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ANIMATED "ON-SCBBBN" DISPLAY.PROVISIONS FOR AN MPBG 
VIDEO SIGNAL PROCESSING SYSTHM 

Field of the Invention 
The invention concerns "on-screen" display prov1s1ons 

for a video signal processing system; such as a digital television 
system, which processes video information which bas been 
compressed in accordance with a digital compression standard 

1 0 such as MPEG. 

BacJcaropnd of tbe Invention 
Modern consumer electronics products such television 

receivers, video cassette recorders (VCRs) and video disk players 
15 typically include so called "on-screen" display ("OSD") provisions 

for displaying status information and instructions in the form of 
textual (alphanumeric) and pictorial graphics on the screen of a 
display device which is normally used to display video 
information. Early OSD systems were only capable of displaying a 

2 0 limited amount of status information, such as the channel or 
program number of the program currently being viewed and the 
current time. Later OSD systems were capable of displaying 
instructional information for guiding a user in making 
adjustments such as setting the contrast and brightness of a 

2 5 television receiver or setting the recording times and channel 
numbers of programs to· be recorded in the future by a VCR. 

In a typical OSD system, the OSD graphics information 
is stored in a memory in what is known as a "bit-mapped" form. 
A tfbit-map" is a rectangular array of picture elements ("pixels") 

3 0 which defines the shape of the graphics to be displayed. Each 
memory location of the bit-map memory contains a code word for 
a respective graphics pixel. The code word defines the intensity 
level or color of the graphics pixel. For textual information, each 
of the code words may simply comprise a single bit designating 

3 5 the presence (e.g., by logic "l" level) or the absence (e.g., by logic 
"O" level) of a pixel with a particular intensity level (e.g., white) or 
color. For pictorial graphics, each of the code words may 
represent any one of a plurality of colors. For example, a four-bit 
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code word can represent 16 (24) different colors.· The color 

information for each pixel is stored in a memory called a "color 

palette". and the code words are used to address the color palette 

memory. In other words, the color palette memory is used as a 

S "look-up" table for the colors of the graphics pixels. 

Some very recent OSD system are capable of 

displaying very sophisticated graphics including limited animated 

graphics. Animation, involves the sequencing of graphical 

information in such a way as to produce the effect of motion. The 

1 0 known technique for providing OSD animation in a consumer 

product involves storing a series of bit-mapped graphic images 

and reading individual ones of the stored bit-mapped graphic 

images out of the memory in the appropriate sequence, usually 

under microprocessor control. Depending on the size of the 

1 5 display area being animated, the amount of memory required to 

store the series of bit-mapped graphic images may be very 

substantial. In addition, the microprocessor workload required to 

read-out and manipulate the bit-mapped graphic images is very · 

high. The memory and microprocessor requirements can make a 

2 0 high quality animation feature very expensive, especially for use 

in consumer products. 

Summary of tbe Invention 

The present invention resides in part in the 

2 5 recognition that apparatus for providing sophisticated OSD 

graphics, such as animation, may be added with little extra cost or 

complexity in a digital video signal processing system of the type 

which processes television information in the form of .a stream of 

digital packets representing video and audio information in 

3 0 compressed form, for example, according to the MPEG standard. 

According to the present invention, instead of storing graphics 

bit-mapped form, the graphics is stored in compressed form 

according to the same video compression standard, e.g., MPEG, 

which is used for the video information. The invention is 
. . . ~ . 

3 5 particularly useful for providing animation graphics. The amount 

of memory required to store compressed animation is. significantly 

.. 
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lower than that required to store the same animation in 
bit-mapped form. In addition, the microprocessor workload for 
processing compressed animation is significantly lower than that 
required for processing the same animation in bit-mapped form. 

