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APPARATUS AND METHOD FOR GENERATI NG ON- SCREEN- DI SPLAY MESSAGES USI NG
STORED Bl TSWREARmo? Fi el d of PERRSISAMBNti on 5
The present i.nvention relates to a nethod and apparatus for generati ng

On- Screen- Di spl ay (OSD), _nessages, usi nml ored bitstreans. Mor e
particularly, this invARBARA FHAR ROR GENERATENGs t hat

extracts and coDDRSEREEN-DISPLAY MESSAGES USING SFOREEBITSIREARS 'O
construct a valid OSD nessage bitstreamthat represents a screen ot OSD 10.

messages. . ackround of the Invention
On- Screen-Di spl ay nessages pl ay af*# e dI¥eNtioni n consumer

el egt roni ¢sd pr odu@he px;espntomwtnngnmktes thh methed aadd \epparabgy Fot i on so as
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i nci-easi ng pﬁgﬂf FRagc 'ﬂ%rgg VERHPTIE @e@vﬁq%ﬁ Q‘Sea%r?ﬁﬂﬂamse that-
extracts and concatenates a plurality of stored “character bitstreams” to

construct a valid OSD message bitstream that represents a screen of OSD
10 messages.

a d of the Inventi
On-Screen-Display messages play an important role in consumer
electronics products by providing users with interactive information so as
15 to guide them through the usage and configuration of the product. The
increasing development of digital video technology presents an ever
increasing problem of generating OSD messages which are compatible
with the various commercially available digital video decoders. These
decoders are generally designed to decode bitstreams with a specific 2
20 format such as the ISO/IEC international Standards 11172 (1991)
(generally referred to as MPEG-1 format) and 13818 (1995) (generally
referred to as MPEG-2 format).

Although the MPEG standards specify a general coding methodology
and syntax for generating a MPEG compliant bitstream, many variations

25 are permitted, thereby supporting a broad range of applications such as
desktop video publishing, video conferencing, digital storage media and
television . broadcast.

In effect, MPEG does not define a specific algorithm needed to produce a
valid bitstream. Thus, MPEG encoder designers are accorded great

30 flexibility in developing and implementing their own MPEG-specific
algorithms.

This flexibility fosters development and implementation of various
MPEG-specific algorithms. However, a common goal of MPEG encoder
designers is to design a MPEG-specific algorithm that operates within a

35 prescribed bit rate and operating delay constraint. As such, before an
image is encoded, a MPEG-specific algorithm must execute a complex
process of balancing numerous factors such as coding mode decisions,
picture type, rate control, coarseness of the quantization scale, motion
estimation, scalability, detection of distortion, effect of sceme cuts and the

40 nature of the signal within the macroblock. Without knowing in advance
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Summary of the Invention
15 The invention concerns an apparatus and concomitant method for
constructing a valid OSD message bitstream from a plurality of stored
character bitstreams. .
More specifically, in accordance with the invention, each character
of the OSD font set is initially scaled into a fixed block size, e.g., a block ° .
20 size of .16 x 16 pixels. Thus, each OSD character is enclosed within a block
size that is smaller than or equal to the size of a macroblock used by a
MPEG-specific encoder. Each character is then encoded into a MPEG-
compliant bitstream using the intra macroblock coding syntax. The
“character bitstream” which represents each character is stored within a
25 storage medium. When a frame of OSD messages needs to be encoded, the
character bitstreams are read from the storage medium and cascaded to
form a valid MPEG bitstream which represents the frame of OSD
messages.
These and other aspects of the invention will be described with
30 respect to the accompanying drawings.

ief Descripti t win
In -the Drawings:
Figure 1 is a block diagram of a codec system including a bitstream
35 generator in accordance with an aspect of the invention;
Figure 2 is a block diagram which discloses details of the encoder
for encoding a set of OSD font characters into a plurality of stored
character bitstreams; and
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2 as-to the nature of the inmages that are to be encoded, an encoder
must speMeI%8#y conput ati onal cycles to detern ne t h@CEFEIFMEI2?val ues
for vari ous paraneters to properly encode an i mage. In the

field of OSD nessage generation a fra of OSD nessages is 5 generally

encoded in the sa e hqQut tr.eat nent.
However, unlike o r’rég ésﬁo%%%%e‘é@aggéng thoB ’ﬁ’épféﬁsf%'é% A sed
conponent s, ivalid Oﬁﬁb nmsags bigstrepm { Gom Ghﬂuaﬂttﬁr@f stazed evhgracter nunbers and
ot her speci albighpgaagsers). This prior know edge of the nature of the

I nput i mages can be used to inprove the efficiency of the 10 encodi ng

nmet hod for a frame of OSD Thu,s eed eX|sts for a net hod and
appar at us or generati ng a arrdabisierilgdy gt  OSD nmessages by
expl oiting the rePKsi di xlhlsn'atesre biéck)ﬂihgrmsagms coderldecoder (codec) system

