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CLOSED CAPTION SUPPORT WITH
TIMEWARP

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

FIELD OF THE INVENTION

This invention relates to methods of displaying closed
captioned text transmitted 1n conjunction with a television
signal.

BACKGROUND TO THE INVENTION

In order to aid the hearing impaired, written text corre-
sponding to spoken dialog 1s encoded into transmitted
television signals. This text 1s decoded 1n a decoder at the
viewing location of the television program, and 1s displayed
over the video signal of the television set, whereby the audio
portion of a transmitted program may be read from the
television screen. The text 1s typically displayed adjacent the
bottom of the television screen. The encoding of the text
signal 1nto the television signal whereby it 1s not displayed
unless decoded 1s referred to a closed captioning.

A North American closed captioning standard was origi-
nally proposed by The Closed Captioning Association and
the Public Broadcasting System (PBS). The standard is
defined by the FCC in FCC document FCC-91-119 and 1n
the FCC Federal Register Vol. 56 No 114.

The standard specifies that closed captioned data should
be transmitted on scan line 21 of every odd video field of the
North American interlaced video signal. The closed cap-
tioned signal is sent as a black and white (luminance only)
signal with no color component. Each odd video field which
contains closed captioned data 1s prefixed with a 0.5035
MHz sinusoidal run-in signal which 1s intended to be used
at the decoder to lock to the closed captioned data. This
run-in signal 1s 1llustrated as element 1 in FIG. 1. A start bit
2 immediately follows the run-in signal 1, which 1s 1mme-
diately followed by 16 bits of closed captioning data 3,
These bits form two 7 bit ASCII codes plus odd parity bits,
forming two bytes 4 of closed captioned data. These two
bytes can define text or define color, style, and attribute
information. The bytes may also contain information which
controls the mode of the decoder, which defines whether the
text should be shown full screen, 2, 3 or 4 line roll up, paint
on, and pop on. Cursor positioning data may also be defined.

In prior art closed captioned signal decoding systems a
decoder 1s connected between the incoming video signal and
the television set. When activated, the decoder decodes the
closed captioned data signal and produces a video signal
containing the closed captioned text, which replaces part or
all of a television program which i1s being watched. The
result 1s that some portion of the broadcast image 1s obscured
by the closed captioned text. Further, passing through the
decoder the 1mage to be displayed on the television screen
may be degraded.

SUMMARY OF THE INVENTION

The present invention provides a method whereby persons
with a personal computer may obtain and view closed
captioned text without obscuring any portion of the televi-
sion 1image. Further, 1t provides a method whereby the closed
captioned text may be controlled 1n ways 1n addition to or in
substitution for that specified by the closed captioned control
bytes.

10

15

20

25

30

35

40

45

50

55

60

65

2

In accordance with the present invention, the video signal
may displayed on a television screen with no closed cap-
fioned text, and closed captioned text may be displayed on
a totally separate display screen that may be placed adjacent
the television screen.

The font and font size may be changed to any pleasing
font and size as desired by the user, the color and
background, and the display mode may be controlled to
whatever 1s desired by the user.

In accordance with another embodiment, the video pro-
oram may be displayed without obstruction 1n a window on
a single display screen, and the closed captioned text may be
displayed 1n a separate window on the same display screen.
The positioning and sizes of either or both of the video
program and closed captioned text windows on the display
screen may be controlled to whatever 1s desired by the user.

The result 1s an 1mprovement i the usability of the
television program with closed captioned text, since at the
same time the entire video program may be viewed without
obstruction by the closed captioned text, and the character of
the text, its display mode and placement on the screen may
be completely controlled by the user. Since the size of the
windows may be controlled, a user who 1s both hearing and
seeing 1impaired may optimize the video and text sizes to suit
the disability of the user.