S More specifically, the invention is directed to an OSD 
arrangement for a digital video signal processing system of the 
type which processes video information in the form of a stream of 
packets representing video and audio information in compressed 
form, including a demultiplexer (sometimes referred to as a 

10 transport unit) which directs the payload data of the packets to 
respective decoding and decompression units of a digital signal 
processing section according to header information contained in 
the packets. According to an aspect of the invention, the OSD 
arrangement comprises a memory for storing OSD graphics data 

1 5 representing OSD graphics information in the same compressed 
. . 

form as that used for the video information, and a controller for 
selectively directing the OSD graphics data to the transport unit 
when it is desired to display the OSD graphics. The OSD graphics 
data will be routed by the transport unit to the video decoding 

2 0 and decompression unit which will decode and decompress the 
graphics data in the same manner as it does the video data, 
resulting in ·the generation of digital signals representing the 
graphics and the ultimate display of the OSD graphics. 
Advantageously, the OSD graphics data may correspond to 

2 5 animation. 
In accordance with another feature of the invention, 

the OSD arrangement further includes provisions for storing data 
representing "static" OSD graphics, such as textual or pictorial 
graphics, in bit-mapped form. The bit-mapped based static 

3 0 graphics data is coupled to the digital signal processing section 
where they are converted, advantageously in the video decoding 
and decompression unit, to digital video signals representing the 
static graphics. The stati~ grap~ics representative digital video 
signals are multiplexed with the animation graphics 

3 5 representative digital signals derived from compression based 
animation graphics data, resulting in a combination of the static 
graphics and the animation graphics. 



W096/38008 PCTIUS96/07128 

4 
These and other aspects of the invention will be 

described with respect to the accompanying Drawing. 

Brief Description of the Drawinii 
5 In the Drawing: 

Figure 1 is a block diagram of a digital satellite 
television system which processes compressed and digitally 
encoded video signals and which includes an OSD arrangement 
constructed in accordance with the invention; 

1 0 Figure 2 is a block diagram of the video decoding and 

15 

decompression unit of the digital satellite television system shown 
in Figure 1; and 

Figure 3 is a block diagram of a format converter used 
in the video decoding and decompression unit shown in Figure 2. 

Detailed Description of the Drawin& 
The invention will be described with reference to a digital 

satellite television system in which television information is 
compressed and encoded in accordance with what bas become 

2 0 known as the MPEG protocol or standard. MPEG is an 
international standard for the coded represen~ation of moving 
pictures and associated audio information developed by the 
Motion Pictures Expert Group. More specifically, prior to · 
transmission, analog video and audio signals are converted to 

2 5 respective digital signals. The digital video and audio signals are 
compressed to remove redundant information ln order to reduce 
the transmission bandwidth and the resultant digital signals are 
formatted into a stream of audio and video packets. Each packet 
includes a ''.payload" portion including either video or audio data 

3 0 and a packet "header" code which identifies the type of· 
information represented by the payload portion of the packet. 
Packets corresponding to control and othe~ data are also added 
the packet stream~· Forward error correction (FEC) data is added 
to the packets in. order make . the correction of errors due to noise 

3 5 wiihin the .tra~sniission path p~~sib.le. · The well known Viterbi 
~~- ·Reed-S~fomon . types or.· ~or~ard error correction coding may 
both be .. advantageous~y employed._ The digital data resulting from 

.. 
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s 
the compression~ formatting and cm-or correction operations is 
modulated onto a carrier in what is known in the digital 
transmission field as QPSK (Quaternary Phase Shift Keying) 
modulation. 

In the digital satellite tolevision system shown in 
Figure 1, a transmitter 1, with an associated transmitting antenna 
3, transmits the compressed and digitally encoded television 
signals to a satellite 5 in geosynchronous earth orbit. Satellite 5 
receives the transmitted television signals and retransmits them 

1 0 to the earth. The retransmitted television signals are received by 
an antenna assembly or "outdoor unit" 7. Antenna assembly 7 
includes a dish-like antenna 9 and a frequency converter 11. 
Antenna 9 directs the received television signals to frequency 
converter 11. Frequency convener 11 converts the frequencies of 

15 the received television signals to respective lower frequencies. 
The RF television signals produced by converter 11 are 

coupled via a coaxial cable 13 to a satellite television receiver 15. 
Satellite receiver 15 is sometimes referred to as an "indoor unit" 
because it is located indoors.· Satellite receiver 15 tunes, 

2 0 demodulates, decodes, decompresses and otherwise processes the 
received television signals, as will be described in detail below, to 
produce analog video and "right11 and "left" stereo audio signals 
with a format (e.g., NTSC, PAL or SECAM) suitable for processing 
by a conventional television receiver 17 to which they are 

2 5 coupled. Television receiver 17 produces an image on a display 
screen 19 in response to the video signal and "right" and "left" 
audible responses by means of speakers 21a and 21b in response 
to the "right" and "left" audio signals. 

