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VI DEO SGNAL PROCESSI G SYSTEM 5 *  Fi eI d of the
I nvention The invention concerns "on-screen” display
provi si ons for a video si gnal process| ng system such as a digital

tel evi_sion. systw
conpressed i n accor ot
MPEG

Moder n consuner electronlcs products such teIeV|s|on receivers, video
cassette recordgrs (VCRs) and vi deggdj phay nti typically include so
cal l ed "on-screen" display_("0SD") r _di spl ayi ng status

i nformation and i nstructi ofgej IYERHOR cORcerms "oniscraeny displayh previsions) and
pi ctorjial graphicforoa video signalrprotessing systemplisaph dsva adigitdl edlevisionor mal | y

used to displ ay VEfifiein, which! proEBideg"vidba" informBidt) HAGE W' Bodl!! Y Capabl e
of displaying a 20 ﬂﬂﬂgm)unt o st at,us Id %] .Suc t.he
channel or pr8‘§'?‘3¥ﬁs aggordqpee p?"d@'r&m & eﬁ?'“?‘eﬁ%‘P g '\?P d and the

current tine. L& sychasDMRE@.ens were capabl e of displ aying
I nstructional infor mat ion for guiding a user in nmaking adj ust nents such
as setting the contrast and brig t Yiig) on receiver or

setting the recording ti rreidozi]ern 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
20 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
25 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 "bit-map” is a rectangular array of picture elements ("pixels")
30 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
35 the presence (e.g., by logic "1" level) or the absence (e.g., by logic
"0" 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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menory. In ot her diepldgingt ivery odophistichtetlt graphicy \incladinge dinaitedy andmatedok - up”
table for the COL@E?hi@& ”A‘?uﬁ%ﬁ@ﬁ" ﬁﬁvdl’#é‘sehi% sequencing of graphiCdlne very
recent OSD syste g abl e gy{ NG oducd She’ ?1%9 of Lrh&idLd FHe2Pi CS
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of graphical ihPdknawn dqchmque for providing OSD ammatlon m 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
15 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
20 high quality animation feature very expensive, especially for use
in consumer products.

Summary of the Invention
The present invention resides in part in the

25 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

30 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

35 partiéularly useful for providing animation graphics. The amount
of memory required to store compressed animation is . significantly
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such a way as to produce the effect of notion. The known 1 O technique for
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a system for niél ngﬁ%nl mat seqﬁ,n es W conputer  graphics
i nformation, at9drdnspor upithywhigh dirests, the payload; dava,of the cpacketsy to
ani mati on sequenaespectivesdevoding and oderonspreskion undtsief .a dhgital ogighaissed
ani mati on Seq”?“&ﬁ%ﬁésfsﬁngt REQidP ek Jo°nldddl Mfnifon S‘éﬁﬁiﬁiﬁdeﬁed’
synchroni zed with,the cdnputer ., ggra ics In Prﬁrat.l on _.an serb 60 a
conput er noni t or .the packets.”  According” to 'an aspect of the invention, the OS
arrangement comprises a memory for storing OSD graphics data
15 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
20 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
25 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
30 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 static graphics representative digital video

signals are multiplexed with the animation graphics

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



2/ 1 Eur opean patent publication O 660 609. published June
28, 1995, di soy@sassose Systemin which the MPEG encodi ng netelbpdsssn7iee used

to encode an | “frame with a background i mage, and ' various P franes, each
encqQdi ng the changes to the background 5 inmage | frame necessary to nake a
menu or ot her user wi ndow- | i ke control, such as a drop-down list or
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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.
15
_ . _ e Dr
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 has become
20 known as the MPEG protocol or standard. MPEG is an
international standard for the coded representation 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
- 25 respective digital signals. The digital video and audio signals are
compressed to remove redundant information in 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
30 and a packet "header" code which identifies the type of -
information represented by the payload portion of the packet.
Packets corresponding to control and other 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 mnoise
" 35 within the transmission path possxble The well known Viterbi
and ‘Reed- Solomon types of’ forward error correction coding may
both be . advantageously employed The digital data resulting from
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processing sectqy aeCehth"I The RANShiddd IS sEaMA AP Febdlved 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 converter 11 converis 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,

20 demodulates, decodes, decompresses and otherwise processes the
received television signals, as will be described in detail below, to
produce analog video and "right" 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

25 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

30 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

35 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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of the static pagketpoCan aftdid Rcadingbadd AeCompiessidn unit 1511 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

15 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 words is coupled to a television encoder 1515 which

20 converts 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

25 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

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

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

35 "left" signals by a DAC 1519. (Only a single audio channel is
mdlcated in Figure 1 for the sake of simplicity.)
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Brief Description of the Drawing 5 In the Draw ng:

Figure 1 is a block diagramof a digital satellite tel evi sion system
whi ch processes conpressed and digitally encoded vi deo signals and
whi ch i ncl udes an OSD arrangenent constructed in accordance with the

gzxéentiog 10 Figure 2 iis a blpock. di agram of the video-decodi ng
econpr essi on uni tpyQf b&&ﬁaﬁ’a de{ai’ég 34 lahd Cadd¥d S Rd19NureySt em shown

in Figure 1; and a bl ock .d
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| Si
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control program stored 1P1da a'l%gicp oniyg n%emo% e(mefstﬁdt& 0
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
15 1507 to control the routmg of payload data. Microprocessor 1523
additionally prov1des “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
25 alphanumenc characters or text and pictorial graphics; and
anlmated graphic images. The data for both types of graplnc
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
30 compressed form, e.g., MPEG, as the payload data representing
"live" or video images received from transmitter 1. The data for
: the bit-mapped graphlcs is stored in a "bit-mapped graphics”
. section 1525-3 of ROM 1525, and the data for the MPEG graphics
s stored in a "MPEG graphics” sectxon 1525-5 of ROM 1525. o
35 .. For each of- the blt-mapped -OSD graphlcs images there
. jxs a "bu-map ‘and a "header” The blt-map defines the shape of
. the. respecuve blt-mapped OSD grap}ncs 1mages on a pixel by plxel




25 respective digital signals. The digital video and audio signals are
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\5/\0 96/ ?ﬁgogorrprgs and the color of each p gael el? represented by a digithlCWorb9%at"07128 .
ct Iy
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e respecnve pixel in a oo -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 1mage
there is a digital word representing a color for that pixel. The
number of bits contained in the color representative digital words

20 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

25 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.

color group of components
00 . YA, UA, VA
01 _ YB,UB, VB
10 Yc, UG VC

11 - C YD, Up, VD
30 S . .
The components are selected to be the same as the components
nsed for the transmission of video image information: namely,
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satel lite recel Qeleceder anad dreompressinsy ‘“‘3'0 1309 1as; gpnized g@ﬁ bea tstﬁg RF si gnal
correspondi ng to dgoneroprbagr amd is cadseli te dbebgorvertsd rtof image: datapinuthg ity of RF

signals received ﬁ%éﬁe n& M%%%W'dhtﬂ ﬁgiggctqb Fipurerd. i rldoweer,
Sraphifs

freque f th
tonee o St o UL G 2 e

to produce arthe
denodul at or 35 1de@®nipressierdumit d 508 mviduranspert 1307 pnd | theaflata Abyy ARdr g

