reduced (to
view wide-vision TV-picture), and a display portion for displaying text-broadcast in the display area selected by the
calculating portion. The application of this device enables a user to view a complete and easily readable image of text
information even on the wide screen of a wide television receiver.

Inthe process of decoding a text-broadcast data, a table of character coordinates for detecting an area for displaying
text-broadcast information is prepared and, after decoding all data for a page, the display mode is judged according to
the prepared table and the information is then displayed.

Figure 27 is a flow chart of data processing in the above-mentioned embodiment of the present invention.

The decoding processing is executed by the CPU 2. A received code is first checked whether it is a character code
or not (Step S31). If not, the control code processing is performed (Step S36) and the operation proceeds to Step S39.
When the code is judged to be a character code (Step S31), the current display mode is examined whether it is wide
aspect display mode (the number of effective scanning lines per field is less than 204) (Step S32) and the page display
mode is checked whether itis a superimposing display (Step S33). If the current modes are different from the above-men-
tioned modes, an ordinary single character display is carried out (Step S35). When the superimpose mode is designated
(Step S33), single character processing is performed (Step S34).

A character is decoded and character font data is written into an image memory but it is not displayed. The coordi-
nates of the character are converted into an address of the memory, wherein a flag (FFH) is set for marking that a 1-byte
character is recorded therein (Step S37). This table is of 204/12 dots (in vertical direction). When the calculation result
indicates there is a character, the flag FFH is written into the address.

An example of the calculation is as follows:

When a character [A] has a reference point at the 120th dot in vertical direction, the flag FFH is written into a table
address of the 10th byte (120/12=10). Step S38 judges whether a page is completed. If the page is not completed, the
operation returns to Step S31. When the page is completed, a display mode is judged by using the prepared table of
character coordinates (Step S40).

When the mode is judged to be A, the processing for displaying a 1/2-format image is performed (Step S42). The
1/2-format image display is such that 204 dots in vertical direction are distributed one by one to even field and odd field
and interlaced so that an image is reduced vertically by a factor of 2. When the mode is B or C, the information stored
in the image memory is displayed in a different predetermined portion, e.g., below (in mode B) or above (in mode C) on
the screen of a display device (Step S43).

Figure 28 is a flow chart showing the procedure of display-mode discrimination.

This discrimination processing is executed by the CPU 2. The head address of the table is set (Step S51). the CPU
examines whether data in the address is 0 (No character) or FFH (Character exists) (Step S52). When a character exists
(aflag FFH is set), the operation proceeds to Step S61. If there is no character, the CPU examines whether a flag FFH
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is set within the 5th byte to 6th byte (Step S53). When no flag FFH is set (i.e., O is set), the operation proceeds to Step
S55. When a flag FFH is set, [A] is set on working memory of the CPU (Step 54).

Next, the CPU examines whether a flag FFH is within the area from the 7th byte to the 12th byte or not (Step S55).
After Steps S55, S56, S57 and S58, the CPU examines whether only [A] among [A], [D] and [C] is set on the working
memory (Step S59). When only [A] is set, the output of the processing is set at MODE B (Step S63). If not only [A], the
operation proceeds to Step 60. The CPU examines whether only [C] is set (Step S63). Mode [C] is set when only [C] is
set (Step S62). If not only [C], mode [A] is set.

The decoding device according to the present invention enables a wide-television receiver having a reduced number
of vertical scans to reliably display a complete subtitle-broadcast whose data relates to a television broadcast and is
outputted in synchronism with the television broadcast. When the subititle is vertically written and its display area is
reduced in height by widening the television picture on the screen, the television receiver with the device according to
the present invention can reduce the number of characters in the display column and arrange the rest in an adjacent
column.

Referring now to Fig. 12, a teletext decoding device according to the present invention will be described as follows:

A video signal detected by a tuner (not shown) is inputted into the input control portion 1 which in turn extracts page
data from a received video signal and performs error correction on the data by using an error correction circuit. The
error corrected page data with the page number is stored as a unit page in the memory 7. When a user desires repro-
ducing the recorded page data, he enters the page number by pressing keys on a keypad of the adapted television
receiver set. The desired page number through the interface (I/F) 8 is inputted into the CPU 2. The page data corre-
sponding to the inputted page number is read from the memory 7 under the control of the CPU 2.

When the read-out page data consists of text and graphics, it is outputted in the form of an image signal (R,G,B,Y)
through the display control portion 6. The character generating read-only-memory (CG-ROM) 3 holds therein character
fonts which are used for converting character information into respective character image signals. The timer 4 can
generate an interrupt to display a previously designated page or change a page by new one at a preset time interval.

Every time when a teletext page is received, the timer generates an interrupt requesting the CPU 2 to display a
received page. However, if the teletext page changes its content only a few times a day, for example, as a "news" page,
such unnecessarily frequent updating can be avoided by suitably changing the settings of the timer 4. The signal de-
tecting portion 5 converts an image signal into a digital form, generates an area for scrolling a text on a display screen,
simultaneously detects average and peak intensity values of images in two areas on the display screen image, compares
the values, superimposes the page on the television picture and transfers the data to the CPU 2. The CPU 2 decides a
scroll-displaying area based upon the received data in such a way that the page image may not overlap any character
information indicated on the television image and may not be reversely affected by high intensity television signal.

Teletext page data superimposed on a television video signal transmitted during the vertical blanking period is
entered into the input control portion 1 which in turn extracts the teletext data fromthe received video signaland generates
and transmits an interrupt signal to the CPU 2. The CPU 2 recognizes the receipt of the teletext by the interrupt and
performs error correction on the data, decodes a complete set of the teletext data, recognizing the continuity of the data,
and stores the data into a received teletext-data storing portion 7a of the memory 7. When a user selects the page, the
CPU 2 reads the page data from the memory 7 and, then, performs the processing operation according to a processing
flow chart of Fig. 24. Namely, the CPU 2 prepares a presentable image conversion table 7b for one page (i.e., a screenful)
and outputs characters one by one from the beginning of the table for displaying them in the scroll mode on the display
screen. The scrolling display control portion 2a is used for preparing the presentable image conversion table 7b and
displaying the data from the display control portion 6 according to the prepared presentable image conversion table 7b.

Figures 29 and 30 are block diagrams for showing functions, mainly, of the CPU 2 in this embodiment of the present
invention, where is shown a teletext input control portion 54, a teletext data storing portion 55, an ordinary teletext display
control portion 56, a teletext display control portion 57. Other components which are similar in function to those shown
in Figs.13 and 14 are given same reference numbers.

The scroll display control portion 2a of Fig. 12 consists of a character code discriminator 22, a gate circuit 23, a
coordinate-to-address converting portion 24, a table preparing portion 25, a page-end judging portion 26, a table reading
control portion 27, a character code/control code discriminating portion 28, a scroll display control portion 31 and a scroll
display discriminating portion 34.