More specifically, satellite receiver 15 includes a tuner 
3 0 1501 for selecting the RF signal corresponding to the program 

desired by a user form the plurality of RF signals received from 
antenna assembly 7 and for converting the frequency of the · 
selected RF signal to a lower, intermediate frequency to produce 
an IF signal. The IF signal is demodulated. by a QPSK demodulator 

3 5 1503 to produce a demodulated digital signal. A forward error 
correction ·(FEC) ·unit 1505 corrects the data contained in the 
demodulated digital signal ·based on the FEC data inserted prior to 
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transmission. For example, FEC unit 1505 may operate according 
to Viterbi and Reed-Solomon error correction algorithms. Tuner 
1501, QPSK demodulator 1503 and FEC unit 1505 may be included 
in a single assembly available from ·Hughes Network Systems of 

S Germantown. Maryland or from Comstream Corp., San Diego, 
California. 

A transport unit 1507 is a demultiplexer which routes 
the payload data of the video packets of the error corrected digital 
signal produced by FEC unit 1505 to a video decoding and 

10 decompression unit 1509 and the payload data of the audio 
packets to an audio decoding and decompression unit 1S11 via a 
data bus according to the header information contained in the 
packets. Video decoding and decompression unit 1509 cooperates 
with a random access memory (RAM) 1513, for example, in the 

1 S form of a dynamic RAM (DRAM), to decode. and decompress the 
video data to form ·a sequence of digital words representing 
respective luminance (Y) and color difference (U and V) 

components. The sequence of video component representative 
digital wards is coupled to a television encoder 1515 which 

2 0 convens the component representative digital words to a 
sequence of digital words representing luminance (Y) information 
and a sequence of digital words representing chrominance (C) 

information in accordance with the line and field raster scanning 
format of a conventional television standard. Television signal 

2 S encoder 1515 generates line (H) and field (V) rate signals and a 
picture element (pixel) clock signal (PC) which are coupled to 
video decoder 1509 to synchronize the generation of the 

component representative digital words. The luminance and 
chrominance representative digital words are converted to analog 

:3 0 luminance and chrominance signals by respective sections of a 
digital-to-analog converter (DAC) 1517. 

Audio decod_ing and decompression unit 1509 decodes 
and decompresses the audio payload data and the resultant digital 
audiO signal is converted to baseband analog audio "right" and 

3 5 "left" signals by a DAC 1519. (Only a single audio channel is 
indicated in Figure 1 for the sake Qf simpiicity.) 

• 
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The baseband analog video and audio signals are 

coupled to television receiver 17 via respective baseband 

connections. The baseband analog video and audio signals are 

also coupled to a modulator 1521 which modulates the analog 

5 signals on to a RF carrier in accordance with a conventional 

television standard for coupling to the antenna input of a 

television receiver without baseband inputs. 

A microprocessor 1523 operates in response to a 

control program stored in a "read only" memory (ROM) 1525 to 

10 control various sections of satellite receiver 15. The control 

program is stored in a "control program" section 1525-1 of ROM 

1525. Microprocessor 1523 provides frequency selection control 

data to tuner 1501 for controlling the operation of tuner 1501. 

Microprocessor 1523 also operates interactively with transport 

1 5 1507 to control the routing of payload data. Microprocessor 1523 
· .......... 

additionally provides control data to video decoding and 

decompression unit 1509 and audio decoding and decompression 

unit 1511 via a control bus. 
Microprocessor 1523 also operates in conjunction with 

20 ROM 1525 for causing graphics images to be displayed on screen 

19 of television receiver 21. The· graphic images provide status 

information, operating instructions and, in general, guide . a user in 

using satellite receiver 15. Two types of graphic images are 

caused to be displayed: static graphic images including 

2 5 ~phanumeric characters or text and pictorial graphics; and 

animated graphic images. The data for both types of graphic 

images are stored in ROM 1525. The static graphic images are 

stored in "bit-mapped" form. However, to conserve on memory 

space, the animated graphic images are stored in the same 

3 0 compressed form, e.g., MPEG, as the payload data representin~ 

"live" or video: i~ages received ~om transmitter 1. The data for 

the bit-mapped .·graphics is stor.ed in a "bit~mapped graphics" 

sect.ion 1525-:3 of ROM 1525, and .~e data for the MPEG graphics 

·: is· stored in a>'MPEG. graphi~s" ·secti()n- .~525-.5 of ROM 1525. ·. 