O ated i ES sOEbrNéEth t9iifnad® Qfars Gh ! het sanidianataten asotteairereivedn t he
enodul ated di gt gy 51 Al pRPSEY viHich NGl afsod B AadsBABEd Y16 | With' O
respect to Figure 2. While the MPEG 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
20 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

25 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
30 section 1513-1 of RAM 1513 includes a rate buffer section
1513-1-1 for storing the received video data and a frame store
section 1513-1-3 for storing frames of video information during
v the decodmg and decompression operanon A video image. display
. unit 1509-5 decodes and decompresses the stored video data to
35 form the video image comporient representative digital words (Y,
U V) coupled to television signal encoding unit 1515. For this
purpose, video dlsplay unit_ 1509-5 requests data from decoding
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6 ~ transm ssion. For exanple, FEC unit 1505 nay operate ESESE@
Viterbi and REVY8E8, vn error correction al gorithms: Tunef é%}% QP

dermpdul ator 1503 and FEC unit 1505 may be i ncl uded in a single assenbly
avai | abl e from Hughes Network Systens of 5 Germantown, Maryland or from
Conmstream Corp., San Di ego, Cal i fornia. A transport unit
1507 i's a demulti pl exer which routes the payl oad data of the video
packets of the error corrected digital 10 signal produced by FEC unit 1505

to a video decodigy aacbmfteslion REASS! (13UNIdt i3 RAM [IM3Paid oad data of
the audio packets to a o Udllﬁgg COdI d o ressiton ollfln t 1511 via
©c

a data bus aéﬂ%rpﬂfyngfof' F 't Fheration, hf’he
packets. Video d@mqngnaﬂepmempwes@sw umends 1 B0 synehrpnized ewith theyith a
random access merfisld (V3AWne LGS and GixelXerQ) fate |stgﬁatbe% rﬁ@anb)of a dynamc

RAM (DRAM), €0 f6GR05 0 Wil SRBAES 1515° Conat U5 rma Sequence

of digital represen res eéve um nan ol or

di ff erence (U and® °P’°°°§§8Fr%’c§?ént‘% re R & BUCTRPTOG IS B‘ﬁffg?Fent
representative unitiilj0P4] andrconpled aouwrmtStpomoneldesieondemdh@r 1515

whi ch and decompression unit 1509 via an internal control bus.
The sequence of video image component

10 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

15 corresponding to a first pixel, a second luminance representative
digital word corresponding to a second pixel, and a single pafr 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

20 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

25 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

30 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 f
control section 1509-9.and a bit-mapped OSD graphics image data

35 converter for generating graphlcs 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



20 converts the conponent representative digital words to a sequence of
digital words re nting | um nance (Y) information and _a sequence of
di gital words W‘ég{’%@l‘gnti ng chrom nance (C) i nf or mat i on TH 08 ance
with the line and field raster scanning format of a conventional

tel evision standard. Tel evision signal 25 encoder 1515 generates line (H)
and field (V) rate signals and a pi cture el enment (pixel) clock signal
(PC) which are coupled to vi deo decoqgqr 1509 to synchronize the

generation of t he-graphi&?%@”ﬁﬁlm%@t!g_e SiPnadd \dar istbred! in'RebSon 25L4/M nance
and . chrom nanc&mgggﬂ.atl I dI t'a §ﬁ)r S, arf @ggv%rkg%to %nal og 30
| uni nance and chr 8hi Jh drasiggrefl to, seetion {3133 o 151 |
di gi t al - t 0- anal ogf@roAtesages vig D) condrol . bus, microprocessor iaAtesfagedwmivdi ng and

deconpressi on uni 150999 afécadffery contftlled cLS0PB cuwmder tthe evilid) gy! oad data

audi oV ri ght " and"ebtdtepser 1505, BRMaed O Rflol| hf 1SRRSY BT 0

channel is i nthec hit=map (fata Jor ke redd;out Hzom, hit-raappedIST: isestion VO

96/ 38008 1513-3 of RAM 1513 via memory controller PSU9-3S%0Yd0 édmverts

7 b @oltS RpREEnfiRleO Wo¥t § QoSi i

coupled to tel evi gi onoggcei ver ana Vi g/o‘#‘%gt%gcﬁﬁgeﬁgggggahléﬂ{]“@l:ﬁ'e$o%dmg
component representative groulp in accordance with color palette

10 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,

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

20 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

25 luminance representative word and one pair of color difference
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 possible to

30 be defined with a given number 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

~ sequence and cannot be readily multiplexed with it to so as to

35 insert a graphics image into a video image. _

To solve this problem, video decoder and
decompression unit 1509 includes bit-mapped OSD graphics image



connections. The baseband anal og vi deo and audi o signals are al so
coupl ed to a nodul ator 1521 whi ch nodul ates the anal og 5 signhals on to a
RF carrier i ¥Of¥%¥hce with a conventional - tel evisi oPSTEMPPEPE for
coupling to the antenna input of a tel evision receiver w thout baseband
I nput s. A m croprocessor 1523 operates in response to a
control programstored in a "read only" nenory (ROV) 1525 to 1 O control
vari,ous sections of satellite receiver 15. The control programis
stored in a "control progrant section 1535 1 of RONI 1525.

M cr opr ocessor row des n sel ec i o t data.,to tuner
1501 for controll |dr3%‘b£ %rr ahsﬁggﬁ && qaal\/ﬁ%‘i%ﬂf%c%gor 1523
al so operates int efpadh? \Eﬂphlw imager amponqms to 'Qel"j@ﬂ tsequence r esedt foz -
routing of payl Oadhdahdeo Mnﬁgé) ents. 1A33is pictordally indissted VinPFipdteles
control data to vig l%m ﬂgagom@e}@rops Bi sepidts qpd audio |
decod

M or opr acessor 1 %ﬂgp 'cf%gwefimrgn% CEBRONSRLS 1 16F Gie Fst Bhaciemd dsheses o

causi ng graphics |thagmr for the sticond pjxal. oAssshowmnin as showd iof Figereedj si on
receiver 21. The Hif-aiapped! éﬁ%‘ite?r!)i(w&lshﬁ&u%ompnse hniAeReisomI1-1
carellite LQiéISéﬁfoﬁ%%ﬁﬂvé X ”églzﬁgrag%ﬂh " fakE Sgpigbnent repiffialfive, 1,

di spl ayed: static WemEpniaad; ﬁa@%‘&uﬂﬁéﬂudﬁﬁ - l‘%S‘”H#"[bhéﬂ'Gﬁ@r the APRFQPEia® s or
text and pictorl@lcogipopenc sepresentative werdsmihi edqgernwehfrom nthgses .stdree it a

for both types of iGeRPRS®y-11.1 gt HBURRPSY fas! O1E % IdbsiRillk L8RP mdhe static