Summary of theg! NVl tedec system comprises a bitstream generator 110,
input/output (I/O) devices 160 and a video decoder 170.
The present invention is described below in accordance with the
10 MPEG standards. However, those skilled in the art will realize that the
present invention can be applied or adapted to other codec systems
implementing other encoding/decoding formats.
In the preferred embodiment, the bitstream generator comprises a
general purpose computer having a central processing unit (CPU) 120, a
15 memory 140, a read only memory (ROM) 130, a character scaler 145 and
an encoder 150 for generating a plurality of encoded video bitstreams for
transmission to a video decoder 170. The encoder 150 and character
scaler 155 can be implemented as separate physical devices or as
algorithms recalled from the memory 130 and executed by the CPU 120.
20 The video decoder 170 is coupled to the bitstream generator 110
and receives a plurality of encoded bitstreams through a communication
system such as a transmission channel 190. The encoded bitstreams
‘contain the coded representation of a plurality of input images to the
encoder. In turn, the video decoder decodes the encoded bitstreams to
25 produce a plurality of decoded images 180.
The bitstream generator 110 is coupled to a plurality of input and
output devices 160 such as a keyboard, a mouse, a modem, & camera, a
video monitor or storage devices including but not limited to a hard disk
drive or a compact disk drive. The input devices serve to provide inputs
30 to the bitstream generator for producing the encoded video bitstreams or
to retrieve the encoded video bitstreams from the ROM 130 or other
storage devices (not shown).

. More specifically, a set of OSD font characters is initially provided to
the bitstream generator 110 as an image or is entered as a set of inputs
' 35 from a keyboard in an “off-line” process. Each character in the OSD font

set is scaled into a fixed block size by character scaler 155. In the
preferred embodiment, each OSD character is scaled into the size of a
macroblock, i.e., a block size of 16 x 16 pixels in accordance with the
MPEG standards. Since many parameters such as coding mode and
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Subsequently, if a screen of OSD messages needs to be encoded into
an OSD message bitstream, the OSD messages are provided to the
bitstream generator as a frame of OSD messages or are entered as a set of
15 inputs from a keyboard in an “on-line” process. The bitstream generator
identifies the OSD characters within the OSD messages and retrieves the
corresponding character bitstreams from the ROM to construct a MPEG-
compliant OSD message bitstream. '
FIG. 2 depicts a block diagram of a simplified structure of a video
20 encoder 220 for encoding a set of OSD font characters 210 into a plurality
of character bitstreams 232,-232,. The character bitstreams are stored
in a storage medium 230. - .
Video encoder 220 is a simplified MPEG-compliant video encoder
for encoding an input image on path 215 to produce a bitstream on path
25 235. In the preferred embodiment, the input image or picture comprises
a plurality of OSD characters 212,-212, where each character is enclosed
within a macroblock. Once the encoder has decided which picture type (I,;
P, or B) to use for each picture, motion estimation and compensation ‘
section 222 constructs a motion compensated prediction (predicted
30 image) 227. This predicted image is subtracted, using subtractor 250,
from the input image on path 215 in the current macroblock to form an
error signal or predictive residual. The formation of the predictive

residual removes redundant information in the input image by :
transmitting only the information necessary to generate the predictions of
35 the image and the errors of these predictions. . '

To further reduce the bit rate, the predictive residual for each
macroblock is then transformed by the Discrete Cosine Transform (DCT)
section 221. In accordance with the MPEG standards, each macroblock
comprises four (4) luminance blocks and two color difference blocks: (one
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remaining coefficients are called “AC coefficxent >,

The resulting 8 x 8 block of DCT coefficients is received by quantizer
223 where the DCT coefficients are quantized. The process of
quantization reduces the accuracy of the DCT coefficients by dividing the

10 DCT coefficients by a set of quantization values with appropriate rounding
to form integer values. The quantization values can be set individually
for each DCT cocfficient using various criteria, e.g., visnally weighteii
quantization, frequency weighted quantization and the like.

Since OSD characters contain sharp edges and dre displayed

15 statiopary, a small quantization value is selected for encoding. In the
preferred embodiment, the guantization value is set at four (4). However,
each OSD character can be encoded using a different quantization value in
accordance with the complexity of the character. The process of
quantization is a key operation and often serves as a tool to control the

20 encoder to match its output to a given bit rate (rate control).

Next, the resulting 8 x 8 block of quantized DCT coefficients is
received by variable length coding (VLC) and buffer section 224. The
VLC and buffer section encodes the string of quantized DCT coefficients
and all side-information for each macroblock such as macroblock type

25 and motion vectors by utilizing variable length coding and mn-length-
coding.

However, a consequence of using different picture types and
variable length coding is that the overall bit rate is variable., Namely, the
number of bits used to code each picture can vary from one picture to the

30 next. In applications that involve a fixed-rate channel, the "First In-First
Out" (FIFO) buffer in the VLC and buffer section is used to match the
encoder output rate to the channel rate for smoothing the bit rate. Thus,