Inthe above-mentioned construction of the embodiment, a section for processing ordinary television signals consists
of atelevision signal processing circuit 11, a display mode control portion 12 and a subtitle display position control portion
13. A section for processing ordinary (conventional) teletext signals consists of a teletext input control portion 54, an
error correction portion 15, a data transfer portion 16, a character code/control code discriminating portion 17, a control
code processing portion 18, a CG-ROM (character-generating read-only memory) reading control portion 19, an ordinary
teletext display control portion 56, a memory 7, a television/teletext display control portion 57, a keyboard 33, an in-
put-output control portion 35 and a CG-ROM 3.

A teletext signal processing section, which is an embodiment of the present invention, consists of a character code
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discriminating portion 22, a gate circuit 23, a coordinate-to-address converting portion 24, a table preparing portion 25,
a page-end judging portion 26, a table reading control portion 27, a character code/control code discriminating portion
28, a display mode discriminating portion 29, a subtitle position detecting portion 30, a scroll display control portion 31,
a TV/teletext display control portion 57, a keyboard 33, a scroll display discriminating portion 34, an input/output control
portion 36, a signal detecting portion 5 and a small page generating portion 21.

Referring to Figs. 29 and 30, the above-mentioned components will be described below:

The display mode control portion 12 controls different aspect screen modes according to a remote control signal
input. The subtitle display position control portion 13 changes a subtitle location according to a remote control input.
The teletext input control portion 54 extracts teletext data from an input video signal. The error correction portion 15
performs error correction of the extracted teletext data. The data transfer portion 16 performs writing and reading teletext
data of each page into and from the memory 7. The character code/control code discriminating portion 17 discriminates
character code and control code contained in the teletext data. The control code processing portion 18 performs process-
ing operations for specifying character sizes, colors and coordinates and setting attributes according to respective control
codes.

The CG-ROM reading control portion 19 receives a character code and reads a designated character from the
CG-ROM 3. The ordinary teletext display control portion 56 displays an ordinary text-broadcast. The small image gen-
erating portion 21 generates a 1/2-format image of an ordinary teletext page. The character code discriminating portion
22 discriminates whether a received code is character code or not. The gate circuit 23 allows a signal to pass therethrough
when a display mode is scroll display mode. The coordinate-to-address converting portion 24 determines an address
of a presentable image conversion table 7b from the coordinates of a character display location, which is contained in
a control code. The table preparing portion 25 prepares a presentable image conversion table according to the deter-
mined address.

The page-end judging portion 26 recognizes that a page (i.e. a screenful) is completed. The table reading control
portion 27 sequentially reads data from the table, starting from the least address therein. The character code/control
code discriminating portion 28 discriminates a character code and control code readout from the table. The display mode
discriminating portion 29 recognizes a display mode according a control signal from the display control portion 12. The
subtitle position detecting portion 30 detects a subtitle location according to a control signal from the subtitle display
position control portion 13. The scroll display control portion 31 determines a scroll display area on the basis of the
detection results received from the signal detecting portion 5, the display mode discriminating portion 29 and the subtitle
position detecting portion 30.

The TV/teletext display control portion 57 receives a switch control signal, selects a TV video image or an ordinary
teletext image or an 1/2-format ordinary teletext image or a scroll display image and, then, separately outputs the image
onto the screen of a display device (not shown) or superimposes the teletext image on an ordinary television image
displayed thereon. Namely, an image on the display screen is changed according to the switch control signal. But, a
1/2-format image, for example, may be shown not continuously but a few seconds before and after displaying the infor-
mation the scroll mode.

The TV/teletext display control portion 57 includes the display control portion 6 (for teletext) shown in Fig. 13. The
keyboard 33 is used for selecting a desired page and designating a scroll display mode in which a scroll display flag 7¢
is set on the memory 7. The scroll display discriminating portion 34 checks whether the scroll display flag 7c¢ is set on
the memory 7. The scroll display flag 7c¢ is set in an area of the ROM where the CPU 2 may access at a high speed.

When an ordinary television program is received, a TV signal input is first processed through the television signal
processing circuit 11, the display mode control portion 12 and the subtitle display position control portion 13. In this case,
the TV/teletext display control portion 57 selects the television program receiving mode and transmits the processed
data to the display device. In case of viewing an ordinary television program on a wide-aspect screen of a TV receiver
set, a user is required only to control the display mode control portion 12 through a remote control to select a wide-screen
image. If, at this time, a subtitle of a telefilm, for example, is displaced to undesirable position, the user controls the
remote control unit to make the subtitle display position control portion 13 adjust the location of the subititle.

When a teletext is received, the teletext input control portion 54 receives all teletext signals superimposed on the
specified positions in a television video signal, the error correcting portion 15 performs error correction of the extracted
teletext signals and the data transfer portion 16 transfers the error-corrected signals through the memory input/output
control portion 35 into the teletext data storing portion 55 of the memory 7. When the user enters the number of a desired
page through the keyboard 33 of the remote control, the designated teletext page is read from the teletext data storing
portion 55 and outputted on the display screen.

The character code/control code discriminating portion 17 classifies the read-out teletext data into control codes
and character codes. The control codes are processed by the control processing portion 18 and usually used for con-
trolling a teletext receiver through the teletext display control portion 56. For example, the control codes are used for
selecting character size and display color, flashing display and console control.

The character codes are transferred to the CG-ROM reading control portion 19 whereby dot patterns each repre-
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senting actual characters corresponding to the received character codes are outputted. These dot-pattern data sets are
usually sent to the teletext display control portion 56 wherein they are processed to form image signals to be displayed
in the full-screen still-display mode or scroll display mode. The image signals are transferred to the TV/teletext display
control portion 32 whereby they are displayed in place of an ordinary television picture or superimposed on the television
picture depending upon a selector control signal from the remote control unit (not shown). The above-mentioned oper-
ations are intended to display an ordinary television program and teletext program in the modes in which they were
transmitted from a TV broadcast station.

The operation of the embodiment of the present invention when an image transmitted in the full-screen still-display
mode is displayed in the scroll-display mode will be described as follows:

An image signal inputted into the teletext input control portion 14 is corrected for transmission error by the error
correcting portion 15 and then transferred to the data transfer portion 16 which in turn writes the received teletext data
of a unit page into the memory 7 and reads therefrom for subsequent display. The character code discriminating portion
22 checks the received code whether it is character code or not. The teletext data to be displayed in the scroll display
mode passes the gate circuit 23.