In accordance with an embodiment of the present
invention, the video signal i1s applied to a video interface
circuit of a computer, where closed captioned text 1s detected
and decoded. The closed captioned text 1s applied to the
computer display screen, with parameters controllable by
the user. The computer display screen may be placed adja-
cent fo a television screen which displays the television
program without closed captioned text, whereby both
screens are visible at the same time by the user. Since the
program displayed by the television screen does not pass
through a decoder, degradation thereby 1s avoided, yet the
closed captioned text 1s available to the user.

In accordance with another embodiment, the video signal
1s applied to a video interface circuit of a multimedia
computer. The live motion video signal 1s provided by the
computer to a window on the computer display. The closed
captioned data 1s captured and 1s placed in a separate
window on the computer display. The computer 1s used to
vary the sizes and locations of the windows containing the
live motion video and the closed captioned data, as well as
the character of the text, its background, the remaining
screen “wallpaper”, etc.

It should be understood that while the description herein
will be directed to a separate and free standing computer, the
present 1nvention can be built into and form part of a
television set, or may be disguised as a television set or the
cquivalent. It may be built into a home entertainment and
utility product which contains audio controls, a VCR, a
video screen, home security modules, a computer, etc.

In accordance with an embodiment of the invention, a
method of providing closed captioned data to a television
viewer 1s comprised of detecting closed captioned data
signals transmitted 1n conjunction with a television signal,
decoding the data signals to caption display signals, and
displaying the caption display signals on an auxiliary screen
separate from a screen displaying the television signals.

In accordance with another embodiment, the method
described above further includes providing the caption dis-
play signals to a computer microprocessor, providing the
television signal to a computer video display circuit, pro-
cessing the caption data signals to control at least the
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location of display of the decoded signal, displaying the
television signal on a display screen and displaying the
caption display signals at the location on said display screen,
the television screen being a window displayed on a com-
puter screen, the decoded data being contained 1n a window
on the display screen and constituting the auxiliary screen.

BRIEF INTRODUCTION TO THE DRAWINGS

A better understanding of the invention will be obtained
by reading the description of the invention below, with
reference to the following drawings, 1n which:

FIG. 1 illustrates the form of a closed captioned signal
transmitted with a standard television signal,

FIG. 2A 1llustrates a display screen of a television pro-
oram and a separate display of closed captioned text on a
separate display screen in accordance with an embodiment
of the 1nvention,

FIG. 2B 1illustrates a single display screen containing
separate windows, one containing and displaying a full
motion video program and the other containing and diplay-
ing closed captioned text,

FIG. 3 [is] illustrates a block diagram of the architecture
of a multimedia computer on which an embodiment of the
present invention may be carried out,

FIG. 4 [is] illustrates a block diagram of a part of the
architecture of a standard non-multimedia computer on
which another embodiment of the present invention may be
carried out,

FIG. 5 [is] illustrates a block diagram of a part of a video
interface circuit which can be used to carry out an embodi-
ment of the present invention, and

FIG. 6 [is] illustrates an algorithm used by the computer
used to carry out the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Turning now to FIG. 2A, a video signal containing a
closed captioned signal 1s received via cable or antenna lead
5. The signal 1s fed to standard television set 7, and as well,
to computer 9. Television set 7 displays the video signal
without the closed captioned text. The computer contains a
video 1nterface circuit that decodes the closed captioned
signal, and provides it to a computer display 11. The
decoded closed captioned signal 1s at least temporarily
resident in a random access memory (RAM) of the
computer, 1ts character such as font and font size, color,
background, display mode such as roll on, etc., can be
controlled by the computer. This may be enabled by the
control codes 1n the closed captioned signal, or manually by
the user, or partly by both.

Further, the closed captioned text data that 1s resident in
RAM may be stored 1n a file on the hard disk drive of the
computer, or on a floppy disk, whereby it may be later
retrieved and printed out as a record of the spoken part of the
program. This also provides a means for distributing printed
materials to viewers of closed captioned data which may be
different than that which 1s spoken.