0PI ¢ RS 21 enpr, o A atdupeopt ARRNE el TrgbE | 0, CC"or
30 compr essed for monmogentswpﬂ'c;!masm W p¥sn aambenibecawssr twernfi the
“live" or video i rgifair #aed4 dpﬁramﬁxigreagﬁﬁpﬁtaeé dsed TR psdude f @ich new  the
bi t - mapped grapi‘éco"‘ne 5f 'S5 2 PraphicPithagPBRiuPs 9" aphi s’
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
20 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 multiplexer 1509-13 selects only
25 the graphic image groups. In a "superimpose” or "overlay" mode
of operation, in which the graphic image is inserted within a video .
image, output mmltiplexer 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
30 produced by output multiplexer 1509-13 is coupled to television
signal encoder 1515.
When it is desired to display MPEG graphics, such as
animation, the M_PEG graphics data siored in section 1525-5 of
ROM 1525 is transferred to rate buffer section 1513-1-1 of RAM
35 1513 via transport unit 150‘7 and the data bus (shown in Figure
1), FIFO 1509-1 unit 1509 7 and memory controller 1509-3,
under the cont_rol ‘of microprocessor 1523. The MPEG graphics




section 1525-3 of ROM 1525, and the data for the MPEG graphics IS

stored in a " phics" section 1525-5 of ROM 1525. 3 For
each of the bI’F- pped OSD graphi cs i mages there ' %’W%p ‘and
a "header™ The bit-map defines the shape of t he respectlve

bi t - mapped OSD graphi cs i mages on a pi xel by pixel WD 96/ 38008

PCT/ US96/ 07128 _ 8 basis. Mre
specifically, the bit-map is a rectangular array or grid having a "Y"
coordi nate corresponding to the vertical jd rection of screen 19 and a

X o0 dinate CoULE R0 LRl gopethind S Ui S
represent ed by a g? m}e\geafg. ° M?E.@ g%ph @ét‘i‘% igrdegodedt apdon. The
"header" contains dacdmpltessed by mideot displayhimmit dS0P+fednt the samhermahnerach
}ogégltlgl; Stgfe ;esp%the vided! Ha&%? éi'mha{;ra fc‘i‘smi"iget lhgtgri d

t hereby derive ? h%epgg?eﬁﬁqvef gfobpst I"Pfg F%@Bgﬁl}%@’e ’ﬁ‘&%‘éﬁ‘guw IWSR“@B tabl e
nmanner. The sane difplay of Ge based Braphicsocimtasdernt provige fomimarg of
bi t - maps, dependi mxlblht}qnﬂtehbxtmhppﬁ ®aséd grapleiph i may | agonibindte with

di spl ayed. The co tal i d’gal E%fléﬁ %rthpe‘%ubf‘%@g??et"efnoﬁ@t oppﬁh%" The

header al so
cor r espondi ng OSD° 1°WPRt I ’ﬁeFra FRMEH ZARBLE, | ﬁ'l and

hori zontal posiltQ bh-mﬁpped based graph:cs is combmcd 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
15 example, a MPEG decoding 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
20 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
25 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
30 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
35 been described with respect to a satellite television system, .it may
be employed in other types of digital video processing systems
which receive and process video information in compressed form.



the first pixel of the respective bit-map. As stated above,

for each pixel_of the graphic inmage there is a digital

representing"dn 3PP o1 t hat pi xel . The nunber of bits con?%?%%d in
the color representative digital words 20 deternines how many different
col ors each pi xel can have. By way of exanple, in the present

enbodi nent, the color representative words contain two bits.

Accordi ngly, each graphics pi xel can have-any one of four colors
corresponding to the four possi bl e bildary states (00, 01, 10 and 11) of

_th]t; t wo- bi t col or In Zhiswesgdrd,! the! fifvefito® mPpIbet tised tha figinl viedor |
Information I's or n : nmonec 1 col or
word there is a Bmeéﬁﬂauséys ?%lusﬁl ¥ CORY S‘Egenf{oq#%#%g\gﬂ}%{a [ 3‘?@8@?‘&
words, as is fromy \an Playback dswichgas awslk as in a digital video processing of

group of conponensgstem which received comgfi@ssed video information from a  Y[err],
Uerr], Vierr] 5 iransmitting site. Furthef, the invention may be employed iX[& !,

8% g: H ’ % g: H called "video cards” u 1Ezed in a computer to process videoi[ g: H ’
Uerr], Verr] 3informatiome Eyepofusthes whilesthecinventipn kas bpen deseribed t he
conponent s Uit dein®y of @ emdodiniens i in nwhichvihdeOSDgeaphicsf dataEiki on:

nanel y, WO 9

PCT/ US96/ 07128 Gtore? 4 a memory within the system, the graphics data may be

10 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

15 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 functional
sections, signal routing and the allocation of memory space. In
addition, while the invention has been described in terms of a

20 hardware implementation, it is equally applicable to software
implementations in which various functions, 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.



9 l'um nance (Y) and a pair of color difference conponents (U and

V). The sel ectwgg ost N€ same conponents for video inages a&ﬂ. g{gaphi Cs
i mages sinplifres e OSD arrangenent because it avoi‘ds E7e2EE for
conversion fromone set of conponents to another. 5 The actual i ndividual

color (represented by the subscriptq vysBHeET HAS BEGEI\E I n t-h(,Lt—abl—e)—e#—a————
r

Vot bt 6T i e LR Lo g
The bit-nmapped graphics data is transferigd to video -1 0 d ;

deconpression unit 1509 as control data . I he control bus and S
caused to be converted to image data in manner to be descri bed
bel ow Wi th respect to Figure 2. However, t he MPEG graphics is

transferred to video decodér Angystem fborcpsucessieg anreceivied 1§fnyiof dat@nsport
1507 apd the dat are&meaﬁﬁg Videol SufGfRNfod CPhich %gﬁeﬁqafcppﬁsk@& same

manner as the \r/\scel ved ata pac SO be
descri bed bel ow’ wfHPR respect to Figure 2 Wil e the MPEG graphics
i mage information is - meangedfor nderompressing rsald xatg tepresentisgneideo
conpressed form amféfmsation tor9f&ﬁ¢8ddiglﬁ$0s1gﬁﬁ@eréﬁ¥§dh@ﬁgl dbodipicsed it is
stored wi thout a y@Q,P ?lfn § gder identifyi ng It as imge information.
Details of the port rons of VI deo deCOdISI% ag deconpressing unit 1509
are shown in Figure 2. Vi d®§aes o8 prpviding dat JePLSseHting: i OMsSERtR 1500
i ncl udes a FI FDO( grapBicsi infofmatian which has bednifdompresssdrin 1béJaimenwhi ch
recei ves video dalg‘ V\ﬂﬁ. E?rﬁ@dfdc@we%v{&baiﬂféﬁhf( @,{mh{.‘d segnents from

n I C e

transport 1507 a g b ﬁtlv arger segments via
a menmory control | er 1509- 3Megns for %?I%Céme Yrfopphing (53¢ data EePr§eRUDg 3

reserved for decoem-aereamdgraphics information which has been compressed to
said video decompressing means where it is decompressed to
15 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:

20 means for storing data representing additional
on-screen graphics which has been not been compressed in the
same manner as said received video information; and

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

25 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

30 said converting means; and

means coupled to said . video decompressing means and
to said converting means for combining said digital signals
representing decompressed video information and said digital
sxgnals representing on-screen graphlcs information derived from

3 5 said uncompressed on-screen graphics data.
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decorrplrFSSi 220 Vi deo RAM 1513 is addressed under the control of nmenory
controller 1509-3. Decodi ng and deconpression 30 section RAM