3 5 · . . · : .. · ... for ~ach. of the. ·bi.t~mapped · ·OSD graphics images there 

is .a ·,;bit.;map" .·a~d a "h~ader;. ·.The. bit-map .defines the shape of 
... the .. respective bit-.mappe~ osn· graphics ·images on a pixel by pixel. 

·. . .··... : . . . . 
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basis. More. specifically, the bit-map is a. rectangular array or grid 

having a "Y" coordinate corresponding to the vertical direction of 

screen 19 and a "X" coordinate corresponding to the horizontal 

direction of screen 19. Each grid location corresponds to a pixel 

5 and the color of each pixel is represented by a digital word "at" 

the respective grid location. The "header" contains a "color 

palette" which defines the color of each pixel of the respective 

bit-map. The digital words at the grid locations of a bit-map are 

used to address the color palette and thereby derive the color for 

1 0 the respective pixel in a "look-up" table manner. The same color 

palette may be associated with a plurality of bit-maps, depending 

on the nature of the graphics image to be displayed. The color 

palette is described in greater detail below. The header also 

contain data which defines the location of the corresponding OSD 

15 graphics image in terms of the vertical and horizontal position of 

the first pixel of the respective bit-map. 
As stated. above, for each pixel of the graphic image 

there is a digital word. representing a color for that pixel. The 

number of bits contained in the color representative digital words 

2 0 determines how many different colors each pixel can have. By 

way of example, in the present embodiment, the color 

representative words contain two bits. Accordingly, each graphics 

pixel can have any one of four colors corresponding to the four 

possible binary states (00, 01, 10 and 11) of the two-bit color 

2 5 word. In the color palette, the pixel color information is organized 

in a component form in which for each color word there is a 

unique group of component representative digital words, as is 

shown in following table. 

30 

~ grQup of "ompQnmJt& 

00 YA, UA, VA 

01 YB,UB, VB 

10 Ycuc.vc 

1 1 Yn,Un. VD 

The components are selected to be the · same as the components 

used for the tran~mission of video image information: namely, 

• 

'· 
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luminance (Y) and a pair of color difference components (U and 

V). The selection of the same components for video images and 

graphics images simplifies the OSD arrangement because it avoids 

the need for conversion from one set of components to another. 

S The actual individual color (represented by the subscripts A, B, C 

or D in the table) of a graphics pixel depends on the value 

represented by component representative digital words of the 

respective group. 
The bit-mapped graphics data is transferred to video 

1 0 decoder and decompression unit 1509 as control data via the 

control bus and is caused to be converted to image data in the 

manner to be described below with respect to Figure 2. However, 

the MPEG graphics is transferred to video decoder and 

decompression unit 1509 via transport 1507 and the data bus and 

15 is converted to image data in the same manner as the received 

video data packets, which will also be described below with. 

respect to Figure 2. While the MPEO graphics image information is 

stored in ROM section 1525-5 in the same compressed form as the 

received video image payload information, it is stored without a 

2 0 packet header identifying it as image information. 

Details of the portions of video decoding and 

decompressing unit 1509 are shown in Figure 2. Video decoding 

and decompression unit 1509 includes a FIFO (first in, first- out) 

buffer memory 1509-1 which receives video data on demand in 

2 5 relatively small segments from transport 1507 and which couples 

it in relatively larger segments via a memory controller 1509-3 to 

a section 1513-1 of video RAM 1513 reserved for decoding and 

decompression. Video RAM 1513 is addressed under the control 

of memory controller 1509-3. Decoding and decompression 

3 0 section 1513-1 of RAM 1513 includes a rate buffer section 

1513-1-1 for storing the :i;eceived video data and a frame store 

section 1513-1-3 for storing frames of video information during 

the decoding and decompression operation. A video image. display 

unit 1509 .. 5 decodes and decompresses the stored video data to 

3 5 form .the :video image component representative digital• words (Y, 

U, V) ·coupled to television signal encoding unit 1515. For this 

p~rpose, video disp~ay· . unit. 1509-5 requests data from decoding · 
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and decompression section 1513-1 of video RAM 1513 via 
memory controller 1509-3 as required. The generation of the 
component representative digital words is- synchronized with the 
field (V), line (H) and . pixel (PC) rate signals generated by 

5 television signal encoder 1515. Control data generated by 
microprocessor 1523 is received by a microprocessor interface 
unit 1509-7 and coupled to various portions of video decoding 
and decompression unit 1509 via an internal control bus. 