For instance, when a user designates the scroll display mode through the keyboard 33, a scroll display flag 7c is
set on the memory 7 and recognized by the scroll display discriminating portion 34 which generates a discriminating
signal to drive the gate circuit 23. When the scroll display discriminating portion 34 recognized the scroll display flag 7¢,
the coordinate-to-address converting portion 24 calculates an address of the presentable image conversion table 7b
according to the coordinates of the received character data.

On the basis of the address determined by the coordinate-to-address converting portion 24, the table preparing
portion 25 prepares a presentable image conversion table 7b which is then entered into the memory 7 through the
input/output (I/0O) control portion 35. The page-end judging portion 26 recognizes that one page (i.e., a screenful) is
prepared. The table reading control portion 27 through the 1/O control portion 35 sequentially reads data from the table
stored in the memory 7, starting from the least address therein. The character code/control code discriminating portion
28 classifies the read-out table data into character codes and control codes. The character codes are transferred to the
CG-ROM reading control portion 19 wherein the aforementioned operation for receiving the ordinary teletext program
is performed. The control codes are transferred to the scroll display control portion 31.

On the other hand, the display mode discriminating portion 29 recognizes a display mode according to a control
signal from the display control portion 12. The subtitle position detecting portion 30 detects a subtitle location according
to a control signal from the subtitle display-position control portion 13. The signal detecting portion 5 detects an optimal
location for displaying the teletext page in scroll mode.

The scroll display control portion 31 determines a scroll displaying location on the basis of the detection results
received from the signal detecting portion 5, the display mode discriminating portion 29 and the subititle position detecting
portion 30 and then transfers the determined location data to the TV/teletext display control portion 57 which generates
an image signal to be scrollably displayed. The TV/teletext display control portion 57 also generates an image signal
for a 1/2-format image which is prepared by the small image preparing portion 21 and is displayed as a small still-image
on the display screen.

As described above, a video signal inputted into the teletext input control portion 54 is transferred to the transfer
portion 16 of the CPU 2, whereby the page data extracted from the video signal is transferred into the memory 7. The
page data to be reproduced is read from the memory 7 and transferred to the data transfer portion of the CPU 2. The
character code/control code discriminating portion 17 examines whether the received code of the page data is a character
code or not. If the code is judged not to be a character code, it is transferred to the control code processing portion 18
which, according to the received control information, determines the size and color of a character, specifies coordinates
of a character to be displayed on the display screen and presets the attributes of each character.

When the code is judged by the character code/control code discriminating portion 17 to be a character code, it is
transferred to the CG-ROM reading control portion 19 whereby dot-pattern data representing an actual character cor-
responding to the received character code is read-out and sent usually to the teletext display control portion 56. The
scroll display judging portion 34 examines whether the scroll display flag is 1 (i.e., the flag is set). When the scroll display
flag 7¢ is not set, the processing for single character display is performed. When the scroll display flag 7c¢ is set, the
coordinate-to-address converting portion 24 converts the coordinates of the transferred character into an address of the
presentable image conversion table 7b. The coordinate-to-address conversion processing is as follows:

An address of a presentable image conversion table 7b is calculated from a specified presentation coordinates
(reference points shown in Figs. 31A to 31C). Fig. 32 shows a memory map of a presentable image conversion table.
The number of presentable pixels is 480 dots in a (horizontal) row by 250 dots in a (vertical) column. Fig. 31A shows a
block of 10 dots in a column by 12 dots in a row. Fig. 31B illustrates a map of 20 dots in a column by 24 dots in a row
corresponding to 4 blocks shown in Fig. 31A. Fig. 31C shows a map consisting of 1000 blocks including 40 blocks per
row and 25 blocks per column. Similarly, Fig. 32 shows addresses corresponding to the respective coordinates shown
in Fig. 16.
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An example of determination of addresses is described as follows:

The numbers of dots in a column and in a row are divided by 10 dots and 12 dots (a minimal unit of a character
size) respectively and respective rest values are rounded.

Column: Rest 0 = Quotient Row: Rest 0 = Quotient

4

Quotient 4 Quotient

8 = Quotient + 1

On the assumption that the number of bytes per block (character) is 7 and the number of horizontal blocks is 10,
and, for example, X=12 and Y=16, 12 is divided by 12 to get a quotient 1 with a rest of 0 and 16 is divided by 10 to get
a quotient 1 with a rest of 6. Consequently, the table address is determined as follows:

Table Address = (12/12) X 7 + (16/10) X 40 X 7==1 X 7 + 1 X 280 = 287.

According to the thus determined address, a presentable image conversion table 7b is prepared by the table pre-
paring portion 25 and stored in the memory 7.

Upon completion of the above-mentioned operation, the page-end judging portion 26 judges whether a page is
completed or not. If not, the character code/control code discriminating portion 17 examines whether the received sub-
sequent code of the page is character code or not. The above-mentioned operation cycle is then repeated again.
When the completion of the page is recognized by the page-end judging portion 26, the scroll display discriminating
portion 34 judges whether the scroll display flag is set or not. When the flag is set, the scroll display control portion 31
starts scroll displaying according to the presentable image conversion table 7b prepared by the table preparing portion
25. Namely, the character information through the memory 7 is converted into an image signal by the CG-ROM portion
3 storing a character font corresponding to the character information. The image signal is then outputted through the
TV/teletext display control portion 57. On the other hand, the display mode discriminating portion 29 examines which
display mode of scroll display mode and full-screen still-display mode is requested. The respective display mode is
obtained through the scroll display control portion 31.

In case of superimposing a scrollable text information on a television picture having a movable subtitle, the subtitle
detecting portion 31 detects the subititle location and the scroll area control portion 31 positions the scroll display at an
optimal area where no interference may occur between the subtitle and the scrollable text information on the display
screen. Furthermore, the signal detecting portion 5 detects peak values and average values of brightness on specified
areas of a television picture and the scroll area control portion 31 moves a scroll display to an area where the scrollable
character image may be easily read and visible at a relatively low surrounding brightness without impairing the visibility
of the television picture.

Figures 17A to 17C are illustrative of the signal detecting portion 5 shown in Figs. 12 and 30. In Figs. 17A to 17C,
there is shown an A/D converter 41, a synchronizing signal separating circuit 42, a timing signal generating circuit 43,
an area selector switch 44, a peak level (MAX) detecting circuit 45, a MAX comparing circuit 46, an averaging (average
level detecting) circuit 47, an average comparing circuit 48, a selecting portion 49 and an interface (I/F) 50.

The A/D converter 41 converts an input image signal into a digital signal. The synchronizing signal separating circuit
42 extracts a synchronizing signal from an input image signal. The timing signal generating circuit 43 generates timing
signals representing two scroll areas A and B, respectively, as shown in Fig. 17B according to the synchronizing signal.
The area selector switch 44 selectively outputs image signals in two display areas according to the corresponding timing
signals.