. the output signal of FIFO buffer is a compressed representation of the

input image on path 215, where it is sent to a storage medium 230 or 2
35 telecommunication channel (not shown).
The MPEG encoder further incorporates a regulator 225 to prevent
overflow and underflow conditions within the video decoder 170 (FIG. 1).
More specifically, at regular intervals determined by the picture rate, the
video decoder 170 shown in FIG. 1 instantaneously removes all the bits

e
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the motxon estimation and compensatlon sectxon 222 to produce a
15 decoded reference picture. Generally, if an I-frame or a P-frame is
decoded, it will be stored within section 222, replacing the oldest stored
reference picture.
Although the present invention is described with reference to a
standard MPEG-compliant video encoder, a simplified encoder can be £
20 used to further simplify and accelerate the method of encoding OSD
characters. To illustrate, the motion estimation and compensation section
222, decoder 226 and regulator 225 can be eliminated. In encoding OSD
characters, each macroblock is encoded in dccordance with the intra
macroblock coding syntax. As such, there is no need to perform motion
25 estimation and compensation which, in turn, eliminates the need to
incorporate a decoder 226 to produce a decoded reference picture.
Finally, since the OSD characters are intra encoded in advance, the
size of each character bitstreams is known prior to constructing an OSD
message bitstream. As such, the total number of bits of an OSD message
30 bitstream can be determined before the bitstream is constructed, thereby
eliminating the need to incorporate a regulator 225. The repetitive
nature of OSD messages permits the bitstream generator to incorporate an
efficient -and simplified encoder for encoding OSD messages to produce .
MPEG-compliant OSD message bitstreams.
335 Figure 3 illustrates a method 300 for constructing a valid OSD
message bitstream from a plurality of stored character bitstreams.
Method 300 encodes the OSD characters into a plurality of character
bitstreams which are selectively read from a storage medium to construct
a MPEG-compliant OSD message bitstream.
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4 guanti zati on scale can be selected at the macrobl ock level, this

scal i ng step Regstriggstof FEGI B] Ithé Yméko@ €300 béging éthﬁeﬁrﬁ@dﬁﬁdt @%ﬁ

2 frhme op b0 BAE, SRE Okl of wERIES Y el e L™

encoded, t heyPlagk sizeor érdwaﬁfefe“%qnaw%@‘t &izepist 4 standard imacsobloek dywingedi um
such as a ROMWiZe30f 1blaxvwddepixels. those skilled in the art will realize that

the character bitgfrg Rgvg chCcharactbf SE&Q)S%%& §&Pisagﬁcdqaﬁ | e oh. as
T X hares

random access rirve or drive.
Each OSD char‘%’@f&?"y b pr§’§é’ﬁt@’8 P Wna"%‘%}*’aéb@? pdgest r eam

such* t hat eachethed B@0 encodes each character accurately using the intra macroblock
coding mode with a relatively small quantization value, e.g., four (4). This
value permits the OSD messages to be displayed without noticeable

10 distortion after decoding by the video decoder. However, the OSD
characters can be encoded using different quantization values depending
on the complexity of each character or to simply provide each character
bitstream in varying sizes. This flexibility permits the bitstream
generator to construct an OSD message bitstream that complies with a

15 prescribed bit rate.

In step 340, the character bitstreams are stored in a storage
medium such as a ROM or a disk. Since the OSD characters remain the
same, the stored character bitstreams are selectively retrieved to

. construct an OSD message bitstream. f

20 In step 350, method 300 determines whether an OSD message
bitstream needs to be constructed. If the query is negatively answered,
method 300 proceeds to step 390 where the method ends. Steps 320-340
can be implemented as an “off-line” process where the character
bitstreams are generated and stored for later use. I the query at step

25 350 is affirmatively answered, method 300 proceeds to step 360 where
the character bitstreams are read from the storage medium.

In step 360, method 300 identifies the characters of an OSD
message and selectively retrieves the corresponding character bitstreams
from the storage medium. Method 300 can identify the characters of an

30 OSD message from an input image or as a set of inputs from a keyboard to
the bitstream generator.

In step 370, method 300 cascades the retrieved character
bitstreams into a MPEG-compliant OSD message bitstream that represents
the OSD message. Furthermore, a “slice start code” is inserted before each

35 character bitstream to indicate the start of a slice. A slice consists of an
integral number of macroblocks in raster scan order. The minimum size
of a slice in a picture is one macroblock. Since the DC coefficient is
correlated with the DC coefficient of the preceding block, a slice start code
is applied between each macroblock to sever this correlation. Since there
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i rage by specific information into the OSD message bitstream for conforming the
15 bitstream to the MPEG standards. The MPEG-specific information includes
a sequence header, group of picture header, picture header, various
extensions and a sequence end which can all be generated in advance.
However, the parameter “vbv_delay” needs to be changed
depending on the specific OSD message. The MPEG standards specify an <
20 abstract model of the buffering system, the Video Buffer Verifier (VBV)
in order to constrain the maximum variability in the number of bits that
are used for a given picture. The VBV is a hypothetical decoder which is
initially empty and is conceptually connected to the output of the
encoder. The VBV has an input buffer known as VBV buffer which is
25 filled from the encoded bitstream for the time specified by the parameter
or field “vbv_delay” in the video bitstream. This ensures that an encoded
bitstream can be decoded with a buffer of known size. Since the size of
each character bitstream is known, the vbv_delay can be easily calculated
from the OSD message bitstream, e.g., by adding the number of bits used
30 to encoded each character and the relevant overhead bits. Once the
necessary MPEG-specific information is added to the OSD message
bitstream, method 300 ends in step 390. Z
There has .thus been shown and deséribed a novel method and .
apparatus for constracting a valid OSD message bitstream from a plurality
35 of stored character bitstreams. Many changes, modifications, variations
and other uses and applications of the subject invention will, however,
become apparent to those skilled in the art after considering this
specification and the accompanying drawings which disclose the
embodiments thereof. All such changes, modifications, variations and
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transmtting only the informati on necessary to generate the predictions of