FIG. 2B illustrates a multimedia computer screen 13 in
accordance with another embodiment of the invention. In
this case, the video signal is Jonly] provided to a [multime-
dia] computer video interface circuit, and is not provided to
a separate television screen. The interface circuit digitizes
the video signal and the computer places 1t into a full motion
video window 15 on the computer display 13. The closed
captioned text data 1s decoded, and 1s placed into a second
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window 17 on the computer display 13. Both the closed
captioned text data and video signals are located respec-
fively 1n video memory, and at least temporarily in RAM 1n
the computer [at least temporarily in the computer], and
therefore their characters may be manipulated. For example,
the size, location and relative dimensions of the window
displaying the video program may be changed to suit the
program being transmitted, e.g. either standard or high
definition. The size, location and relative dimensions of the
window displaying the closed captioned text may be
changed to suit the viewer. Since the text data 1s ASCII, 1t
may be controlled to be displayed in any font and size
supported by the computer, and as well 1n any color and on
any background color or design supported by the computer.

FIG. 3 1illustrates the architecture of a multimedia
computer, such as one on which the present invention may
be carried out. The computer 1s comprised of a main bus 19
to which a microprocessor 20, RAM 21, a hard disk drive 22
and a printer 23 via a serial or parallel port are connected.
A high speed bus 25 having the capacity to carry data signals
at live motion video rates has video RAM 26 connected to
it, as well as graphics control circuit 27, and video interface
circuit 30. [A mediating] An arbitration circuit 32 is con-
nected to graphics control circuit 27 and to video interface

circuit 30, to control which of the circuits 27, 30 has access
to high speed bus 25. Each of the circuits 27, 30 1s connected
to a bus interface circuit 34, which 1s also connected to the
host or system bus 19 for receiving control and data signals,
and for providing signals thereto.

A random access memory and digital to analog converter
(RAMDAC) 36 i1s connected to high speed bus 25 and
converts video signals stored 1 video RAM 26 to analog
signals. The analog signals are applied to a video monitor 38
for display.

The video monitor 38 corresponds preferably to computer
display 13 referred to in respect of FIG. 2B, and could
correspond to the display 11 referred to 1n respect of FIG.
2A. The display 11 need not be the display of a multimedia
computer of the type 1illustrated 1n FIG. 3, and could be the
standard display of a normal computer.

It 1s preferred that the computer on which the present
invention 1s carried out 1s similar to the one described mm U.S.
patent application Ser. No. 08/092,477 filed Jul. 16, 1993,
invented by Robert P. Bicevskis, Adrian H. Hartog, Gordon
Caruk and Michael A. Alford enfitled “Multi-Media Com-
puter Architecture”, which 1s incorporated herein by refer-
ence. However, any multimedia computer which can receive
a video 1nterface circuit that can operate as described herein
and which can display live motion video in a controllable
window while providing another window 1n which other
material 1s shown can be used.

In operation, in accordance with the second embodiment,
and as described 1n the aforenoted patent application, a video
signal (which may have passed through a television tuner
and thus is baseband video) is applied to the video interface
circuit 30. The circuit digitizes the signal and stores 1t 1n
video RAM 26. In conjunction with graphics circuit 27
which generates a window, the video signal 1s read out of
video RAM 26, 1s scaled and timed to be contained within
the window, and 1s applied to RAMDAC 36. The analog
output signal 1s applied to video monitor 38 for display, e.g.
as with respect to window 15 1n FIG. 2B.

As will be described 1n more detail below, the video 1n

line 21 of the odd video fields 1s detected and decoded by the
closed captioned circuit 40 of the video interface circuit 30.

The decoded data 1s stored in video RAM 26. It 1s then
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placed into another window by means of graphics circuit 27,
which 1s scaled and timed to provide its size and display
position using parameters provided under control of proces-
sor 20, and 1s sent to the RAMDAC 36 with other video data,
to be displayed on video monitor 38, ¢.g. as window 17 on
display 13 as in FIG. 2B.