The MAX detecting circuit 45 detects peak levels of images of two areas A and B respectively. The MAX comparing
circuit 46 compares the maximal level values of two area images. The averaging circuit 47 detects average level values
of images of two areas A and B respectively. The average comparing circuit 48 compares the average level values of
two area images. According to an exemplified logic table of Fig. 17C, the selecting portion 49 selects one of two display
areas, where a superimposable image may be more visible and the signal brightness level is lower than the other.

The image signal is converted into a digital signal by the A/D converter 41. Two scroll display areas on a screen
image is generated by the timing signal generating circuit 43 according to a synchronizing signal and, at the same time,
peak levels and average levels of images in two scroll display areas are detected by the MAX detecting circuit 45 and
the averaging circuit 47 respectively and two peak values and two average values are compared by the comparing
circuits 46 and 47 respectively. The selecting portion 49, on the basis of the comparison results, selects one of two
areas, wherein the superimposable scroll display is more visible and the lower brightness (image level) of the screen
image is obtained. The selected area data is transferred to the CPU 2.

In the present embodiment, two displaying areas A (top) and B (bottom) of the screen image shown in Fig. 17B are
generated and compared with each other for selection of an area having less brightness and assuring higher visibility
of a superimposable display. This facility, however, is not limited to the above-mentioned example but two areas to be
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examined for selection may be set at any other location, for example, the left side and the right side of the screen image,
and, furthermore, three or more areas may be set for selection of optimal one among them.

The CPU 2 finally decides the scroll displaying area, for example, as shown in Fig. 18A or 18B or 18C or 18D on
the basis of the data received from the selecting portion 49. Fig. 18A shows a horizontal display area (a window for
transverse scroll mode display) set below on the screen image, whose width in the horizontal direction is limited by a
horizontal mask signal (H) and whose width in the vertical direction is limited by a vertical mask signal (V). Fig. 18B
shows a horizontal display area above on the screen image, wherein a sequence of characters is scrolled from right to
left within the area. Fig. 18C shows a vertical display area (a window for longitudinal scroll mode display) set right on
the screen image and Fig. 18D shows a vertical display area set left on the screen image. Information is displayed within
the vertical display area, being scrolled upward. The above-mentioned facility can prevent the scroll display from over-
lapping any character image (e.g., a subtitle) of a television picture and can improve the visibility of the scroll display by
selecting an screen image area having a relatively low brightness.

One of the advantages of the decoding device according to the present invention against the conventional devices
is the provision of the signal detecting portion 5 that is a circuit for searching an optimal display area wherein the scrollable
display proposed by the present invention is easily viewed by a user. A scrollable text image displayed as superimposed
on an ordinary television picture may become unreadable by affection of the television picture elements. In this case,
the signal detecting portion 5 is effective to recognize the content of the television picture and search an area wherein
the information is easy to read. Conventional devices which are not provided with the signal detecting circuit proposed
by the present invention can not replace the scroll display area or requests a user to replace the area to a suitable
position by manually adjusting the display device.

Figure 19 is a flow chart for decoding a teletext page data by a teletext decoding device according to the present
invention. Figure 20 depicts an example of a remote control transmitter according to the present invention. In Fig. 20,
reference character A designates a trigger key for selecting a mode of the present invention, characters B, C and D
designate screen-mode selecting keys and numerals 1 to 8 designate channel selecting keys. When a user presses the
key A, a code A is entered into the interface 8. The CPU 2 reads code A and begins decoding operation according to
the flow chart of Fig. 19. The CPU 2 sets a scroll display flag on the memory 7 (Step S10) and returns to the ordinary
processing mode. The CPU 2 modifies a decoding protocol according to the flag. Namely, when scroll display flag 7¢ is
set, the CPU 2 performs coordinate-to-address conversion and prepares a presentable image conversion table 7b. If
no flag is set, the CPU 2 performs an ordinary "single-character display processing" in the same way as the aforemen-
tioned conventional display processing.

Figure 33 is illustrative of an area for teletext page display, which corresponds to the display area shown in Fig.
31C. Figure 22 is illustrative of a presentable image conversion table.

As described before with reference to Fig. 31C, the number of presentable pixels is 480 dots in a (horizontal) row
by 250 dots in a (vertical) column. In the embodiment of the present invention, the display area is divided into 1000
blocks each having 12 dots per row and 10 dots per column. Each block has a respective table. The presentable image
conversion table shown in Fig. 22 is a table in which character data is written in the following manner:

The coordinates of character data (Fig. 10) contained in a control code transmitted from a TV broadcasting station
is first converted into a table address and, then, character data such as a character size, color, code and attributes (e.g.,
underline and other ornaments) are written into the addressed table area. in the teletext system, the minimum character
size is defined as 12 by 10 dots and the minimum character display coordinates is defined as 4 by 4 dots. A row of
characters is formed in such a manner that a reference character is first determined and other characters are arranged
in a row relative to the reference character therein.

As described above, the number of presentable pixels is 480 dots in a row X 250 dots in a column. When a display
area is divided by a unit block of 12 X 10 dots, 40 blocks (480/12=40) in the horizontal direction and 25 blocks (250/10=25)
in the vertical direction are obtained and a total number of blocks in an image screen is 1000 (40 X 25). Each block has
a presentable image conversion table shown in Fig. 22.

The presentable image conversion table of Fig. 22 consists of seven elements - size data, color data, code of
character set, character code 1, character code 2, attribute data and attribute parameters. In the element "size data",
there is written a code indicating a character size, e.g., vertically twice enlarged character" code or "horizontally twice
enlarged character" code. In the element "color data", there is written color data of a character or graphics, which is a
1-byte record consisting of higher-order 4 bits describing a foreground image color and lower-order 4 bits describing a
background color, each selectable from 16 colors.

In the element "character-set code", there is written a previously defined code specifying a character set selected
from following character sets: Japanese KANJI character set (2 byte code), alphanumeric set (1 byte code), Japanese
KATAKANA character set (1 byte code), Japanese HIRAGANA character set (1 byte code), mosaic set (1 byte code),
external character set (1 byte or 2 byte code). The elements "character 1" and "character 2" contains each a record of
a character code having a length specified by each character set code.

For instance, when the Japanese KANJI character set is selected as "character set", a 2-byte character code (the
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first 1 byte is segment data and the second 1 byte data is dot data) is written. When the Japanese HIRAGANA character
set is selected, a 1-byte character code is written. The attribute data is used when a character is ornamentally processed,
for example, by putting an underline. The attribute parameter is a parameter relating to the attribute data. The size data,
color data, character-set code, attribute data and attribute parameter are control codes.