35 the in‘ngeﬁ%&o@? errors of these predictions. To further
reduce the bit rate, the predictive residual for each REX/PYBOTLK i s then
transforned by the Discrete Cosine Transform (DCT) section 221. In
accordance wth the MPEG standards, each, macrobl ock conprises four (4)
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5 coefficient in this 8 x 8 block is called the "DC coefficient”, while
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8 x B block of DCT coefficients is received by quantizer
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223 where the DCT cqﬁ% héd AR BeehRRpEENt | zed. The process of '
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10 DCT coeff 4 bi mnamﬂ tization values wth appropriate
roundi ng to formi "' The quantization val ues can be set

I ndi vidual |y for each DCT coefficientgpusing various criteria, e.g.,

vi sual |y wei ghted quanti zation, frequency wei ghted quantization and the
like. Since OSD characters cop&iz‘i[pgssharp edges and are displayed
15 stationary, a small quantization va selected for encoding. In the
preferred enbodi mbnt A methoguah crosiructng a8 Qa-JoseaneDisplay (OSD) anessagenever
each OSD chamigtresmCrsprésenting ame OS> i messags]i Edmpresihg Glanitegsalofon val ue in

accordance M th tﬁ%aﬁ&”@' ' of¢t r T SuQf r
quantizatiosrllvI s a ea/ ope iéft’%%?{ gﬁ often gg%%%?“a?%%%’%ﬁt E)h%cgr'lstDr ol the
20 encoder t dR¢PERES TFQr8 %Lﬁ‘?f&get%e‘gn&v%‘f# bit rate (rate control).
Next, the resultiecapc&lingssdid qplurality qpfachdracter bfstreasd fintoi amt@SDsmessage :
recei ved by \w@fdtaddm. | ength coding (VLC) and buffer section 224. The VLC
and buffer section encodes the string of quantized DCT coefficients and
all side-information for each nmacrobl ock such as nmacrobl ock type 25 and
noti on veck®rs by2uTheimethgdvef; Flabnel. Buthen compirisgs hel stepnofiengt h
codi ng. _ iieeeing a diceONaROCRIC befoke WAtk bfdidid eilenlinPiof! afackerPes
and vari al%'i&d-e%ﬂé h coding is that the overall bit rate is variable.
Nanely, the nunber’ of bits used to code each picture can vary from one
picture to the 30 next. In applications that involve a fixed-rate channel,
the "First |n-Fir3t The method of claim 2, further comprises the steps of:
15 scaling each character of an OSD font set into a fixed block size to
produce a set of scaled OSD characters;
encoding each of said scaled OSD character into one of said plurality
of character bitstreams; and

storing said plurality of character bitstreams into a storage medium. -« |

~,
L]

20
4. The method of claim 3, wherein said storage medium is a read
only memory (ROM).
5. The method of claim 3, wherein said fixed block size is a
25 macroblock. ' '

6. A method of generating character bitstreams for a plurality of
OSD characters, comprising the steps of:
scaling each of the OSD characters into a fixed block size to produce
30 a set of scaled OSD characters; and
encoding each of said scaled OSD characters into a character
bitstream. '

7. ‘The method of claim 6, further comprises the step of:
35 storing each of the character bitstreams into a storage medium.

8. The method of claim 7, wherein said storage medium is a read
only memory (ROM).
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Qut" (FIFO ,buffer jsidhgetWabBasnRdpitéeer section is used to match the

encoder out to ate for snoothing th | . Thus,
t he out put” 5?%?1{5"@ f FLWB!EQ‘“ a conpressed represe% alplgsgh‘?)éf t he
i nput i mage on path 218} 'S sent to a storage nedium 230 or a 35

t el ecommuni cati on channel (not shown). j1i The MPEG encoder further
I ncorporates a ragul Vi ; r i | ow
conditions withi %;t (HeOinedta S0 cBi ?’%h?’ﬁfnewg)&mwawgr%%ggeéifica||y, at
regul ar int ePPET¥'8E  er ni ned by the picture rate, the vi deo decoder 170
shown in FIG 1 instantaneously renoves all the bits WO 96138007
PCT/ US96/ 07127  10. An OSD message bitstream stored in a stofage mle@iunf Ne next
pi ct-ure fr?”&éﬁxﬁﬁ'ﬁ&g buffer (not shown). If there are too few bits or
i-n
8

too many bits i 1put buffer, an error condition may result. Thus,
regul ator 225 norf lity, of s eharactenbitsieeamss fad i n the VLC and buffer
sect'i on 224 to canpluzhlityhef slicbestarofcodes, swhereeeahedf byidt priralftyesg oder ,

t her eb ] : fy it fRip th
video dec Lﬁét?ji%jn‘gf RGHBKA} 1 YeBited B "ohe B GREILA o gltld ke "€
10

11. The bitstream of claim 10, wherein said slice start code is in
accordance with the MPEG standards.

12. An apparatus for generating an OSD message bitstream
15 comprising:
a storage medium;
an encoder, coupled to said storage medium, for encoding a plurality
of OSD characters into a plurality of character bitstreams, where said
plurality of character bitstreams are stored in said storage medium; and
20 a.central processing unit (CPU), coupled to said storage medium, for
selectively reading said plurality of character bitstreams from said
storage medium, where said CPU cascades said plurality of character
bitstreams to form the OSD message bitstream.