The graphics circuit 27 or the video circuit 30 can also
determine whether the closed captioned data 1s control data
or ASCII text, and provide this data to the processor 20,
which can analyze the control data and control the param-
cters of the displayed text accordingly. For example the
control data can be looked up 1n a table stored in RAM 21
or 1n video circuit 30, to obtain instructions corresponding to
the control data bytes, and send instructions to graphics
circuit 27 to display the text accordingly. Alternatively,
computer keyboard 24 can be used to select text style, size,
display mode and other characteristics offered to the user on
the display 38 in a setup procedure of a graphical user
interface controlled by graphics circuit 27.

In accordance with the first embodiment of the invention,
instead of using a multimedia form of computer such as that
described above, a standard computer i1s used. In this case,
a video 1nterface circuit 42 1s connected to the main bus 19
of the computer, to which the baseband video 1s applied. A
ographics interface circuit 44 such as a well known VGA
circuit 18 connected to the bus 19, to which a standard
monitor such as a VGA monitor 38 1s connected.

In this case, the video circuit 42 receives, detects and
decodes the closed captioned signal from line 21 of the 1input
video signal and applies it to bus 19 of the computer.
Microprocessor 20 controls storage of the decoded closed
captioned signal in RAM 21. It then accesses the signal to
determine whether the signal 1s control code or ASCII text,
and operates on the text in accordance with the control code,
or 1n accordance with other control signals applied via
keyboard 24 to display the text on video display 38. In this
manner the size, color, background and display mode for the
closed captioned text 1s controlled.

Indeed, the text may be inserted in a window on the
screen, and the graphics circuit may be controlled by the
control program and the microprocessor to perform other
functions on the screen depending on the text or control
codes. For example, 1n a set-up sequence 1n the event the
closed captioned control code defines the color of the text to
be displayed as green, the program can access a look-up
table and display various colors of green to the user beside
a window displaying the text, whereby the user, who may
have some green color-blindness, can select the most legible
color of green (or indeed some other color), for display. This
data can be stored on the hard disk drive 22, for future
reference, which can be accessed and used each time the
closed captioned control code defines green as the display
color.

Similarly, the graphics circuit can be controlled to provide
other graphical and/or text 1n or around the closed captioned
text, such as wallpaper, still or moving 1mages, selection
menus, a selection cursor, etc.

In either of the embodiments, the video interface circuit or
the computer under control of the processor 20 carries out
the following functions, as shown i FIG. 5.

A source of video containing a closed captioned data
signal 1s carried via mput line 51 to analog-to-digital con-
verter 53. The resulting digital signal i1s captured 1n a
memory 35 which is preferably local to the video interface
circuit. Scan line 21 of every odd video field 1s extracted
from memory 55 and is transferred to local memory 57 (such
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as memory 21 in FIG. 3). Once the scan line containing the
closed captioned data 1s in the local memory, a software
algorithm can be used to decode the closed captioned data
and display 1t on a monitor or store it on a disk-based ASCII

file.

The decoding phase of the process involves detecting and
extracting the encoded data from the video stream, and then
interpreting the data and translating 1t into displayable
information.

The detecting phase involves applying samples of the
signal shown 1 FIG. 1 to a phase locked loop (PLL) 59,

which triggers on the zero crossings of the 0.5035 MHz
run-in signal. The signal 1s also applied to register 61, to
which the PLL 1s connected. The PLL thus determines the
location within the captured scan line stored in register 61 of
the 16 bits of closed captioned data. Alternatively, the PLL
could determine the location by being coupled to memory
57, which of course functions as a register.

The data 1s then extracted by computing the average value
of several samples 1n the location of each bit of data and
determining whether the transmaitted bit 1s a zero or a one
based on a threshold, or based on an upper and lower
threshold, 1n detector 63. This averaging and threshold
procedure 1s repeated for each of the 16 bits of data to
produce two bytes of odd parity closed captioned data for
every field processed. Each byte has 7 significant bits (7 bit
ASCII) and odd parity.