Referring to Fig. 32, a presentable image conversion table consists of seven elements and, therefore, there are
addresses corresponding to 40 blocks "0000", "0007"..."0273" in the horizontal direction and addresses corresponding
to 25 blocks "0000", "0280" (40 blocks X 7) ...."6720" in the vertical direction.

Accordingly, the minimum character size of 12 x10 dots may be a reliable standard character size. Therefore, at
the stage of expressing any character, an address of a block table is calculated from its coordinates. The coordinate
values are rounded along the block of 12 X 10 dots and then a character size, color code, character-set code (e.g.,
Japanese KANJI characters, KATAKANA characters, HIRAGANA characters, alphanumeric characters, external char-
acters), character code, attribute (e.g., enclosure, underline, flashing) are entered into the table. There are 8 display
colors.

After tables for one page are prepared, information is read out for display from each table, beginning at the beginning
thereof. In the display processing, a scroll-display area of 20 dots in height is produced for a reference character of 20
dots in height. If a reference character is of 10 dots in height, two rows of characters may be displayed at a time within
the area or a space (blank) is given to upper half (10-dots) of the area and a single row of characters is displayed in the
lower half (10 dots) of the area. This judgement is made according to decisions predetermined respectively for assumable
images of Fig. 34(a) to (f). For example, in the case of Fig. 34(c), decision is made to select single-line scroll display.

Namely, in an ordinary decoding process, a presentable image conversion table is prepared instead of displaying
characters. The presentable image conversion table is a table that stores character information within a block having
12 dots in a row and 10 dots in a column, which is a unit division of a display area (of 250 dots in a column X 480 dots
in a row) for displaying a teletext information. A block, which contains the operating reference point of a character or
graphic character, may include data such as character or graphic character size, color, character set code (e.g., Japanese
KANJI characters, KATAKANA characters, HIRAGANA characters, alphanumeric characters and external characters),
character code, attribute (e.g., enclosure, underline and flashing) and attribute parameters. A presentable image con-
version table for all data units within a page must be prepared. After completion of the presentable image conversion
table, characters are decoded in the order of ascending order of addresses (i.e., first from the least address) in the table
and displayed one by one in the scroll mode.

Character information is written only in area blocks each containing a character. Other blocks containing no character
information (space or blank blocks) cause blank periods in displaying information in the scroll mode. Accordingly, a soft
counter is provided, which operates with each vacant block (i.e., block table wherein no information is contained) and
may skip the vacant block when it counts up the preset threshold value.

Figure 24 is a flow chart of processing for decoding teletext information by a decoding device according to the
present invention. The decoding process is executed by a central processing unit (CPU). As previously described with
reference to Figs.29 and 30, a received code is checked whether it is a character code or not (Step S20). If not, the
control code processing is made for specifying a character size, color, coordinates and other attributes) (Step S21) and
the operation proceeds to Step S26.

When the received code is recognized by Step S20 to be a character code, Step S22 examines whether the scroll
display flag is set or not. If not, Step S23 performs displaying the character and the operation proceeds to Step S26.
While the flag is set, an address of an added table is calculated by Step S24 from the currently specified coordinates
by the method described with reference to Figs. 31A, 31B and 31C. The character size, character code and other
attributes are written into the addressed table and then the operation proceeds to Step S26.

Step S26 examines whether a page is decoded to the end. If not, the operation returns to Step S20. When the page
is completely decoded, Step S27 examines whether the scroll display flagis set. If not, the operation is finished. While
the flag is set, Step S28 starts the scroll display according to the presentable image conversion table prepared by the
decoding process.

The operation of the teletext decoding device according tothe present invention is performed according to a software
loaded in the CPU 2. Referring to Fig. 12, the operation is described as follows: The CPU 2 reads page data by 1 byte
at a time from a memory 7 wherein the teletext page data is stored and then examines whether the data is a character
code or a control code. When it is a character code, the CPU 2 recognizes that the display is conducted in the scroll
mode and, then, calculates an address of a presentable image conversion table 7b from the current coordinate values
and enters the character information into the addressed table.

The presentable image conversion table is an area of the memory 7, which is previously assigned to a conversion
table. After a page is decoded (a table is prepared), character information is read from a least address within the table
in the memory 7 in case of displaying a teletext page in the scroll mode, and font data for the character code is read
from the CG-ROM 3 and transferred into the display control portion 6 for displaying the information in the scroll mode.

In the decoding operation, pattern data units of graphics and mosaics are not processed (cancellation of data units).
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When displaying, half-tone is set and a string of characters is scrolled from right to left on a display screen in the horizontal
scroll mode or from bottom to top on the display screen in the vertical scroll mode. In Figs. 18Ato 18D, there are shown
examples of scroll-mode display. This enables a user to read a teletext page while enjoying a television program on the
display screen.

Figures 25A to 25D illustrate examples of images displayed in different modes on the screen of a wide-aspect
monitor. Fig. 25A shows an ordinary screen-mode image (aspect ratio of 4:3), Fig. 25B shows a screen image in mode
A, Fig. 25C shows a screen image in mode B (aspect ratio of 16:9) and Fig. 25D shows another screen image in mode
B. Numeral 51 designates an ordinary television picture image and numeral 52 designates a display area for teletext
page data according to the present invention.

As is apparent from Figs. 25A to 25D, the different mode screen images have different screen sizes. This means
that an ordinary scrolling display may disappear out of screen as, for example, shown in Fig. 25C. In case when a subtitle
is replaced on the television picture by using a subtitle replacing function, the subtitle may overlap an area for scrolling
teletext page information. Accordingly, the CPU 2 reads the current screen mode and the current state of the subtitle
replacing function through the interface 8 and selects an optimal location of the scroll display area on the display screen.
In Fig. 20, there is shown a remote control transmitter having display mode selecting keys B, C and D.

Figure 26 shows an example of generating a small insert by reducing a page of full-format still-image by a factor of
2 in both width and height. The scrolling display function according to the present invention may change the structure
of a broadcast transmitted from a TV-broadcasting station. This may cause a problem of infringement of copyright. To
avoid this and to examine a page structure, a 1/2-format page image is displayed a few seconds before or after displaying
the image in the scroll mode.

A teletext receiver which decodes a subtitle page to be superimposed on a television picture will be described below:

In teletext systems, a page of 250 dots in a column by 480 dots in a row is displayed. In the television system NTSC
(National Television System Committee Color System) which uses about 240 effective scanning lines per field, a teletext
image can be displayed on a television receiver. In case of superimposing a subtitle page on a television picture on the
screen of wide television receiver which may change the width and height of its screen image, the above-mentioned
display area of 250 dots in a column x 480 dots in a row can not be assured if the television picture is enlarged. In this
case, a user can not obtain the correct teletext information.