The sequence of video image component 
1 0 representative digital words produced at the output of video 

decoding and decompression unit 1509 is organized in groups of 
components. In the present embodiment, each of the video image 
representative groups corresponds to two pixels. Each group 
includes a first luminance representative digital word 

1 5 corresponding to a first pixel, a second luminance representative 
digital word corresponding to a second pixel. and a single pair of 
color difference representative digital words corresponding to 
each of the first and second pixels. This has been referred to as a 
"4:2:2" format in the digital video signal processing field. The 

2 0 subsampling of the color difference signals relates to the image 
data compression which occurs prior to transmission for the 
purpose of reducing the transmission bandwidth. More 
specifically. the transmitted image data is organized in what is 
known as "4:2:0" format in which there are four luminance 

2 5 representative words corresponding to respective ones of four 
pixels and a single pair of color difference representative words 
corresponding to each of the four pixels. The 4:2:0 image 
representative groups are converted to 4:2:2 image representative 
groups by interpolation within video display unit 1509-5. A 

3 0 complete set (4:4:4) of components for each pixel is produced by 
interpolation within television signal encoder 1515. 

Video decoding and decompression unit 1509 includes 
a bit-mapped OSD graphics section including a bit-mapped OSD 
control section 1509-9 . and ~ bit-mapped OSD graphics image data 

3 S converter for generating graphics image data from the_ 
bit-mapped graphics data·. stored in section .1525-3 •of ROM 1525 
(shown in Figure 1). When it is desired to display bit-mapped OSD 

f:. 
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·graphics, the bit-mapped graphics data stored in section 1525-3 
of ROM 1525 is transferred to OSD section 1513-3 of RAM 1513 
for storage via the control bus~ microprocessor interface unit 
1509-7 and memory controller 1509-3, under the control of 

5 microprocessor 1523. Bit-mapped OSD control unit 1509-9 causes 
the bit-map data to be read out from bit-mapped OSD section 
1513-3 of RAM 1513 via memory controller 1509-3, and converts 
the color representative word for each pixel to the corresponding 
component representative group in accordance with color palette 

1 0 data contained in the associated header. The generation of the 
graphic image component representative digital words by 
bit-mapped OSD control unit 1509-9 is also synchronized with the 
field (V), line (H) and pixel (PC) rate signals generated by 
television signal encoder 1515. 

1 5 As earlier noted, the video image component 
representative groups generated by vide~ image display unit 
1509-5 represent video image information in a subsampled form 
in which for every two pixels there are two respective luminance 
representative word and one pair of color difference 

2 0 representative words in a so-called 4:2:2 format. On the other 
hand, the bit-mapped OSD graphic image component 
representative groups generated by bit-mapped OSD control unit 
1509-9 represent graphics image information in an unsubsampled 
or complete 4:4:4 form in which for every one pixel there is one 

2 5 luminance representative word and one pair of color differ~nce 
representative words (or for every two pixels there are two 
respective luminance · representative words and two respective 
pairs of color difference representative words). The 4:4:4 form is 
desirable for graphics since it allows as many colors as po~sible to 

3 0 be defined with a given nurD:ber of bits because it provides for a 
unique luminance component and two unique color difference 
components for· each pixel of graphics. However, the 4:4:4 graphic 
image sequence is not compatible with the 4:2:2 video image 
sequen~e and cannot be readily multiplexe~ with it to so as to 

3 5 insert a graphics image into a video image. _ 
To solve this problem, video decoder and 

decompression unit 1509 includes bit-mapped OSD graphics image 
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data converter 1509-11 for converting the 4:4:4 sequence used 
for the graphic image components to the 4:2:2 sequence used for 
the video image components. As is pictorially indicated in Figure 
2, for every two graphics pixels, converter 1509-11 selects the 