Because the data 1s fundamentally black and white, the
detection function should examine either the luma (Y)
portion of the signal, or the green portion of the signal,
depending on whether the circuit 1s capturing YUV or RGB
data. Green 1s preferred because typically when digitizing to
16 bits per pixel RGB data, the color component bit weight
used 1s 565 (5 bits of red, 6 bits of green, and 5 bits of blue).
This results 1n one extra bit of green data than red or blue,
thus 1mproving the accuracy of the data detection.

The output of the detection phase (detector 63) is then
processed in the interpretation phase (interpreter 65). The
interpretation algorithm 1s 1llustrated 1n FIG. 6, and involves
parsing the two bytes of data which were extracted during
the detection phase. Because some closed caption sequences
are encoded as two bytes which are transmitted in the same
field, the data bytes are preferably passed 1n pairs to inter-
preter 65, which maintains the display. The interpreter
parses the ASCII byte pairs and interprets their meaning. It
handles detection of all the various formatting codes which
can be embedded 1n closed captioned data including color,
style, and positioning information as well as the textual data
itself, in accordance with the aforenoted FC(C-91-119 stan-
dard. The data are applied to bus 19 whereby 1t can be dealt
with by processor 20.

As shown m FIG. 6, the interpreter interprets each byte
pair and decides what type of code the bytes represent. It the
bytes are character data, then these bytes are placed into an
internal table at the next cursor location and are drawn on the
display using the current color and style (at startup the cursor
should be set at 0,0 on the display, and the style should start
as plain white text).

If the bytes are determined to be closed captioned control
code then they are preferably used to modily the cursor
position, pen color and style effecting the next text charac-
ters that are parsed. Decoded caption data 1s stored internally
in a character map (or grid) with a single byte storing the
character and a second byte storing the format of the
character.

A pop-on caption mode should not render characters to
the display, but mstead should cache the characters until an
“end-caption” command 1s received.
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The stored data can then be provided using the graphics
circuit 44 (FIG. 4) or 27 (FIG. 3) to the associated computer

display, 1n a window generated by a resident graphics user
interface (GUI), or generally on the screen without gener-
ating a GUI window.

While the various process steps have been illustrated as
block elements, 1t 1s preferred that all of the process steps
should be handled by software. For example the PLL 1is
preferred to be a software PLL, the detection and interpre-
tation module should be software modules, etc. The software
modules can reside in RAM 21 (called from hard drive 22
when required), and can be performed by control processor
20 [to perform the required functions] as required by the
steps described above and in FIG. 6.

It should be noted that the 0.5035 MHz run-in signal can
be detected without a phase locked loop m software. For
example, zero crossings of the run-1n signal can be detected,
and the closed captioned data located from that method.
Other methods could be used within the skill of a person

skilled 1n the art.

Closed captioned data can be transmitted in two different
channels. In current systems, only one channel can be
viewed at a time. Using the present invention, both channels
can be decoded and the captured closed caption data can be
displayed at the same time.

The closed captioned data control codes define 2, 3 and 4
line roll-up display modes to avoid obscuring parts of the
video program display. The present invention can convert
those modes to full screen (e.g. 15 line display ) without
obscuring the video program being watched.

By allowing closed captioned text to be saved to a file on
disk, a permanent record of a program can be kept. Thus a
transcript can be used to facilitate looking back over earlier
details, such as 1n news programs, lectures, efc.

A person understanding this invention may now conceive
of alternative structures and embodiments or variations of

the above. All of those which fall within the scope of the
claims appended hereto are considered to be part of the
present invention.