Accordingly, the present invention provides a device which comprises a detecting portion for detecting a teletext
display area in the stage of decoding teletext page, a calculating portion for determining an optimal location of an area
for displaying an entire teletext information when the display area detected by the detecting portion is reduced because
of enlargement of television picture on a wide-vision display, and a display portion for displaying a teletext page in the
display area selected by the calculating portion. The application of this device enables a user to view a complete and
easily readable image of text information even on the wide screen of a wide television receiver.

In the process of decoding a teletext page, a table of character coordinates for detecting an area for indicating
teletext information is prepared and, after decoding all data for a page, the display mode is judged according to the
prepared table and then the information is displayed.

Figure 27 is a flow chart of data processing in the above-mentioned embodiment of the present invention.

The decoding processing is executed by the CPU 2. A received code is first checked whether it is a character code
or not (Step S31). If not, the control code processing is performed (Step S36) and the operation proceeds to Step S39.
When the code is judged to be a character code (Step S31), The current display mode is examined whether it is wide-as-
pect display mode (the number of effective scanning lines per field is less than 250) (Step S32) and the page display
mode is checked whether it is a superimposing display (Step S33). If other than two modes is requested, an ordinary
single character display is carried out (Step S35). When the superimposing mode is designated (Step S33), single
character processing is performed (Step S34).

A character is decoded and the character font data is written into an image memory but it is not displayed. The
coordinates of the character are converted into an address of the memory, wherein a flag (FFH) is set for indicating a
1-byte character exists. (Step S37). This is a table of 250/10 dots in vertical direction. The flag FFH is written into the
address when the calculation result indicates there is a character. An example of the calculation is shown as follows:

When a character [A] has a reference point at the 120th dot in vertical direction, the flag FFH is written into a table
address of the 10th byte (120/12=10). Step S38 judges whether a page is completed, and the operation returns to Step
S31 if the page is not completed. When the page is completed, a display mode is judged by using the prepared table
of character coordinates (Step S40).

The processing for displaying a 1/2-format image is performed (Step S42) when the mode is judged to be A (Step
S42). The 1/2-format image display is such that 250 dots in vertical direction are distributed one by one to even field
and odd field and interlaced so that an image is reduced vertically by a factor of 2. When the mode is B or C, the
information stored in the image memory is displayed in a different predetermined area, e.g., below (in mode B) or above
(in mode C) on the screen of a display device (Step S43).

Figure 35 is a flow chart showing the procedure of display mode discrimination.
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The display mode discrimination is executed by the CPU 2. The head address of the table is set (Step S71). The
CPU 2 examines whether data in the address is 0 (No character) or FFH (Character exists) (Step S72). When there is
a character (a flag FFH is set), the operation proceeds to Step S81. When there is no character, the CPU 2 examines
whether a flag FFH is set within the 2nd byte to 9th byte (Step S73). When no flag FFH is set (i.e., O is set), the operation
proceeds to Step S75. When a flag FFH is set, [A] is set on working memory of the CPU 2 (Step 74).

Next, the CPU 2 examines whether a flag FFH is within the area from the 10th byte to the 17th byte or not (Step
S75). After Steps S75, S76, S77 and S78, the CPU 2 examines whether only [A] among [A], [B] and [C] is set on the
working memory (Step S79). When only [A] is set, the output of the processing is set at MODE B (Step S83). If not only
[A], the operation proceeds to Step 80. The CPU examines whether only [C] is set (Step S80). If only [C], the mode [C]
is set (Step 82). If not onnly [C], mode [A] is set.

The decoding device according to the present invention enables a wide-television receiver having a reduced number
of vertical scans to reliably display a complete subtitle broadcast whose data relates to a television broadcast and is
outputted in synchronism with the television broadcast. When the subtitle is vertically written and its display area is
reduced in height by widening the television picture on the screen, the television receiver with the device according to
the present invention can reduce the number of characters in a column and arrange the resisure (overflow) in an adjacent
column.

As is apparent from the foregoing description, the present invention offers following advantages:

In process of decoding text-broadcast program data, a full-screen still-image is converted into a scrollable image
by using a presentable image conversion table, which is prepared for each character code including presentation coor-
dinates, color code and attribute code, and the scrollable image is superimposed or horizontally scrolled or vertically
scrolled in a single column on the screen of a television receiver set, thereby a user can read text information while
viewing an ordinary television image on the screen.

In case of viewing a text-broadcasting program on a wide-aspect monitor, the location of a presentable image can
be automatically changed to an optimal area and superimposed and scrolled thereon, thereby the overlaying of the text
image on, for example, a subtitle of a telefilm on the monitor screen can be prevented. Namely, an area best suited for
superimposing and/or scrolling the text information on a wide-aspect monitor is selected by a micro-computer in view
of the displaying conditions of current television picture, e.g., there is a subtitle which can be detected by checking the
state of a subtitle replacing function.

Text information can be superimposed on an area of television picture, which is previously selected from a plurality
of possible areas by comparing values of picture brightness in respective areas in view of the visibility of both the text
and picture, i.e., where a background brightness is relatively low and the information can not overlap any important items
of the television picture. The information thus scrollably indicated thereat assures easy readability.

A full-screen still-image received from a broadcasting station before being converted into a scrollable image can be
displaced in a much reduced format as a small still insert for several seconds on a suitable area of a television screen.
Namely, the device has means for displaying a full-screen still page in reduced size. This facility is used for spot displaying
a small sized still image before and after scrolling display of the page image. It is effective to check the page structure
and to avoid the infringement of copyright.

The device is provided with a timer which can make an interrupt requesting the CPU to display or update a previously
designated text-broadcasting program or its pages at a preset time interval.

In process of demodulating subititle data of a subtitle-broadcast program to be superimposed on a television picture,
a presentation area of the text information is detected and an optimal location for displaying an entire information is
calculated on the basis of the detected area if the display area is reduced, for example, on a wide-aspect screen of a
wide television receiver, thereby the complete and well readable information can be assured even on the wide-aspect
television screen.

In process of decoding teletext page data, a full-screen still image is converted into a scrollable image by using a
presentable image conversion table prepared for each character code, which includes presentation coordinates, color
code and attribute code, and then superimposed or horizontally scrolled or vertically scrolled in a single column on the
screen of a television receiver set, thereby a user can easily read text information while viewing an ordinary television
picture on the screen.

In case of viewing a teletext page on a wide-aspect monitor, location of a presentable page can be automatically
changed to an optimal area and superimposed and scrolled thereon, preventing thereby the page image from overlapping
a subtitle of a telefilm on the monitor screen. Namely, an area best suited for superimposing and/or scrolling the text
information on a wide-aspect monitor is selected by a micro-computer in view of the displaying conditions of current
television picture, e.g., there is a subtitle which can be detected by checking the state of a subtitle replacing function.