25 15. The apparatus of claim 12, further comprises a memory,
coupled to said CPU, where said encoder is implemented as an algorithm
stored within said memory and executed by said CPU.

14, The apparatus of claim 12, wherein said storage medium is a
30 read only memory (ROM).

15. The apparatus of claim 12, wherein said encoder is a MPEG-
compliant encoder.

35 16. The apparatus of claim 12, further comprises a character scaler,
coupled to said encoder, for scaling each of said plurality of OSD
characters into a fixed block size before said plurality of OSD characters
are encoded. ~
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generated by the encoder is to alter the quantization value, i.e., increase
the quanti zatg,o ue to decrease the nunber of bits and_ vice versa.
Finally, the fe%@ %ng 8 x 8 block of quantized DCT coeff FURYIYs 10
dequanti zed and transfornmed by the decoder 226 which is al so known as an
“enmbedded decoder”. The decoder 226 sery és to reverse the processes of

quantization and p e 0 | i§ error

signal is then ad%{?—F tTz}cki{ gghﬁsg%gg%elr 3 ‘gh?q‘sfnt %aéépé’:ga Blcoicgrﬁ%q &hal from
the notion esWRRER and conpensation section 222 to produce a 1 5 decoded
reference picture. Generally, if an I-frame or a P-frame is decoded, it

wll be stored w tllgl N 198C ored reference
pi cture. ) ﬁgh% #@Eatﬁ%r?o efséelﬁ@g Qﬁ}e}%ﬁ %iéj §é‘&¢f°{5e§fﬂﬁrt‘ﬁ .
reference td P emgth dml\/P& W@osﬁéﬁc&mﬂym eptduted by
encoder can bsai®dCPlked to further si rrpl ify and accel erate the nethod of

encodi ng OSD characters. To illustrate, the notion estimtion and r
conpensati on, section 222, decoder 226 and regul ator 225 can be
elimnated. In encodi ng OSD characters, each macrobl ock is encoded in
accordance wth the intra macr obl ock coding syntax. As such, there is no
need to performnotion 25 estimati on and conpensation which, in turn,
elimnates the need to i ncorporate a decoder 226 to produce a decoded
reference picture. Finally, since the OSD characters are intra
encoded in advance, the size of each character bitstreans is known prior
to constructing an OSD nmessage bitstream As such, the total nunber of

bits of an OSD nessage
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30 bitstreamcan be determ ned before the bitstreamis constructed, thereby
el i m nati ng 't he needhis@hpetdtas laged equl at or 225. The repetitive

nat ure of OSD nessages||p ;;} L i tstream generator to incorporate an.
efficient awbssasgerifi HEfEINHRLE encodi ng OSD nmessageCTAsIspmduce

MPEG- conpl i ant OSD nessage bitstreans. 35 Figure 3 illustrates a

met hod 300 for constructing a valid osD 13 rressage bitstreamfroma

pl urallty of stored character bitstansRpED cLAMEEt hod 300 encodes the OSD

characters into a pl frecaivedity tefintedaatiosat Bertau on 2bNowinbee 2996 (28411.08); ar € R

sel ectively read f roggirahclaimdp oifigingl dlaimsdoh 9t § 4% A7 and 1B apy@Pd; conpl i ant OSD
nmessage bitstream Rew'c 3¢igdy pemaining claims unchanged (41’33“)]

PCT/ US96/ 07127 Ref erri ng

to FIG 3, the method 300 begins at step 310 and proceeds to step 320
where each charpctgmméhod 6f colstnicting ﬁﬁbﬂ-&cr&&ﬁ'ﬁﬁ@b&fﬂ(ﬂls gnmdge bl ock

size. The eferred o] S n ving a si ze
of 16 x 168{}f ‘&%g J“‘Feoi?a’é‘%}%&q

the OSD font set
i s encoded i nt geaiing each character

3!::.1.

font set mto a%e%r bl%ck size ¢
5 produce & set of scaled OSD characters;
encoding each of said scaled OSD character into one of said plurality
of character bitstreams; and i
storing said plurality of ‘character bitstreams into 2 storage medmm,
reading a plurality of said characier bitstreams representing the
10 OSD message from said storage medium; and
cascading said plurality of character bitsitreams into said OSD
message bitstream.

2. The method of claim 1, further comprises the step of:
15 inserting a slice start code before each of said plurality of character ’
bitstreams.

3. The method of claim 1, vherein said OSD message bitstream is
MPEG-compliant.

20 .
4. The method of claim 3, wherein said storage medium is a read

only memory (ROM).