We claim:

[1. A method of providing closed captioned data to a
television viewer comprising:

(a) detecting closed captioned data signals transmitted in
conjunction with a television signal,

(b) decoding said data signals to caption display signals,

(¢) displaying said caption display signals on an auxiliary
screen separate from a screen displaying said television
signals,

(d) providing said caption display signals to a computer
MICrOProcessor,

(e) providing said television signal to a computer video
display circuit,

(f) processing said caption data signals to control at least
the location of display of said decoded signal,

(2) displaying said television signal on a display screen
and displaying said caption display signals at said
location on said display screen,

(h) said television screen being a window displayed on a
computer screen,

(1) said decoded data being contained in a window on said

display screen and constituting said auxiliary screen.]
2. A [The] A method [of claim 1,] for providing closed

captioned data and video data on a display, the method
comprises the steps of.

a) receiving a video signal that includes the closed
captioned data and the video data;
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b) decoding the closed captioned data to produce decoded
closed captioned data;

c) digitizing the video data to produce digital video data;

d) associating the digital video data in a first window on
the display;

e) associating the decoded closed captioned data in a
second window for subsequent presentation on the
display, wherein the first and second windows, when
presented, are non-obscuring of each other, and

wherein, when presenited, locations of the first and
second windows are based on control input;

wherein the control input is [at least one of: a control code
contained in the closed captioned data and] a control
signal, wherein the control input further controls at
least one of size of the first window, size of the second
window, size of text of the decoded closed captioned
data, color of the text of the decoded closed captioned
data, background of the second window and display
mode of the decoded captioned data.

3. The method of claim [1] 2, wherein the display com-
prises a computer display or a television, and wheremn the
second window 1s located above, below, or to a side of the
first window on the display.

4. The method of claim [1] 2 further comprises:

locking a phase locked loop to a run-in signal of the
closed captioned data,

obtaining data bits of the closed caption data by sampling
the data bits and computing an average value of several
samples of each data bit and determining whether each
of the data bits 1s a zero or a one based on the average
value being above or below a predetermined threshold.
5. A [The] method [of claim 4,] for providing captioned
data and video data on a display, the method comprises the
steps of:
a) receiving a video signal thar includes the closed
capiioned data and the video data;

b) decoding the closed captioned data to produce decoded
closed captioned data;

c) digitizing the video data to produce digital video data;

d) associating the digital video data in a first window on
the display;

e) associating the decoded closed captioned data in a
second window for subsequent presentation on the
display, wherein the first and second windows, when
presented, are non-obscuring of each other, and
wherein, when presented, locations of the first and
second windows are based on control input;

locking a phase locked loop to a run-in signal of the
closed captioned data, and

obtaining data bits of the closed caption data by sampling
the data bits and computing an average value of
several samples of each data bit and determining
whether each of the data bits is a zero or a one based
on the average value being above or below a prede-
termined threshold

wheremn the data bits comprise a pair of bytes of data
representing at least one of characters and captioning
code, further including passing the bytes of data to a
computer microprocessor, determining whether the
bytes of data are captioning code and 1if so controlling
at least one of a display cursor position on said auxil-
lary screen, character color, and style of subsequent
characters to be displayed by means of said
microprocessor, determining whether the bytes of data
are character data and if so displaying corresponding,
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characters 1n sequence on the second window starting
at either of a default cursor position or at a cursor
position designated by the captioning code 1if preceded
by a cursor position mdicating captioning code.

6. The method of claim [1] 2 further comprises storing the
decoded closed captioned data such that, at a subsequent
fime, a transcript of the closed captioned data may be
obtained.

7. A method of providing closed captioned data to a

television viewer comprising:

(a) detecting closed captioned data signals transmitted in
conjunction with a television signal,

(b) decoding said data signals to caption display signals,

(¢) displaying said caption display signals on an auxiliary
screen separate from a screen displaying said television
signals,

(d) providing said caption display signals to a computer
MICrOProcessor,

(e) processing said caption display signals to control at
least one of font and size of said caption display
signals,

(f) in which the closed captioned data signal includes an
initial sinusoidal run-in signal followed by data bits,
and

(2) in which the detection step includes locking a phase
locked loop to the run-in signal, locating the data bits
and obtaining closed captioned data bits by sampling
the data bits and computing the average value of
several samples 1n the location of each data bit and
determining whether each data bit 1s a zero or a one
based on the average value being above or below a
predetermined threshold.