5 pair of color difference components for the first pixel and deletes 
the pair for the second pixel. As shown in as shown in Figure 3, 
bit-mapped converter 1509-11 may. comprise a latch 1509-11-1 
for storing two groups of graphic image component representative 
words, and a multiplexer 1509-11-3 which selects· the appropriate 

1 0 component representative words in sequence from those stored in 
latch 1509-11-1 at the output rate. It is desirable that the 
number of 4:4:4 groups of graphic image representative 
components per line be an even number because two of the 
original 4:4:4 graphic image groups are used to produce each new 

15 one of the 4:2:2 graphic image groups. 
An output multiplexer 1509-13 selects either groups 

of video image component representative words provided by 

video image display unit 1509-5 or groups of graphic image 
component representative words provided by bit-mapped OSD 

2 0 graphics image data converter 1509-11 in response to a multiplex 
control signal generated by bit-mapped OSD control unit 1509-9. 
In a video image only mode of operation, output multiplexer 
1509-13 selects only the video image groups. In a graphic image 
only mode of operation, output multip~exer 1509-13 selects only 

2 5 .the graphic image groups. In a "superimpose'' or "overlay" mode 
of operation, in which. the graphic image is inserted within a video 
image, output multiplexer 1509-13 selects either the video image 
groups or the graphic image groups on a pixel by pixel basis. The 
4:2:2 output sequence of component representative words 

3 0 produced by output multiplexer 1509-13 is coupled to televi~ion 

signal encoder 1515. 
Whe~ it is desired to display MPEG graphics, such as 

animation, the MPEG graphics data . siored in section 1525-5 of 

ROM 1525 -is transferred to rate buffer section 1513-1-1 of RAM 
3 5 1513 via iransp~rt unit 1507 and the data bus (shown ~n Figure 
. . 1), FIFO :_1509:f .~nit i509-7 and. ~emocy controller 1509-3, 

under the control of microprocessor 1523. The MPEG graphics 

• 
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data may be transferred in segments, depending on the amount of 
the data. Thereafter, the MPEG graphics data is decoded and 
decompressed by video display unit 1509-5 in the same manner 
as MPEG video data to produce 4:2:2 graphics image . 

S representative groups of components, resulting in the eventual 
display of the MPEG based graphics. In order to provide for more 
flexibility, the bit-mapped based graphics may be combined with 

MPEG based graphics due to the "superimpose" mode of operation 
of output multiplexer 1509-13 in the same manner that 

1 0 bit-mapped based graphics is combined with a video image. 
Desirably video decoding and decompression unit 

1509 is incorporated in a single integrated circuit (IC). Similar 
video decoding and decompression ICs, with the exception of the 
OSD provisions described above, are commercially available. For 

1 5 example, a MPEG de~oding and decompression IC, identified by 
part number ST3240, is available from SGS Thomson, of France. 

Thus, what has .been described is an OSD apparatus 
and method for use in a digital video signal processing system 
which receives, decodes and decompresses compressed video 

2 0 information, involving the means for and steps of retrieving 
stored graphics information which has been compressed in the 
same manner as the video information and ·coupling it to the 
decoding and decompression section of the digital video signal 
processing system, where it is decoded and decompressed in the 

2 S same manner as the compressed video information. As earlier 
noted, this allows the production of highly sophisticated graphics 
including animation without excessive memory requirements and 
controller workload demands compared with bit-map OSD 
techniques. In addition to the possibility of more detailed static 

3 0 graphics and animation with more motion, the disclosed apparatus 
and method provides for the possibility of more color resolution. 