5. The method of claim 3, wherein said fixed block size is a
25 macroblock.

6. A method of generating character bitstreams for a plurality of
OSD characters, comprising the steps of:
~ scaling each of the OSD characters into a fixed block size to produce
30 a set of scaled OSD characters; and
encoding each of said scaled OSD characters into one of said
plurality of character bitstreams.
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character bitstrea ' Characters often contain sharp edges,
nmet hod 300 encodes Py Sdrately using the intra macrobl ock
codi ng node W|th a r TR quanti zation val ue, (4)

Thi s val & J!l" B L;es to be displayed V\f‘fﬁ%f'mﬁ%tlceabl e
10 distortion after decsy ¥4 deo decoder. However, the OSD
characters can be encoded using different quantizatlon values dependi ng .
on the conpl eX|ty of each_cha act r or to si rovi de_each character «
bi tstream i n varyThe methed of @F‘Pﬁrlﬁ‘ "'%é{ $WMELhi t st ream
generator to cstosinguedchaof @mwgeblﬁumemmmmécﬁmwm albs
prescribed bit rate. - In step 340, the character bitstreans are
stored g n a stgqr | s osD

char actders rerrgl nqﬁ% metﬂ@&sjgr?%er@lﬂﬁz ??lg?sel d;rsé&?g i%u%‘ékrearrs%}gre

sel ecti vel‘§11 @t?%) construct an OSD nmessage bitstream 20 In
step 350, net hod 300 det erm nes whet her an OSD nessage “bi tstream needs
to be construcpedThd methdl afielaimi & whgein vaifl \ixedsMeciedize is et hod 300
proceeds t.0.Staihe3d0 Where the nmet hod ends. Steps 320-340 can be )

i npl enented as_ an "off-1ine" process where the character bitstreans are
generaPthd and stored for later use. If the query at step 25 350 is
affirmativel y #swAnc@SDnmessage J0Btrprmciiontd ino 2sitomgsGiedihmr e t he

charact er dynSrigiggims are read fromthe storage nedi um In step
360, net hod O? #1 teghmgmgrgﬁ glgsa% an OSD nmessage and
serectively el L L e e Al o RS b SAAE ot

15 character bitstreams i prcceded by one of said plurality of slice start

codes.

11. The bitstream of claim 10, wherein said slice start code is in
accordance with the MPEG standards. - .
20 '

12. An apparatus for generating an OSD message bitstream
comprising:

& storage medium;

an encoder, coupled to said storage medium, for encoding 2 plurahty

25 of OSD characters into a plurahty of character bitstreams, where said
plurality of character bitstreams are stored in said storage medium;

a central processing unit (CPU), coupled to said storage medium, for
selectively reading said plurality of character bitstreams from said
storage medinm, where said CPU cascades said plurality of character

30  Dbitstreams to form the OSD message bitstreamn; and

a character scaler, coupled to said encoder, for scaling each of said

plurality of OSD characters into a fixed block size before said plurality of
. OSD characters are encoded.

35 13. The apparaws of claim 12, further comprises a memory,

coupled to said CPU, where said encoder is implemented as an algorithm
stored within said memory and executed by said CPU.
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fromthe storage n’émsﬁheew‘lasrﬁedngaﬂaocan identify the characters of an 3 0
OCSD nessage from an | as a set of inputs froma keyboard to
the bitstream enerat

l n step 370, nethod 3 §*t he .
retrieved cH2® l!“ﬂﬂ!m ln a MPEG conpl i ant Wﬁge

bit 4t ream t hat represents t he OSD rressage Furthernore, a "slice start
code" is inserted before each 35 chafacter bitstreamto indicate the start
of g slice. A d¥i c@heorppamates 6f claim 12, weherglin said) stosageomedinm dblocks in
raster scageadreéiy . méory(ROMN si ze of a slice in a picture is one

macr obl ock. Since the DC coefficient is correl ated with the BC
coefficient of ,the precedi bl ock sljce, start co plled
bet ween each n&grogﬁﬁcﬁ”?’aﬂgeeéefﬁ‘f‘ﬁi @’c *’?‘8‘%?‘9@&” Hcis %M?EE
87866 3§ compliant encoder. is no
correl ati on when each OSD character is encoded |nto a separate
character bi t SYReakhe LAhparhtdsCor Sfefth! 15C%%réiﬁes\éﬁ“h§e& Hock size is a
macroblock.
10 '18. The apparatus of claim 12 wherein said character scaler is
implemented as an algorithm stored within said memory and execnmted by
said CPU.

19. An apparatus for genmerating an OSD message bitstream
15 comprising:
a storage medium;
_ an encoder, coupled to said storage mediuvm and having a quantizer,
for encoding a plurality of OSD charactrs into a plurality of character
bitstreams, where said plurality of character bitstrsams are stored in said

20 storage medium; and

a central processing unit (CPU), coupled to said storage medium, for
selectively reading said plurality of character bitstreams from said
Storage medium, where said CPU cascades said plurality of character
bitstreams to form the OSD message bitstream.

25 :
20. A method of encoding an On-Screen Display (OSD) sigan! and =z

non-On-Screen Display (OSD) into the same type of output format,

comprising the steps of:
distingnisking between said OSD input and said non-OSD input;

30 encoding said OSD input in a first way by reading a plurality of
character bitstreams representing each character of said OSD inpyt from a
storage medium, cascading said plurality of character bitstreams into an
OSD message bitstream output; and

encoding said non-OSD input into an output in a second way, said

35 second way different from said first way,

21, The method of claim 20, wherein said cutput format is MPEG

compliant.
. L HAS B:EN
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vi deo decoder fromincorrectly applying any correlation in )
decodi ng the DC coefficients of the ©SD nessage bitstream .