1513 i ncl udes WO P6RS008), it f or section 1513-1-1-fior stofﬁ%’%‘&lggé eceived
video data and a frame store STHIBi SHEETEHAS BEBNflor storing frames of

vi deo i nformation during t he |[decodREBL ACED deconpres A

video image. display unit 150 ecorrpﬁmm‘“mﬁnuﬂjrlwi ;

video data to 35 formthe video i mage conponent representative di"gi tal _

\t/vcr)]_rds (Y, U, V)_goup!sed to televisilén signal encoding unit 1515. For
'S | purpose, video @i sheypro¢essing sySimbrecitgdcmt elaiint2, wherein:

decodi ng WO 96/ 38008 o 8 4y o

PCT/ US98/ 07128 said data representing on-screen graphics ixafr?rmation
deconpr essi on sectWhigh as3beemtcampressefapnd 13pid data represepting, OR-SIRER o) | of
1509- 3 as requi r egraphite information owhizh hhg not . beenospmpesssed eqre ceansedit i ve
(S P 0L, G BE Ay a6 i e dstmnichionc p )
data generated by means dgrsﬁ 888%‘?&” 1%'%%‘%92"‘ %%glﬁrslggn, gqgitm}%iégdifggggfsgglr
interface unisignabo gepresepting Qn-sereen gEAPhiGss informatpr dgriygdydrpm
decodi ng and sdRC Qape aspiesenting tontsdSen i graphics ninfornzdtionorwhich hass.
The sequence of vigen LiRBRSAMNACHid digital signals representing on-screen -
10 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.

15 - 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.

20 5. The processing system recited in claim 1, wherein:
said data representing on-screen graphics information
which has been compressed represents animation.

6. The processing system recited in claim 1, wherein:
25 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

30 playback device.

8. The apparatus recited in claim 1, wherein:
said data representing -on-screen graphics information

which has been compressed is stored in a memory.

.
heet Has Been Reﬁaced
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10 representative digital words produced at the output of video

decodi ng and, X ression unit 1509 is organized in group

conmponents. Bresent enbodi ment, each of ‘the video §'§3 p6/07128

represent ative groups corresponds to roup/nm_udee—&———‘

first lum nance representative di gitaj THIS SHEETSHA® BEENonding to a first

pi xel , a second |um nance representatjve REPLACED!t al rd commn ‘\Hm‘(m“\
nce re

a second pi xel ,. and a single pair of
di gi tal words correspondlng to eachy f the first and secoﬁd blxels

This has been referred to %s ste Sgorz Sgsg‘;é’r%hééc@&tege d| e vi deo

signal processing field. T su ence

signal's rel ates tBagksss ,rﬁwéentmg vagg digs infermatien ‘Mb’é’br bay)rhesp t o
transm ssi on for témepressed pmdpdigitaliy e:mdvdedngad:mmft said spacketso indladidyi dt h.

a/g(rjﬁn < Zpgcbf'ﬁﬁlbﬁ ddig e ;&Q&ﬂﬁﬁé ed ;ragﬁgﬂmd%me |oF ﬁ{tsﬁﬂ%ﬁ{’ dn@d yhat is
representative %o h@pé St bher é’?b‘é ﬁ/éyB‘ﬁ Zﬂf"f‘Bﬁ?m pi xel s
and a single pairrepreseatest by ﬂh@rm&@adf dlatay s eomprising: wor ds

fce)rrespo[\d![ ng to each of thfeaﬁguforpkm@éxg presings pdyldai"BAR representing
presentative gr rg e ive

groups by |nterpoI9a |80r?1r&:/6\/|“¥i &&? {o g";‘ﬁ“’ ﬁi‘é‘ g&l?éo%i’g&%ﬁaﬂ 30 conplete
set (4:4:4) of cofigRATapresss r‘”éﬁ%h‘ PF(‘BP 105 pr oduced by i nt erpol ation
within tel evisién signal enmderfdh‘SﬂEcompressmg payload datdi depresemting ng and
deconpressi on uni ﬁudléo%&gﬁhﬁﬁsto Rmd‘{ée mpaggﬂgﬁgpg%sgﬂﬁhgs section

Ljpglpﬁfjlcggl ?raglet dgag&mgmﬁs%rﬂ)’éiﬂ?e?“ Hpaﬁ%elrg?l ng graphics i n;;enggfgdf ro(fa
t he bi t - mapped gr aphi escadstfer sovtingl payleadc datanofl 52id packetts ROMaidb25
(shown in Figure ggreaeN patkdts tdeohdseof tsaidli deRbiprddbing"Rizaf¢ dcbbiding
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
20 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
25 representing on-screen graphics information derived from said
compressed on-screen graphics data.

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

30 - means for storing data representing additional
on-screen graphxcs which has been not been compressed in the
same manner as said recewed vxdeo mformatlon, and

o ' means for converting sald _data representing on- screen

: i_—"graphlcs mformatxon whmh has not. been compressed to d1g1tal '

3 5"_'s1gna1s representmg on-screen graphlcs mformatlon derived from

: 'f. sald data representmg on-screen graphlcs mformatxon whlch has
not been cornpressed :
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- gr aphi cs, e bit-mapped graphics data stored in s
of ROM 1525 | sWPPH8erred to OSD sect %?E)ugﬂim

storage via the control bus, nicropro e&ISrSHmTéﬂA&BEEMr W
nenory control | er 1509-3, under the control REPLACED nmicrap
Bit-mapped OSD control unit 1509-9 cauees The prt-nap daﬂMlmﬁ,ﬂ#I””"I ;
out -from bit-mapped OSD section 1513-3 of RAM 1513 vi a nerfory =
controller 1509-3, and converts the q or representative word for each

pi xél to the correspondi ng S, d
with color palette 10 datné Qon?épggﬁﬂﬁvél?pﬁ gak&“eggf]agggpﬂe&@fﬁgor anee

generation of the©°® sc‘ﬁfr‘hrﬂ? ‘?ﬁdﬂt"rﬁ?ﬁﬁﬂng’ eﬂ'?i‘ﬂ?gllggnﬁﬁﬂ \¢ nmraqsg%l Y%or ds

by bi t - mapped sa¥D coomentinlg means;180d-9 is al so synchronized with the
field (V), line (H and pi %ﬂéax{sP@ulﬂédetosbﬁﬁabfdegededmpdsslwg mearisehndi si on ,

si gnal enco_derreprgsen% ﬁ%nvertm meané‘sfo?aéd tg{ub O\E/iﬁg dlm %*S" mge

conmponent it
1509-5 represent \FPE@&W%@%CHW‘FF&P&OW@H ipfe ?% &,2: ch

for every two pi xefigndlferepresertihgoon-seypent gmphlmmmfmmatlon demyrdefeomat i ve

word and one pair did GiHddingtbdsel! BR%ErochO grlpiioh Akdl v words In a
so-called 4:2:2 format. ;ﬁlﬁs e ggﬁﬂﬁ t he bit-nmapped OSD graphic

| mage conponent r epr esent atlve grou s generated by bit-mpped OSD
control unit 10 11. The processring gsystem recltedym claim ?8

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
15 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
20 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 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.
30
13. The processing system recited in claim 9, wherein:
: said data representing on-screen - graphics -information
which has been 6ompre'ssed represe'nt‘s"‘ animation.