Teletext information can be superimposed on an area of television picture, which is previously selected by comparing
values of television picture brightness in view of the visibility of both the page and picture, i.e., where a background
brightness is relatively low and the page image can not overlap any important items of the television picture. Therefore,
the teletext page information is scrollably indicated thereat, assuring easy readability.

27

Ex. 1003 - TCL Indus Holdings Co., Ltd.
TCL Indus Holdings Co., Ltd. v. LGE — IPR2023-00461
Page 28 of 62



20

25

30

35

40

45

50

55

EP 0700 211 A2

A full-screen still-page received from a broadcasting station before converting into a scrollable image can be com-
pressed to a much reduced format and displayed as small still-image insert for several seconds on a suitable area of a
television screen. Namely, the device has means for displaying a full-screen still page in reduced size. This facility is
used for spot displaying a small sized still image before and after scrolling display of the page image. It is effective to
check the page structure and to avoid the infringement of copyright.

The device is provided with a timer which can make an interrupt to the CPU to display or update a previously
designated teletext page or subpage at a preset time interval.

In process of demodulating data of a subtitle page to be superimposed on a display screen, a presentation area of
the teletext information is detected and an optimal location for displaying an entire text information is calculated on the
basis of the detected area if the display area is reduced, for example, on a wide-aspect screen of a wide television
receiver, thereby the complete and well readable subtitle can be assured even on the wide-aspect television screen.

The invention may be embodied in other specific forms and manners without departure from the scope thereof.

Claims

1. Atext-broadcast decoding device for use in a television receiver for receiving and decoding broadcast information
consisting of text, graphics and additional sound, said information superimposed upon unused lines in an ordinary
television video signal transmitted during a vertical blanking period, characterized in that a presentable image con-
version table 7b for storing text-broadcast information in a unit of least character block for converting a full-screen
still-image into a scrollable image and a scrolling display control portion 2a for displaying and scrolling a sequence
of the character images according to the presentable image conversion table.

2. Atext-broadcast decoding device as defined claim 1, characterized in that the scrolling display control portion 2a
includes a coordinate-to-address converter 25 for converting presentation coordinates of transmitted character data
into addresses of the presentable image conversion table and a table generating portion for preparing the present-
able image conversion table according to the addresses obtained by the coordinate-to-address converter.

3. Atext-broadcast decoding device as defined in claim 1, characterized in that information to be scrollably displayed
by the scrolling display control portion is a superimposable text.

4. A text-broadcast decoding device as defined in claim 1, characterized in that the presentable image conversion
table 7b contains a character code representing a character size, a color code representing a display color, an
attribute code representing an attribute, e.g., for ornamental character processing.

5. Atext-broadcast decoding device as defined in claim 1, characterized in that the device further includes a display
mode discriminating portion 29 for discriminating a screen mode in case of displaying a text-broadcast program on
a wide-aspect screen of a monitor and an adaptive reproduction display control portion 31 for automatically selecting
an optimal location for display the program on a display screen according to the display mode discriminated by the
display discriminating portion.

6. A text-broadcast decoding device as defined in claim 1, characterized in that a subtitle position detecting portion
30 is provided for detecting a displaceable subtitle location and, when the text-broadcast program is superimposed
on a different television picture being, for example, a cinema-scope-sized picture having a movable subtitle on a
wide-aspect monitor and the subtitle detected by the subtitle position detecting portion may overlap the scroll dis-
playing area of the text-broadcast information, the adaptive reproduction (scrolling) display control portion 31 dis-
places the teletext to an optimal location apart from the subtitle.

7. A text-broadcast decoding device as defined in claim 1, characterized in that the device is provided with a signal
detecting portion for detecting signals of average brightness and peak brightness of a specified area on a television
image and an adaptive reproduction scrolling display control portion 31 for displacing, on the basis of the detected
brightness, an area for presenting a text-broadcast program to an optimal location where the presentable program
can be easily read and does not affect the television picture.

8. A texi-broadcast decoding device as defined in claim 1, characterized in that a page of a full-screen still-image
program transmitted from a television broadcasting station, said program is to be converted into a scrollable image
for display and it is also displayed in a much reduced format as a small still-image insert in a display for several
seconds.

28

Ex. 1003 - TCL Indus Holdings Co., Ltd.
TCL Indus Holdings Co., Ltd. v. LGE — IPR2023-00461
Page 29 of 62



20

25

30

35

40

45

50

55

10.

11.

12.

13.

14.

15.

16.

17.

18.

EP 0700 211 A2

A text-broadcast decoding device as defined in claim 1, characterized in that the presentable image conversion
table is prepared for one page and then characters are read one by one from the beginning of the table and sequen-
tially displayed and scrolled on a display screen.

A text-broadcast decoding device as defined in claim 1, characterized in that in case of scrolling a horizontally
scrollable single line of characters on a display screen, a reference character is first determined and all other char-
acters are then arranged in a line relative to the reference.

A text-broadcast decoding device as defined in claim 1, characterized in that the device is provided with a timer 4
which can make an interrupt to display a previously designated and preset texi-broadcasting program or a page at
a preset time interval or update the program or page at a preset time interval.

A text-broadcast decoding device, characterized in that an input control portion 1 for extracting text-broadcast pro-
gram data superimposed upon unused lines in an ordinary television video signal transmitted during a vertical blank-
ing period, a memory 7 for storing the extracted data of each program together with a program number, a central
processing unit 2 for reading the program data from the memory by the program number and a signal detecting
portion 5 for converting an image signal into a digital signal, generating a scroll-displaying area on a display screen,
detecting a peak intensity level and an average intensity level of said image in said area, comparing the image
intensity levels, superimposing the program on the image and transferring the obtained data into the central process-
ing unit which in turn determines a displaying area on the basis of the data received from the signal detecting portion
to prevent the program image from overlapping any character in the television picture on the display screen.

A text-broadcast decoding device as defined in claim 12, characterized in that the signal detecting portion 5 includes
an A-D converter 41 for converting an image signal into a digital signal, a timing pulse generating circuit 43 for
generating a synchronizing signal for creating a scroll-displaying area on a display screen, a peak detecting circuit
45 for detecting peak levels of the image in two areas at the same time according to the synchronizing signal, an
average level detecting circuit 47 for detecting average levels of the image in two areas at the same time and a
comparator circuit for comparing the signal levels from the peak detecting circuit 46 and a comparator circuit 48 for
comparing the signal levels from the average detecting circuit, and superimposing display is performed.