Nanely, each OSD character is initially encoded into awn's e
bi t st ream wYRYBE®Any correl ati on. Howgver, since the . nessage
bi t stream can be decoded by any MPEG conpli ant decoders, the -.*'
slice start codes are used to prevent, the decoders 10 from appl yi ng

correlation to tR& DEnCAPPATats 5t cngRAAL 79 ObrScatent Pisplay (OSD) siganhs appl i<ed

i n the encodimigamonc@sScreen Bisplay3@ISD)rinta e Jafhectypé winsutbiie feancaded
bitstreams comprising: i N"t0 a MPEG conpliant bitstream Since the OSD nessage
bitstreamis co%a_t ftﬂﬁéd fc .a plurality of intra coded 15
macr obl ocks and al g‘o% paraneters are_known in advance,
met hod 36D i nser #3 <3epsl, FPURED S Bald; storage ompadinmy for snepding: saRDOSD
message bi t sinpwtain faofirstowkyrby wepding abplusdlirgoof tharhdter MR Ceams
standards. Tigre¥RitasS RN bharatedf OF TRId UBD EhMIRSnA sHAMIGHGE mc%im,
D

et ensi one. R SR Seendi i, Rl o Bl Er Ry o an

advance. message bitstreamo QUMY ADHe par anet er "vbvdel ay" needs to be -
changed 10 said eqpeodéirnepcodinghsid pmoniOSD QPR tmes ageutpilth én MPEGoad andar ds
speci fy an .apgy a6d sebsi wah ditRcddlfréni Gd Tust Yy, t he Video 25

Buffer Verifier (VBV) in order to constrain the maxi num

variability in the nunber of bifts that are used for a given picture.
23. The apparatus of claim 22, wherein said output format is MPEG

compliant.
15
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The VBV is a hypotheti cal

conceptual l vy,
an i nput buf Vi

encoded bitstreamfor the tinme specifie
"vbv_del ay” in the video bitstream

Th

decoder which is initially enpty and is
§39nected to the output of the encoder.
MY as VBV buffer which is filled fromROTWssNn2? 30

1%,

The VBV has

the paraneter or field
sures that an encoded

bi tstream can be decoded with a buf fer of known size. Since the

size of each character bitigige
easily calculated fromthe OSD nes
t he nunmber of bits used to encoded eaxh character and the
rel evant overhead bits.

9 ‘.
ends in step 390.

Once the nece

110
/

i s known,

ary MPEG specific
information is added to the OSD nessage bitstream nethod 300
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300\-' ( STAR'T 3/-310.

SCALE EACH CHARACTER OF THE 0SD}—320
FONT SET INTO A FIXED BLOCK SIZE

'

FIG. 3 ENCODE EACH OSD CHARACTER -~ 330
, INTO A CHARACTER BITSTREAM

!

STORE CHARACTER BITSTREAMS 4340
INTO A STORAGE MEDIUM

'

350

CONSTRUCT A
BITSTREAM OF
OSD MESSAGE?

READ CHARACTER BISTREAMS 4+ 360
FROM STORAGE MEDIUM

:

CASCADE THE NECESSARY  }—370
CHARACTER BITSTREAMS TO
REPRESENT THE OSD MESSAGES

¥ 390 vL
CONFORM THE CASCADED A—380
<-— BITSTREAMS INTO A COMPLIANT _
BITSTREAM




AVENRER SHEEE  RCA 87866 10
CLAI M5 1. A nethod of constructing character bitstreans

(232), encoded using a bl ock code having a.block Ssizas. foL. at..

on- screen 5 di spl ay nessage bitstream {&presénti.ng ant on-sciden.’

di spl ay message, conprising the stepsofs o0 ®%2° .o ¢ stord'ng (340)
a set of encoded character bitstreans (232) Into a storage nedi um
(130); characterized by the steps of:8 scal ing (320) each
character of an on-screen display font set 10 into a fixed bl ock size,
corresponding to the code block size to produce a set (212) of

scal ed on- sbr @encarsption ghataeeet IShneharacter is encodesl éa% eéncodi ng (330)
each of sai gemfaledRaset eBits@esR! ake slice start code prevents the

video decoder from incorrectly applying any correlation in
5 decoding the DC coefficients of the OSD message bitstream.

Namely, each OSD character is initially encoded into a character
bitstream without any correlation. However, since the OSD
message bitstream can be decoded by any MPEG-compliant
decoders, the slice start codes are used to prevent the decoders

10 from applying correlation to the DC coefficient when no correlation
was applied in the encoding process.

. In step 380, method 300 conforms the cascaded bitstreams
into a MPEG-compliant bitstream. Since the OSD message
bitstream is constructed from a plurality of intra coded

15 macroblocks and all the coding parameters are known in advance,
method 300 inserts other MPEG specific information into the OSD
message bitstream for conforming the bitstream to the MPEG
standards. The MPEG-specific information includes a sequence
header, group of picture header, picture header, various

20 extensions and a sequence end which can all be generated in
advance.