35 . " | ‘14, The processmg system reclted in clalm 9 wherem:-
o ' sa1d recelved stream of packets 1s recelved from a -

transmlssmn s1te
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1509-9 represent graphics image information in an unsubsanpl ed or
conplete 4:4; Ln which for every one pixel there is gne 25 |um nance
representati veswo nd one pair of color difference: rgﬁr'g?émlﬁi ve
words (or for every two pixels theregrare tive_lum nance

representative words and two respect | V8IS SE)EHAS' REENGl or difference

representative words). The 4:4:4 forinis REPLABEDrabl ¢ f or i '

it allows as nany colors as possible 0 be defTneo wthqmﬂ"uﬂulmmtmm

of bits because it provides for a unj gue .| um nance conporfent ahd twe *

uni que col or difference conponents fof each pixel of graphics. However,

the 4:4:4 graphic | mge seqguence is not conpatible with the 4:2:2 video

i mge sequence and canhdt &bermmsinmﬂ&tﬂpl recised vint dlaimn 9,owherets to 3

5 Blsert a gr apgi cs image gditoreeeivied cdigitabdtream of plaSc(l):Sm_ is lrecdebedtS)_()' ve thi 3

probl gm video de ’ onpressi on. uni t i ncl udes bit-nmappe

OSD graphics i n?ggd?ﬂﬁa_ﬁ%bg%li ﬁggc%

PCT/ US96/ 07128 12 dat a

converter 1509-11 for convébii Khetdpparatds secieag émdains & further for the

graphic i mage conjehgding:to the 4:2:2 sequence used for t he vi deo

| mge conponents. As is pictorjaly indicated in.Fjqure 2,.for every

two graphics pixels conveﬁ\"g{)‘\1> ?gf)d’-oﬂ’gggl &}asdlﬁﬁéj Signals Tépresenting :
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
15 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

20 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-screem graphics

25 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

30 said data representing on-screen graphics information which has
been compressed and digitally encoded in the same manner as
said video information. - ' |

18. The method recited in claim 17, wherein:

35 . said. providing  step.includes the step of retrieving said
data representing . on-screen graphics information ' which has been

S
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S pair of color difference conponents for the first pixel and deletes

the ‘pair for the second pixel. As shown in as shown in Fi gur‘g‘"J 3610
bi t - mapped conVé’r’f'%W‘lSOQ-ll may conprise a latch 1509-11- FETUSI6TI2R,
storing two groups of graphic inmage ¢|q|g)g|qggt HAS IBEENgNt atlve words -

and a nmul tiplexer 1509-11-3 which sg Iect sm:tplﬂgcgppropr I at e

representative words in sequence friom-these—stored—it Iﬂm H‘IH““I
at the output rate. It is desirable that t he nunber of
of graphic inmage representative . comgonents per |ine be an even nurrber

because two of th%oTpgessecP dn?' P%taﬁlyzexéc L3P thd BES ﬂ{aﬂH&s a@‘rsedeSEd to

produce each new graphi ¢ 1 nmage ¢

An out put nul tipl ¥idso 4 ation Jfrapy 4 EemIy. groups of vi deo i mage '
conmponent representative words provided by vi deo i mage display unit
provi ded by it yrappad 080> 50 L Befhed, FRARGTR AP LE RRIA WENRE®
response to a nﬁ?ﬁ% I% control signal generat ed by bit-mpped OSD
control unit 1509-9. rewrieying odasai rengesepting eddisiomal opesexeenn, out put
nul tipl exer : sl et drssbeddl Yot beew | chapressedeingtindiRamel N a graphic
| mage oty hiieP {asBAH 142, indbinBition ol Al Bidthorl20%; 18 sel ects onty
25 the graphic inage groups. gi%l n;z ove cd% of
operation, in \Arthch the gr iggggtﬁ“ﬂaé “éaF s’&P’E"‘éB‘;‘\'fH& Lﬂ‘hs Wd%‘&l’ ics
i mage, out put tdapll avhich ced pot deens compiressed o digitab signals
grgugs o[ t{]e Or apEpresédtRGE At &#86n Ofta @kxmfoﬁuatmmierﬁaalgmﬂ hQid i b

out put sequ one ese Y s ed by
out put nul ti pl exe(r%g%fsdg{"fgg'ﬂg (ﬁ? ftiogﬂg g'fg r§§+8§rgﬁﬂfcg Whlési'l g gogLeé%'coder
1515. not beeppsampresseddesired to di spl ay MPEG graphics, such as

ani mati on, the MPEG graphi combdhings saidedigital ssighale nrepreSentingf on-screen ROV
1525 is transfers edagifics Ahformisiod’ deAEd Offomo Laidl dhtafref¥abbnting
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.
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35 1513 via transport unit 1507 and the data bus (shown in Figure

FI FO 1509-1 unit 1509-7 and nenory con
control

PCT/ US96/ 07128
transferred in segnents, depending on
Thereafter, the MPEG graphics data is
di splay unit 1509-5 in the sane manner
4:2:2 graphics inmage

of i MNOHPEkssor 1523. The MPEG gr aphi es

1)

troller 1509-3,

he
vo e
data may be
t heldnBunt of t he data.
decoded and deconpressed by video
as MPEG video data to produce

13

5 represerEati conponents, resulting in
t he event ual di splay of the EG [Jase ydqs. In order to provide
for nore flexibility, the bitZ2m e ased gphi cs may be conbi ned
with . MPEG based graphics dueggo t Al dse" node of operation
of output multiplexer 1509-13 i n&Ehe hat 10 bit-nmpped based
graphics is conbined with a video ima Desirably video
decodi'ng and deconpressi on unit 1559k s& ncprporated in a single
integrated circuit (I1C. Simlar viid cofli ng and deconpression |Cs,
with the exception of the OSD provi|silghs cribed above, are
commercially available. For 15 exanpl Gldecodi ng and deconpression
IC, identified by part number ST22gf|is- FEablabl e from SGS Thomson, of
Fr ance. ~ 25| Y25 2
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e [
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Thus, what' has been described is an OSD appar at us and nethod for use in

a digital video signal processing system whi ch recei vgerafiGineass and
deconpr esses ﬂﬁ?@?sed video 20 information, involving ?ﬁg nmeans for and

steps of retrieving stored graphics informati on which has been
conpressed in the same manner as the video information and coupling it
“to the decodi ng and deconpression section of the digital video signal
processing system where it is decoded and deconpressed in the 25 sane
manner as the conpressed vi deo infornatiéz As earlier noted, this
al l ows the production of highly sophisti 3ed gr aphi cs I ncl udi ng
ani mati on wi t hout excessive nmenory requirenments and control |l er workl oad
dermands conpared with bit-map OSD techniques. .In addition to the
possibility of nore detailed static 30 graphics and animation with nore
notion, the disclosed apparatus aad net hod fprovides for the possibility
of nore color resolution. ' L& |t he present— Lan has
been described in terns of a 1 2ific endodinent, it @ e
appreci ated t hat modi fi caji ons @§y be mad =exanpke S%he
i nvention has 35 been describgd W& espect "Ilitg deHston
system it may be enployed | g Ber | |~ SHeessi ng
syst ens whi ch receive and}pr & v = -%gd
form RCA 87914 15 : E — =1 =
) o~ ] o 2:
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CLAI- M5 1. A television receiver on-screen display system
for PHRYERsb0. @ received stream of data representgdigshéidzS¥i Si on
vi deo intormati on whi ch has been conpressed,’ conpri sing: 5
means (1509, 1509-5) for deconpressing said data representing

tel evision video information to produce digital signal s
representing deconpressed video information,; first ROM neans
(1525-5) for storing data representing 3/ on-screen display graphics
i nformation which has been 10 conpressed in the sanme manner as the
received tel evision video i nformation; and nmeans (1507, 1523) for
retrieving from said first ROM nmeans said data representing
on-screen display graphics i nformati on whi ch has been conpressed
and sel ectively coupling 1 5 said retrieved data to said video
deconpressi ng nmeans (1509) where it is deconpressed to formdigital
signals representing on-screen display graphics information derived
fromsaid conpressed on-screen display graphics data. 20