8. A method defined in claim 7 in which the data bits
comprise a pair of bytes of data representing at least one of
characters and captioning code, further including passing the
bytes of data to a computer microprocessor, determining,
whether the bytes of data are captioning code and if so
controlling at least one of a display cursor position on said
auxiliary screen, character color, and style of subsequent
characters to be displayed by means of said microprocessor,
determining whether the bytes of data are character data and
if so displaying corresponding characters 1n sequence on
said auxiliary screen starting at either of a default cursor
position or at a cursor position designated by the captioning,
code 1f preceded by a cursor position indicating captioning
code.

9. A method for providing closed captioned data and
video data on a display, the method comprises the steps of:

a) receiving a video signal that includes the closed
capiioned data and the video data;

b) decoding the closed captioned data to produce decoded
closed captioned data;

c) digitizing the video data to produce digital video data;

d) associating the digital video data in a first window on
the display;

e) associating the decoded closed captioned data in a
second window for subsequent presentation on the
display, wherein the first and second windows, when
presented, are non-obscuring of each other, and
wherein, when presented, locations of the first and
second windows are based on control input;

wherein the step (d) further comprises:
storing the digitized video data in video memory to
produce stored video data;
retrieving the stored video data from memory to pro-
duce retrieved video data;
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10

scaling and timing the retrieved video data to be
contained within the first window to produce scaled
video data; and
converiing the scaled video data to analog video data,
wherein the analog video data is presented on the
display in the first window.
10. A method for providing closed captioned data and
video on a display, the method comprises the steps of.

a) receiving a video signal that includes the closed
captioned data and the video data;

b) decoding the closed captioned data to produce decoded
closed captioned data;

c) digitizing the video data to produce digital video data;

d) associating the digital video data in a first window on
the display;

e) associating the decoded captioned data in a second
window for subsequent presentation on the display,
wherein the first and second windows, when presentied,
are non-obscuring of each other, and wherein, when
presented, locations of the first and second windows are
based on control input;

wherein step (e) further comprises:
storing the decoded closed captioned data in video
memory to produce stored closed captioned data;
retrieving the stored closed captioned data from
memory to produce retrieved closed captioned data;
scaling and timing the retrieved closed captioned data
to be contained within the second window to produce
scaled closed captioned data; and
converiing the scaled closed captioned data to analog
closed captioned data, wherein the analog closed
captioned data is presented on the display in the
second window.
11. An apparatus for displaying closed captioned data
and video data comprises:

video interface circuit operably coupled to receive a video
signal that includes the closed captioned data and the
video data, wherein the video interface circuit digitizes
the video data to produce digital video data and
decodes the closed capitioned data or produce decoded
closed captioned data; and

a graphics control circuit operable to generate a first and
second windows, wherein the graphics control circuit
associates the digital video data with the first window
and associates the decoded closed captioned data with
the second window, wherein the first and second win-
dows are non-obscuring of each other, and wherein
locations of the first and second windows are based on
control input;

wherein the control input 1s a control signal, wherein the
control input further controls at least one of: size of the
first window, size of the second window, and size of text
of the decoded closed captioned data, color of the text
of the decoded closed captioned data, background of
the second window and display mode of the decoded
closed capitioned data.

12. The apparatus of claim 13 further comprises video
memory operably coupled to the video interface and the
graphics control circuit, wherein the video memory store the
digital video data and the decoded closed captioned data
prior to being placed in the first and second windows.