While the present invention has been described in 
terms of a specific embodiment, it will be appreciated that 
modifications may be made. . For example, while the invention has 

3 5 been described with respect to a satellite television system, it may 
be employed in other types of· digitfl:l video processing systems 
which receive and process video information in compressed ·form. 
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In this regard, the invention may be used in a digital video 
processing system which receives compressed video information 
from a playback device, as well as in a digital video processing 
system which received compressed video information from a 

S transmitting site. Further, the invention may be employed in so 
called "video cards" utilized in a computer to process video 
information. Even further, while the invention has been described 
in terms of an embodiment in which the 9SD graphics data is 
stored in a memory within the system, the graphics data may be 

1 0 received (''downloaded") from an external source. In addition, 
while the invention has been described with respect to a system 
which receives video information which is compressed and 
encoded according to the MPEG standard, it is also applicable to 
systems which receive and process video information compressed 

1 5 and encoded according to other standards. Also, it is 
contemplated that there may be modifications to the system 
architecture, such as those involving the partitioning of functinnal 
_sections, signal routing and the allocation of memory space. In 
addition, while the invention has been described in terms of a 

2 0 hardware implementation, it . is equally applicable to software 
implementations in which various functionsr such as the decoding 
and decompression are performed, by software. These and other 
modifications are contemplated to be within the scope of the 
invention defined by the following claims. 
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1. A system for processing a -received stream of data 
representing video information which has been compressed, 

S comprising: 
means for decompressing said data representing video 

information to produce digital signals representing decompressed 
video information; 

means for providing data representing on-screen 
1 0 graphics information which has been compressed in the same 

manner as the received video information; and 
means for selectively coupling said data representing 

on-screen graphics information which has been· compressed to 
said video decompressing means where it is decompressed to 

1 5 form digital signals representing on-screen graphics information 
derived from said compressed on-screen graphics data. 

2. The processing system recited in claim 1, further 
including: 

2 0 means for storing data representing additional 
on-screen graphics which bas been not been compressed in the 

same manner as said received video information; and 
means for converting said data representin_g on-screen 

graphics information which bas not been compressed to digital 
2 5 signals representing on-screen graphics information derived from 

said data representing on-screen graphics information which has 
not been compressed; 

means for selectively coupling said data representing 
on-screen graphics information which has not been compressed to 

3 0 said converting means; and 
means coupled to said . video decompressing means and 

to said convert~ng means for combining said digital signals 
repr~senting decompressed video·. information and said digital 
signals representing on-screen graphics. information derived from 

3 5 said uncompressed on-screen graphics data. 

1Uii1iiftr 
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3. The processing system recited in claim 2, wherein: 

said data representing on-screen graphics information 

which has bee~ compressed and said data representing on-screen 

graphics information which has not . been compressed are caused 

5 to be contemporaneously coupled to said video decompressing 

means and said converting means, respectively, ~o that said digital 

signals representing on-screen graphics information derived from 

said data representing on-screen graphics information which has 

been compressed and said digital signals representing on-screen 

1 0 graphics information derived from said data representing 

on-screen graphics information which has not been compressed 

are contemporaneously generated and thereafter combined by 

said combining means. 

1 5 4. The processing system recited in claim 3, wherein: 

said data representing on-screen graphics information 

which has not been compressed represents on-screen graphics in 

the form of a bit-map. 

2 0 5. The processing system recited in claim 1, wherein: 

25 

said data representing on-screen graphics information 

which has been compressed represents animation. 

6. The processing system recited in claim 1, wherein: 

said received stream of data is received from a 

transmission site. 

7. The processing system recited in claim 1, wherein: 

said received stream of data is received form a 

. 3 0 playback device. 

8. The apparatus recited in claim 1, wherein: 

• 

said d,ata representing -on-screen graphics infori:nation (· 

which nas been compres~ed is stored in a memory. 
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9. A system for processing a received stream of 

packets representing video and audio information which has been 
compressed and digitally encoded, each of said packets including 
payload data representing a particular type of information and a 

5 header which identifies the particular type of information 
represented by the payload data, comprising: 

means for decompressing payload data representing 
video information to produce digital signals representing 
decompressed video information; 

1 0 means for decompressing payload data representing 
audio information to produce digital signals representing 
decompressed audio information; 

means for routing payload data of said packets of said 
~earn of packets to ones of said decompressing means- according 

15 to the respective headers contained in said packets; 
means for storing data representing on-screen 

graphics information which has been compressed in the same 
manner as the received video information; and 

means for selectively coupling said data representing 
2 0 on-screen graphics information which has been compressed from 

said storing means to said routing means so that said data 
representing on-screen graphics information which has been 
compressed is thereafter routed to said video decompressing 
means where it is decompressed to form digital signals 

2 5 representing on-screen graphics information derived from said 
compressed on-screen graphics data. 