2. The on-screen display system recited jn claim 1.. further

i ncl udi ng: second ROM neans (1 QLS) for storing static data
representing additional on-screen display gffdfthi cs which has not

been conpressed in the sane manner as said rgceived video 25 information;
means (OSD Converter) for converting said datja representing static
on-screen display graphics informati on whi chghas not been

conpressed to digital signa r edent1 ng creen display
graphics information derivega¥kgﬁié*id th % ic dat4

Yijutjviy2|uz|vs

1509-11-3
N
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. RCA 879L4
30’ representing on-screen display graphics information which has

not been conpressed; means (1509-9) for selectively coupling.
sagfd the static data ' representing on-screen display graphics ,
i nfarmati on whi ch has not been conpressed to said converting neans
(CsD Converter):: 35 and RCA 87914

16 means (1509- 13) coupled to said video deconpressing

means (1509-5 n sai d rting opa osSD Converter) for

‘conbi ni ng saigam% 3‘(%% Cgingﬁgl?@xgnetprlgsén A E‘éff%”eff“ vf"s’r"éﬁ' Vi ecf“?”"

i'nf ormati on anfoxmadoni firt aicksipinel $s rseqreds émtd myeiawry ceadbd di Spdlay 5

graphi cs i nf Q41B{kON 40" itP{@dcdccfeo'Wosfﬁgdar%t %é& éb”%ﬁ?és‘%sgﬁé’ {’(ﬂbr alette
screen graphi'c data. . & on-screen dispray. system
recited in cl@fmory. In other woyds, dhg: color palegie memaegf ds dases mspresenting

on-screen @ spbek-up aphiblesfor the colotsnb@riet biphibé fixBRs been conpressed
ahi ch has not been - Some yehETRESHIOMY BREEUSRS desBln aaiRinGage!
y
coupl ed to saiaty sophisticatedegrapdriospimedsding temied( bniMabyd aprhpddc s
converting Me&ffnation, involves the sequencing of graphical information in
such a way as to produce the effect of motion. The known
10 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 display area
15 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 high
20 quality animation feature very expensive, especially for use in
consumer products . '
In the article "A New Architecture for a TV Graphics
Animation Module", IEEE Transactions on Consumer Electronics,
39(1993), No. 4 (Nov.), the authors describe a TV graphics
25 animation player/edit system usirig a workstation which can
| receive an analog video signal, and a digital signal representing
graphicaldata. Real time compression is applied to both, and they
are stored in a disk memory. Data is then read from the disk
memory, decompressed in real time, and displayed on a monitor.
30 | European patent publication O 597 616, published May
18, 1994, discloses a system for mixing animation sequences with
computer graphics information, also for display on a computer
display screen. The animation sequences are stored in compressed
format. The compressed animation sequences afe then retrieved
35 from storage, deécompressed, synchronized with the computer
graphics information and sent to a computer monitor.

2

AMENDED SHEET



RCA 87914
1°5 (OsD Converter), respectively, so that said digital signals
representing on-screen display graphics information derived from
sgid data representing on-screen graphics infornmation which has
been conpressed and said digital signals representing on-screen
di spl ay graphics information derived fron1sa|d static data 20
representi ng on-screen graphics i nf or mat%/dn whi ch has not been

conpr essed are cont enmipeansShiteng eneHlaifbrard bhor 6adt erliubhshed June
conbi ned by

Lnln means 1509
on-screen d| g%é: e&i P @n%l‘ﬁﬁ@ 4he MPEG %n%PEI Wetho‘je
said static 1§la1132dr eorelsmda ng brirsmeewithdias phakgrpuaphiiosge, and

[ nf or mat i on WIS BASGRAks DRGE COTRARESthe! SRRRZESS e 8i88ound

graphics in orm o m-screen .

di spl ay systimager &cfragee mccgmrrm top, make a menywher gther user sai d
static data o Rieseike %n%‘ls%héﬁnaéj'asﬁirng -@6W@RN1iS6 or button. ThéY mation
whi ch has been conpressed tp ents ani t1

17 frames are transmit rom a centr Pocatlon such as a cable

head end, to a receiver location to provide a user with a graphical
interface to interact with the central location.

10 European patent- publication O 601 647, published June
15, 1994, discloses a system in which video data is stored in an
internal format. Input encoders receive video signals in various
formats, and convert the video signal from that format to the
internal format. Output decoders retreive internal format video

15 data and convert it to respective output formats. A multiplexer
couples one of the output decoders to the display device. |

SUMMARY OF THE INVENTION
The present invention resides in part in the
recognition that apparatus for providing sophisticated OSD

20 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
compressed form, for example, according to the MPEG standard.

25 According to the present invention, instead of storing graphics
bitmappéd 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
particularly useful for providing animation graphics. The amount

30 of memory required to store compressed animation is significantly
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. The 83 zgigen di splay _system recited in claim 1, wher ei n:
sal d reg‘g reamof television video data is received 5 froma

sattel lite transm ssion si te”"lm The proce55| ng systemrecited .
inclaim 1, wherei n sml"lwum ,”"lj st ream o teI-eV|-S| on- VI deo- . e
data is received, from a gl afbatk tew ce. ‘g . -tel-eV|S|o-n-

recei ver on-screen display system for proceSS|ng a recelved St r'eam of
packets representing tel evision V|3 and audi o i nformation which has
been conpressed and digitally enco ed each of said packets including
payl oad data 1 5 representing a part|5h+aF“Pype of information and a header

whi ch i dent | f i¢s the ptatémwnarre&emer oéanaféHm&nspmgres psesenfed by the
payl oad dat a [l sSi I essi ngpgayl oad

dat a repr 5%"?%5 :ggrg\ciegve(gn S\He&gb ‘?if‘%ﬂ}%{qpﬁs‘?[ﬁ“ﬂw otfuBESHIYi T
signal s reprsﬁ@mmarhg)tde\&brqh dmse dbeendeomprésedat comprising: means (1511)

for deconpsessi ngp{%ﬁl °§Fj5§9t aij@og)espd}t 'd@gom rgglﬁgl ég u(%ﬂgl o information

to produce digita . representing deCoRpr e8s I'0 i nformati on;
nmeans (1507) refRfﬁS%mg néelg¥isiondVvisfeoa léfOIMtﬁOfpatﬂ(eEfs)dﬂceZShsﬁﬂh stream of

packets to ogiesadd @sé@ﬁﬁapaeéémmem@n%deo(1§ﬂ%mé{%ﬁ) accordl ng to
t he respectlve hefdergﬁ@ t al ned nmeans

(1525-5) for stor @ﬁf‘8§e¢|‘tr$2§a5})r¢°r gt%aweq?tal E?ﬂrﬁe’bﬁ"%%hl cs
i nformation MJ;'sclnedsmsdisgdaery cgraphéss ddform&fon hohialrehasmnbedn as the recei ved

tel evi si onovideg, LA TR LY soBl! manner as HRAMRcERed RFALYE YidoyP! | n9
information; and
. means (1507, 1523) for retrieving from said first ROM

means said data representing on-screen display graphics
information which has been compressed and selectively coupling

15 said retrieved data“to said video décompressing means (1509)
where it is decompressed to form digital signals representing
on-screen. display graphics information derived from said
compressed on-screen display graphics data.