A text-broadcast decoding device for use in a television receiver for receiving and decoding text-broadcast infor-
mation consisting of text, graphics and sound, said information superimposed upon unused lines in an ordinary
television video signal transmitted during a vertical blanking period, characterized in that a detecting portion 5 for
detecting an area for displaying text-broadcast information while decoding program data, a calculating portion for
calculating an optimal location for displaying all text information in case of compressing the displaying area because
of enlargement of a television picture on the basis of the displaying area detected by the detecting portion and a
displaying portion for displaying the text information in an area selected by the calculating portion, characterized in
that text-broadcast information can be entirely displayed on a wide-aspect screen of a wide-aspect television receiver
set.

A teletext decoding device for use in a television receiver set for receiving and decoding teletext data consisting of
text and graphics, said data superimposed upon unused lines in an ordinary television video signal transmitted
during a vertical blanking period, characterized in that a presentable image conversion table 7b for storing the
teletext information for each least character block and converting a full-screen still image into a scrollable image
and an adaptive reproduction control portion 2a for displaying and scrolling a sequence of the character images
according to the presentable image conversion table.

A teletext decoding device as defined in claim 15, characterized in that the adaptive reproduction control portion 2a
includes a coordinate-to-address converter 24 for screen coordinates of transmitted character data into addresses
in the presentable image conversion table and a table generating portion 75 for preparing the presentable image
conversion table according to the address obtained by the coordinate-to-address converter.

A teletext decoding device as defined in claim 15, characterized in that information to be scrollably displayed by the
adaptive reproduction control portion is a superimposable text.

A teletext decoding device as defined in claim 15, characterized in that the presentable image conversion table

contains a character code representing a character size, a color code representing a display color, an attribute code
representing an attribute, e.g., for ornamental character processing.
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A teletext decoding device as defined in claim 15, characterized in that the device further includes a display mode
discriminating portion 29 for discriminating a screen mode in case of displaying a teletext page on a wide-aspect
monitor screen and an adaptive reproduction (scrolling) display control portion for automatically selecting an optimal
area for scrolling a display on a display screen according to the display mode discriminated by the display discrim-
inating portion.

A teletext decoding device as defined in claim 15, characterized in that a subtitle position detecting portion 30 is
provided for detecting a displaceable subtitle location and, when the teletext page is superimposed on a different
television picture being, for example, a cinema-scope-sized picture having a movable subtitle on a wide-aspect
monitor and the subtitle detected by the subtitle position detecting portion may overlap the scroll displaying area of
the teletext, the adaptive reproduction display control portion 31 displace the teletext to an optimal location apart
from the subtitle.

A teletext decoding device as defined in claim 15, characterized in that the device is provided with a signal detecting
portion for detecting signals of average brightness and peak brightness of a specified area on a television image
and an adaptive reproduction display control portion for displacing, on the basis of the detected brightness, pres-
entation of a teletext page to an optimal location where the presentable program can be easily read and does not
affect the television picture.

A teletext decoding device as defined in claim 15, characterized in that a page of a full-screen still-image page
transmitted from a television broadcasting station, said program is to be converted into a scrollable image for display
and it is also displayed in a much reduced format as a small still-image insert in a display for several seconds.

A teletext decoding device as defined in claim 15, characterized in that the presentable image conversion table is
prepared for one page and then characters are read one by one from the beginning of the table and sequentially
displayed and scrolled on a display screen.

Ateletext decoding device as defined in claim 15, characterized in that in case of displaying a horizontally scrollable
single line of characters on a display screen, a reference character is first determined and all other characters are
then arranged in a line relative to the reference.

A teletext decoding device as defined in claim 15, characterized in that the device is provided with a a timer which
can make an interrupt to display a previously designated and preset text-broadcasting program or a page at a preset
time interval or update the program or page at a preset time interval.

A teletext decoding device, characterized in that an input control portion 54 for extracting teletext page data super-
imposed upon unused lines in an ordinary television video signal transmitted during a vertical blanking period, a
memory 7 for storing the extracted page data of each page together with a page number, a central processing unit
2 for reading the page data from the memory by the page number and a signal detecting portion 5 for converting
an image signal into a digital signal, generating a scroll-displaying area on a display screen, detecting a peak intensity
level and an average intensity level of said image in said area, comparing the image intensity levels, superimposing
the page on the image and transferring the obtained data into the central processing unit which in turn determines
a displaying area on the basis of the data received from the signal detecting portion to prevent the page image from
overlapping any character image in the television picture on the display screen.

A teletext decoding device as defined in claim 26, characterized in that the signal detecting portion 5 includes an
A-D converter 41 for converting an image signal into a digital signal, a timing pulse generating circuit for generating
a synchronizing signal for creating a scroll-displaying area on a display screen, a peak detecting circuit 45 for detect-
ing peak levels of the image in two areas at the same time according to the synchronizing signal, an average level
detecting circuit 47 for detecting average levels of the image in the same areas at the same time and a comparator
circuits 46, 48 for comparing the signal levels from the peak detecting circuit and the signal levels from the average
detecting circuit respectively, and superimposing display is performed.

A teletext decoding device for use in a television receiver for receiving and decoding teletext information consisting
of text and graphics, said information superimposed upon unused lines in an ordinary television video signal trans-
mitted during a vertical blanking period, comprising a detecting portion for detecting an area for displaying teletext
information while decoding teletext data, a calculating portion for calculating an optimal location for displaying all
teletext information when its displaying area is reduced because of enlargement of television picture on the basis
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of the displaying area detected by the detecting portion and a displaying portion for realizing the display determined
by the calculating portion, characterized in that teletext information can be entirely displayed on a wide-aspect
screen of a wide-aspect television receiver set.

A decoding device for extracting data contained in lines of a broadcast video signal which are not used for main
picture display, characterized by means for presenting a page of text data in a reduced-size scrolled display, said
means including means for converting the coordinates of each text character within said page into a memory
address, and means for storing coded data relating to the character in the associated memory address, whereby
the scrolled display may be generated by reading the memory content in address sequence.

A decoding device for extracting data contained in lines of a broadcast video signal which are not used for main
picture display, characterized by means for presenting a page of text data in a reduced-size scrolled display, means
for pre-assigning a plurality of areas of the screen on which the scrolled display may be presented, superimposed
on the main picture display, and means for selecting one of the areas according to relationships of brightness level
of the main picture between or among the plurality of areas.

A decoding device according to claim 29 or claim 30, including means for temporarily presenting the complete page
of data in a reduced-size format before and/or after the presentation of the scrolled display.

A decoding device for extracting data contained in lines of a broadcast video signal which are not used for main
picture display, characterized by means for presenting a page of text data in a reduced-size scrolled display, and
means for detecting a display of text associated with the main picture and for selecting an area of the screen for
presenting the scrolled display which avoids conflict with said display of text.
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