10. The processing system recited in claim 9, further 
including: 

3 0 means for storing data representing additional 
on.,screen graphics which has been not been compressed in the 
sa.me manrier as said received video information; and 

. . .. ···. . :_ .. means ·r~~. conv~rting "sai~ -.~ata. representin.g. on-screen . 
: . 'graphics i~f ormaJion· .which" -'1as . not : been compress.ed to "digital 

. . . :3 s' .. sign:als' rept"es'e~tihg' (>n~~creen .. :. giaJ>.hics :~ inf otmation derived from 
· · · :·s~id d~ta, ·rep~ese~~ing. ·o~":scteen · grap~ics information which has 

. not" b~en : comptesseci; . . . ·.·.· . . 
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means for selectively coupling said data representing 

on-screen graphics information which bas not been compressed to 

said converting means; and 
means coupled to said video decompressing means and 

S to said converting means for combining said digital signals 

representing decompressed video information and said digital 

signals representing on-screen graphics information derived from 

said uncompressed on-screen graphics data. 

10 11. The processing system recited in claim 10, 

wherein: 
said data representing on-screen graphics information 

which has been compressed and said data representing on-screen 

graphics information which has not been compressed are caused 

1 5 to be contemporaneously coupled to said· video decompressing 

means and said converting means, respectively, so that said digital 

signals representing on-screen graphics information derived from 

said data representing on-screen graphics information which has 

been compressed and said digital signals representing on-screen 

2 0 graphics information derived from said data representing 

on-screen graphics information which has not been compressed 

are contemporaneously generated and thereafter combined by 

said combining means. 

25 

30 

35 

12. The processing system recited in claim 11, 

wherein: 
said data representing on-screen graphics information 

which has not been compressed represents on-screen graphics in 

the form of a bit-map. 

13. The processing system recited in claim 9, wherein: 

said data representing on-screen · graphics · information 

which ·has been compre·ssed represents·· animation. 

·· 14. · The processing system. reciied in claini 9, wherein: 

said rec~ived stream of . packets is· received· from a 

·transmission site.·· : 

• 
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15. The processing system recited in claim 9, wherein: 
said received digital stream of packets is received 

form a playback device . 

16. The apparatus recited in claim 9, further 
including: 

means for coupling said digital signals representin~ 

said decompressed video information and said digital signals 
10 representing on-screen graphics information derived from said 

compressed on-screen graphics data to an image reproducing 
device; and 

means for coupling said digital signals representing 
said decompressed audio information to a sound reproducing 

1 5 device. 

17. A method of providing on-screen information in a 
system for processing data representing video information which 
has been compressed and digitally encoded including means for 

2 0 decoding and decompressing said data representing video 
information which has been compressed and digitally encoded to 
produce digital signals representing decompressed video 
information; said method comprising the steps of: 

providing data representing on-screen graphics 
2 5 information which has been compressed and digitally encoded in 

the same manner as said video information; and 
coupling said on-screen graphics data to said video 

decompressing means where it is decompressed to form digital 
signals representing on-screen graphics information derived from 

3 0 said data representing on-screen graphics information which bas 
been compressed and digitally encoded in th~ same manner as 
said video information. · 

. . 

18. .The· anethod .recited .in claim 17, wherein: 
3 S -said. pr~viding· step. includes the step of retrieving said 

data· representing. on-screen graphics information which- has been 
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compressed and digitally encoded in the same manner as said 
video information from a memory. 

19. The method recited· in claim 18, further including 
S the steps of: 

retrieving data representing additional on-screen 
graphics which has been not been compressed in the same 
manner as said video information from a memory; 

converting said data representing on-screen graphics 
1 0 data which has been not been compressed to digital signals 

representing on-screen graphics information derived from said 
data representing additional on-screen graphics which has been 
not been compressed; 

combining said digital signals representing on-screen 
1 5 graphics information derived from said data representing 

on-screen graphics information which has not been compressed 
with digital signals representing on-screen graphics information 
derived from data representing on-screen graphics information 
which has been compressed. 

20 
20. The processing system recited in claim 17. 

wherein: 
said data representing on-screen graphics information 

which has been compressed represents animation. 