20 2. The on-screen display system recited in claim 1.
further including:
second ROM means (1525-3) for storing static data
representing additional on-screen display graphics which has not
been compressed in the same manner as said received video
. 25 information;
means (OSD Converter) for converting said data representing
static on-screen display graphics information which has not been
compfessed to digital signals representing on-screen display
graphics information derived from said the static data
30 representing on-screen display graphics 1nformat1on which has
not been compressed;
means (1509-9) for selectively coupling said the static -data
representing on-screen display graphics information which has
not been compressed to said converting means (OSD Converter):
35 and '
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repr @ganBi78gdon- screen di spl ay graphics information which has “been

conpressed from said storing neans (1525 -5) to sad+euting——Heans

(1p07) so that said data representing on-screen dis '
i nformation which has been conpressed is ther eafterT mllﬁmilﬂﬁ’mﬂmﬁl d
vi deo deconpressing neans (1509- 5)[err] where it i c L e e

18 deconpressed to formdigital si glpal S representing on-screen .
di spl ay graphi Cs | nformation derived f Q)m sai d conpressed. on- screen
di spl ay graphics dadams (1509:13) clupledihte snidcviclen diesphmyresyinieem recited

' | ai m- 8. - inel wdi ng, :
Stori ng dat A FARPeLbgy ) hehiid, convertips RIS (AT Kol (<"

‘whi ch has notobdening sdapdigisald signalherepapsenting etelesisien dvidegei ved vi deo
1 0 informatiofyrmation and "RARS d{&BN SPsVALT pEPrebOAtiABNVAL{drBOn SaispIgy atic

ot been COnBFaEEA” FRLGITGICN SATHIE SrPBpRBLntIoNs CORBEASEd BRLpl ay
graphi cs i nf g¢fgeinl aftaglitd vddtaf rom said static data 1 5 representing
on-screen display graphics information which has not been conpressed;
3. The on-screen display system recited in claim 2.
wherein: _
10 said data representing on-screen display graphics
information which has been compressed and said static data
representing on-screen display information which has not been
compressed are caused to be contemporaneously coupled to said
video decompressing means'(1509-5) and said converting means
15 (OSD Converter), respectively, so that said digital signals
representing on-screen display graphics information derived from
said data representing on-screen graphics information which has
been compressed and said digital signals representing on-screen
display graphics information derived from said static data
20 representing on-screen graphics information which has not been
compressed are contemporaneously generated and thereafter
combined by said combining means (1509-13).

4, The on-screen display system recited in claims 3,
25 wherein: ' '
said static data representing on-screen display graphics
information which has not been compressed represents on-screen
graphics in the form of a bit-map.

30 5.. The on-screen display system recited in claim 1,

wherein: _
said static data representing on-screen display graphics
information which has been compressed represents animation.
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neéqBCAl&D@}@) for selectively coupling said static data representing
on-screen di splay graphics information which has not been conpressed to
sald converting nmeans (OSD Converter): 20 and nmeans

coupl ed to said video deconpressing means (1509-5) >
converting nmeans (OSD Converter) for conbi ni ng salmmmﬂ ’j’ IS ;
representi ng deconpressed video i nformati on and sai*d di gk

representing on-screen display 2 5 grdphics information derived from sai d

static unconpressed on-screen graphi cs dat a. 10. The

on-screen displ ay syst rec claim 9 re sai d
data representing 6on- siﬁgeﬁndﬁ%ﬁ?%ﬁéﬁé‘é{hﬁxgem ﬁeﬁ:ﬁgﬁnﬂl%lﬂl%hl leh has. been
conpressed amheyeiid: static data representing on-screen display graphics

| nformation whi chehas cheHQQH Pﬁ@&ncg?p{egésfﬁg:r?rﬁdgéuﬁﬁﬂx 49 He%ew

~cont enpor aneousl y“cou econpressing fean eldsog 5) and
sai d conve5ttn¢gn3a55ﬁ9blh@ CIBNUsHEar SHE) , respectively, so that sai d

digital signals representing on-screen display graphics information
derived from

said data repressgr{Al ngﬁﬁ PEPGSSSING Syplem grreékfﬁficénl?llflgpmitl‘ﬁherem

said received stream of television video data is received
from a playback device.

10 _

8. A television receiver on-screen display system for
processing a received stream of packets representing television
video and audio information which has been compressed and
digitally encoded, each of said packets including payload data

15 representing a partfcular type of information and a header which
identifies the particular type of information represented by the
payload data, comprising: |

means (1509-5) for decompressing payload data
representing television video information to produce digital

20 signals representing decompressed video information;

means (1511) for decompressing payload data representing
television audio information to produce digital signals
representing decompressed audio information;

means (1507) for routing payload data of said packets of

25 said stream of packets to ones of said decompressing means
(1509, 1511) according to the respective headers contained in said
packets;

ROM means (1525-5) for storing data representing on-
screen display graphics information which has been compressed in

30 the same manner as the received television video information; and
means for selectively coupling said retrieved data |
representing on-screen display graphics information which has
" been compressed from said storing means (1525-5) to said routing
means (1507) so that said data representing on-screen display
35 graphics information which has been compressed is thereafter
routed to said video decompressing means (1509:5); where it is

AMENDED SHEET



whi ¢ch hﬁgab%eﬂléonpreesed and said digital signals representing
on-screen di splay graphics information derived from Said static

data representing on-screen display graphics i nf or ma has -
not -been conpressed are contenporaneously generated : "‘ﬂ" " """I&ulﬁafterf
conbi ned by said conbining neans (1509-13) o

on-screen display system recited in gl |m 10, V\/nerel n: 10
said static data representi on-screen.di'spl a aphi cs
i nf or mat i on amemﬁags%ttobgaﬁncéﬁw%s%analéprée%ipgnaa Sr-geicen

di spl ay graphisf'{bﬁlaynctilﬂnf:mmt@fm&t1bnt dedived from said comprés3ed. bhe

on-screen di s ted claim 8. 15 erein:
sai d data ref) ént‘#{ﬁ%ﬁgn%ﬁp 8F§b| ay graphics i nformati on
whi ch has been corrpressed represents ani mat i on. 13. The

on-screen i spl aygsyst qfe bacidieth | disfladl TysBm recited f IRKA §;

said received stream o teIeV|S|on Vi o pac ts 1s _
recei ved frofREher aRGHULingn site. The on-screen

?52: \e/uédsxélstlem rglta:tlexggn ]!éf@l\%[' ?ﬁéﬁnsB(1525 S)Zt& dswﬁhgl @ata representing ~ said
recei ved frgﬂﬁtlal fiﬂ’h”;’bé@& Cdé}ﬂeéér\égﬁl 8F&Ex\l}é$§rf%?ucsauwh1ch has not 8ggnk6ts s
compressed in the same manner as said received video

10 information;
means (OSD Converter) for convertmcr said static data
representing on-screen display graphics information which has
not been compressed to digital Signals representing on-screen
display graphics information derived from said static data
15 representing on- screen display graphics mformauon which has
not been compressed;
means (1509-9) for selectively coupling said static data
representing on-screen display graphics information which has
not been compressed to said converting means (OSD Converter);
20 and .
means (1509-13) coupled to said video decompressing
means (1509-5) and to said converting means (OSD Converter) for
combining said digital signals representing decompressed video
information and said digital signals representing on-screen display
25 graphics information derived from said static uncompressed
on-screen graphics data.