13. An apparatus for displaying closed captioned data
and video data comprises:

video tnterface circuit operably coupled to receive a video
signal that includes the closed captioned data and the
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video data, wherein the video interface circuit digitizes
the video data to produce digital video data and
decodes the closed captioned data to produce decoded
closed captioned data;

a graphics control circuit operable to generate a first and >
second windows, wherein the graphics conirol circuit
associates the digital video data with the first window
and associates the decoded closed captfioned data with
the second window, wherein the first and second win-
dows are non-obscuring of each other, and wherein 10
location of the first and second windows are based on
control input; and

a random access memory digital to analog converter
operably coupled to the graphics control circuil,
wherein the random access memory digital to analog
converter converts the digital video data and the
decoded closed captioned data in to analog video
signals and analog closed captioned signals,
respectively, that are provided to a display, such that
the display presents the first and second windows.

14. The apparatus of claim 11, wherein the display
comprises a computer display or a television, and wherein
the second window is located above, below, or fo a side of
the first window on the display.

15. The apparatus of claim 13, wherein the graphics
control circuit associates the digital video data with the first
window by:
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storing the digitized video data in video memory [o

produce stored video data; 30

retrieving the stored video data from memory to produce
retrieved video data;

scaling and timing the retrieved video data to be con-
tained within the first window to produce scaled video
data; and 35

providing the scaled video data to the random access
memory digital to analog converter to produce the
analog video data, wherein the analog video data is
presented on the display in the first window:.
16. An apparatus for displaying closed captioned data Y
and video data comprises:

video interface circuit operably coupled to recetve a video
signal that includes the closed captioned data and the
video data, wherein the video interface circuit digitizes
the video data to produce digital video data and
decodes the closed captioned data to produce decoded
closed captioned data; and

45

a graphics control circuit operable to generate a first and
second windows, wherein the graphics control circuit
assoctates the digital video data with the first window
and assoctates the decoded closed captioned data with
the second window, wherein the first and second win-
dows are non-obscuring of each other, and wherein
locations of the first and second windows are based on
control input;
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wherein the graphics control circuit associates the
decoded closed captioned data with the second window
by:
storing the decoded closed captioned data in video
memory to produce stored closed captioned daia;
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retrieving the stored closed captioned data from
memory to produce retrieved closed captioned data;

scaling and timing the retrieved closed captioned data
to be contained within the second window to produce
scaled closed captioned data; and

providing the scaled closed captioned data to the
random access memory digital to analog converter
to produce the analog closed captioned data,
wherein the analog closed captioned data is pre-
sented on the display in the second window.

17. A digital storage medium that stores programming
instructions that, when executed by a computer, cause the
computer to provide non-obscuring closed captioned data,
the digital storage medium comprises.

a first storage means for Storing programming instric-
lions that cause the computer to receive a video signal
that includes the closed captioned data and the video
data,

a second storage means jor storing programming mstruc-
lions that cause the computer to decode the closed
captioned data to produce decoded closed captioned
data;

a third storage means for storing programming instric-
lions that cause the computer to digitize the video data
o produce digital video data;

a fourth storage means for storing programming Instric-
lions that cause the computer to assoctate the digital
video data in a first window on the display;

a fifth storage means for storing programming INstric-
lions that cause the computer to associate the decoded
closed captioned data in a second window for subse-
quent presentation on the display, wherein the first and
second windows, when presented, are non-obscuring of
each other, and wherein, when presented, locations of
the first and second windows are based on control
input.

18. The digital storage medium of claim 17, further
comprises means for storing programming mnstructions that
cause the computer to identify the control input as at least
one of. a control code contained in the closed captioned
data and a control signal, wherein the control input further
controls at least one of: size of the first window, size of the
second window, size of text of the decoded closed captioned
data, color of the text of the decoded closed captioned data,
background of the second window and display mode of the
decoded closed captioned data.

19. The digital storage medium of claim 17 further
comprises means for storing programming instructions that
cause the computer to provide the first and second windows
fo a computer display or a television, wherein the second
window is located above, below, or to a side of the first
window on the display.

20. The apparatus of claim 11 wherein the control signal
Is user controllable.

21. The apparatus of claim 2 wherein the conirol signal
is user controllable.
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