10. The on-screen display system recited in claim 9,
wherein: o .

30 said data representing on-screen display graphics
information which has been compressed and said static data
representing on-screen display graphics information which has
not been compressed are caused to be contemporaneously coupled

" to said video decompressing means (1509-5) and said converting

35 means (OSD Converter), respectively, so that said digital signals
representing on-screen display graphics information derived from

3
5
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2 0 Rca 87914 15 The on-screen display system recited in claim 8
further "i ncl udi ng: nmeans (1515, 1517) for coupling ' HeH

signals 5 representing said deconpressed video infor ' ' IR
di git al signals representing on-screen display gr aﬂmmm mﬂ”ﬂg CLt
I mage repr oduci ng device (19); and means {1519 T aer ing '
said digital signals representing sgai d deconpressed audi o information
to a sound reproducing 10 device (2 f , 21 Db). . ) 16, A nethod
of provi di ngs#@if- StataeRePRESBRENSi PMOFGTEERN ofisPlaVv| grankieseinkiratiti®tei ver
system for pipgeesShag besei srApaRted and reRd edpstdlngidelioVieiresentiseo

I nformati on whi ch hasdbein 1 comr gssed.and dl.gl tal.ly encoded i.ncl udi ng
means (1509- 87-¥aFen  dISplay Pty 1ALUSHA e s ARk Ved; 9B Shfb RS
representi ngdata repressmtingn vndeccémfdisphayi ographicd indsrmacionconpichssed and

digitally engededol b aroGR AL ol AIALRJSARESENY BncrarcloGHEPT oooed

vi deo i nfof matT on; > conprising tn
retrieving (#B28aBprdeembingd ebEnsaity combiningnmians| 4y509-1%x aphi cs
i nformati on which has been conpressed and digitally encoded in the sane

manner as said video ipformation from read onl menoyy; d
ﬁ [Fhe on-screen cﬁspﬁly system rec1te¥1 In c a¥m alrb

wherein: _

10 said static data representing on-screen display graphics
information which has not been compressed represents on-screen
display graphics in the form of a bit-map.

12. The on-screen display system recited in claim 8,
15 wherein: : |
said data representing on-screen display graphics
information which has been compressed represents animation.

13. The on-screen display system recited in claim 8,
20 wherein:
said received stream of television video and audio packets is
received from a transmission site.

14. The on-screen display system recited in claim 8,

25 wherein:
said received digital stream of television video and audio
packets is received from a playback device.
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25

to sald vi deo deconpressing means (1509-5) mhere

RCA 87914

coupling (1507) said retrieved on-screen display graphics

i nformation derived fromsaid data representl ng

formdigital signals representing on-screen raphl (o
graphics informati on which has been 3 0 corrpress m ﬁm qﬂﬂm]ﬂﬂ

in the sane nanner as said tel evi Qi®n vi deo i nfor mat | 0

20/ 1
steps of:

on- 5 screen di spPay a'lhﬁpﬁﬂrﬁé:rm Hsplay spstepriscitsApieselatmi 8. t he
manner as safigkthet emcludingd deo information froma further

menory;

dat a

deconpressed to.

lay .
encoded

1 7. The nethod recited in claim16. further including the
retrjeving stati¢ data (1525-3) .representing additional

sane

read only:

d d
oY o cen i spupS ol Lo SRR g e B SRR DL T E o

gi gi taLI fsi @nadpa-esamingesnndngiamnspneemd dvidpbaynfprapitiars amd osardt iddgital .
erive ro d I : I spl
G aph s it SRl SRR SERERRETAHa S EE 83 BEomasf 5 7

di gital signeaprodugingedevicg 6hH); and

means (1519) for coupling said digital signals representing

said decompressed audio information to a sound reproducing
10 device (2la, 21b). | '

16. A method of providing on-screen display information

in a television receiver system for processing received data
representing television video information which has been

15 compressed and digitally encoded including means (1509-5) for

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

retrieving (1525-5) data representing on-screen display
graphics information which has been compressed and digitally
encoded in the same manner as said video information from a
read only memory; and

data to said video decompressing means (1509-5) where it is
decompressed to form digital signals representing on-screen

25 coupling (1507) said retrieved on-screen diSplay graphics

display graphics information derived from said data representing

on-screen display graphics information which has been
30 compressed and digitally encoded in the same manner as said
television video information.

II)
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screen diks®! @yopaaphics information derived fromsaid static data 1 5
representing on-screen display graphics information which has not been
conpressed with digital signals representing on-screen di spl ay graplTl GS--..

i nfformati on derived fromdata representing on-scre mJ ,'

I nformati on which has been conpressed. 20 F "'mmam Mﬂg I'
systemrecited in claim16 wherein: said data réprleséntisng*
on-screen display graphics |nfornat|on whi ch has been conpressed

represents ani mation. W 96/ 3800%9/1

PCT/ US96/ 07128 d d
digitally encoded!in t hBes Ml resitedsin £lgim 16V|t&églelrnfr&fﬁ|gr§{qi§s ‘Frg% a

menory. steps of: 19. The method recited in claim18, further

including 5 the,teR$HHT statﬁ: data, (1323 3gr?E%fe%\éhﬁ%ﬁdazfd?hﬁ%%les&?t' ng

addi ti.onal on-screen ressed in the
sane n%n&@ﬁeasdbséﬂéi}’vg@@@l‘mf%hh‘?ﬁt nan Rebhegnmeppmaressed T the

converting sgifledaishne?Phesaiitli RdePRiGE BEBoI IRt hfition from a further
read only memory;
converting (OSD Converter) said static data representing on-
screen display graphics data which has not been compressed to
10 digital signals representing on-screen display graphics information
derived from said static data representing additional on-screen
display graphics which has not been compressed;
combining (1509-13) said digital signals representing on-
screen display graphics information derived from said static data
15 representing on-screen display graphics information which has
not been compressed with digital signals representing on-screen
display graphics information derived from data representing
on-screen display graphics information which has been

compressed.
20
18. The processing system recited in claim 16, wherein:

said data representing on-screen display graphics
information which has been compressed represents animation.
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(54) Title: ANIMATED "ON-SCREEN" DISPLAY PROVISIONS FOR AN MPEG VIDEO SIGNAL PROCESSING SYSTEM

(87) Abstract

4 A digital television system which processes television information in the form of a stream data packets representing video and andio |
information in compressed form, such as MPEG, includes on-screen display (OSD) provisions for displaying sophisticated graphics, such
as animation, by stonng graphics data in a read only memory (ROM) in the same compressed form as that used for the video information.
The graphics data is transported to the same video decoding and decompression unit Wwhich processes the video data contained in the video
packets to form digital signals representing video information in uncompressed form, where it is converted in the same manner as the video
data to form graphic image data. A multiplexing arrangement is provided so that digital signals representing animation graphics can be
multiplexed with digital signals represenﬁng static graphics image data derived from blt-mapped representations.