However, the parameter "vbv_delay" needs to be changed
depending on the specific OSD message. The MPEG standards

. _ specify an abstract model of the buffering system, the Video

25 Buffer Verifier (VBV) in order to constrain the maximum
variability in the number of bits that are used for a given picture.
The VBV is a hypothetical decoder which is initially empty and is
conceptually connected to the output of the encoder. The VBV has
an input buffer known as VBV buffer which is filled from the

30 encoded bitstream for the time specified by the parameter or field
"vbv_delay" in the video bitstream. This ensures that an encoded
bitstream can be decoded with a buffer of known size. Since the
size of each character bitstream is known, the vbv_delay can be
easily calculated from the OSD message bitstream, e.g,, by adding

35 the number of bits used to encoded each character and the
relevant overhead bits. Once the necessary MPEG-specific

AMENDED SHEET



char a%%éresm(%Z) into a correspondi ng one of the set of encoded

character bitstreans (232). 15 2. The nethod of claim 1
fyrther characterized by the steps of : _ readi ng (360) a
plurality of said set (232) of encoded character bitstreans, -
respectively corresponding to characters 20 conprised in the onscreen

di spl ay nessage, from said storage medi um (130); and

cascading (370) sajd plurality of encgded character bitstreanms (232)
into the onlBioredsiom dpladadedealbe IS tmessage bitstrsam, metlpd Y net hod of
claim2, chapastiristgs 3m0.t he step of inserting (370) a bl ock
separator code into said on-screen display nessage bitstream before
each of said plurality of character bitstreanms (232). 30

4. The nmethod of claim3, characterized in that the bl ock code is an
MPEG- conpl i ant bl ock code, and the bl ock separator - code is an MPEG
slice start code in accordance with the MPEG st andar ds. 35

5. The nethod of claim 1, characterized in that said

AMENDED SHEET



¢ RCA 87866 _ _ :
on-screen di splay nmessage bitstreamis MPEG conpliant. RCA 87866

11 6. The nethod of claim5, characterized in that the.bl ock
code is an MPEG conpliant block code, and said fixed block size is. ,°
an MPEG nmacr obl ock. 5 7. The nethod of claim1l,,'

characterized in that said storage medi um (130) is a read only
menory (ROV) (130). 8.18n on-screen display nessage
bitstream encoded using a 10 bI@EIIAI&Sde havi ng a bl ock size,
characterized by: a plurality of block encoded character

bitstreans (232) respectively correspondi ng to on-screen display
characters scaleqd A method of constructing character bitstreams (232),

encoded using a block code having a block size, for an on-screen
5 display message bitstream representing an on-screen display
message, comprising the step of:
storing (340) a set of encoded character bitstreams (232)
into a storage medium (130); characterized by the steps of:
scaling (320) each character of an on-screen display font set
10 into a fixed block size, corresponding to the code block size to
produce a set (212) of scaled on-screen display characters; and
block encoding (330) each of said scaled on-screen display
characters (212) into a corresponding one of the set of emcoded
character bitstreams (232).
15
2. The method of claim 1, further characterized by the steps
of:
reading (360) a plurality of said set (232) of encoded
character bitstreams, respectively corresponding to characters
20 comprised in the onscreen display message, from said storage
medium (130); and
cascading (370) said plurality of encoded character
bitstreams (232) into the on-screen display message bitstream.

25 3. The method of claim 2, characterized by the step of
inserting (370) a block separator code into said on-screen display
message bitstream before each of said plurality of character
bitstreams (232).

30 4. The method of claim 3, characterized in that the block
code is an MPEG-compliant block code, and the block separator
code is an MPEG slice start code in accordance with the MPEG

standards.

35 5. The method of claim 1, characterized in that said
on-screen display message bitstream is MPEG-compliant.
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RCA 87866

to the code block size and bl ock encoded (212); and a
plurality of block separator codes, wherein each of said 15 plurality
of encoded character bitstreans (232) is preceded by one of said
plurality of block separator codes. 9. The bitstream of claim
8, characterized in that said bl ock code is MPEG conpliant, and said
bl ock separator codes are MPEG 21Q slice start codes in accordance with
t he MPEG st andards. 10. An apparatus for generating character
bi t streans. encoded using a bl ock code having a block size, for an
on- screen 6di Bipt apethods afjecloim st r eharaeiepizedeint ithat dhe dHogkr een

di spl ay 28d8E3Say il : id fi i um
(130); 3 gﬂ I ocI?aegggg@%%&?ggb)a?dc%adgl feléélgt1 ?Iggiagﬁéﬁgage

medi um an WZE@F}'OI?ISernCOdi ng a plurality of on-screen display
characters into a corresponding plurality of .encoded character

bi t streans 3.0 32 erein sai urality of encoded, character

bit streans 7. (.éé‘?)’%lsﬁl\\i’%s?grcgﬁm nfj’sg#]?fagte&%% e”?‘ret&flgrﬁaﬂ%?r,agﬁnd

a char act er nreihier ((36p)is xaepd eshlyomeaiatye(ROM) (186); 220), for
scaling each of said plurality of on-screen display characters into

a fixed block size (212), corresponding to the code bl ock size. 35
before sai d onscBeeAndspicagert iisplayemessage)bititecasme asaded using a

10 block code having a block size, characterized by:

a plurality of block encoded character bitstreams (232)
respectively corresponding to on-screen display characters scaled
to the code block size and block encoded (212); and

a plurality of block separator codes, wherein each of said

15 plurality of encoded character bitstreams (232) is preceded by
one of said plurality of block separator codes.

9. The bitstream of claim 8, characterized in that said block
code is MPEG compliant, and said block separator codes are MPEG
20 slice start codes in accordance with the MPEG standards.

10. An apparatus for generating character bitstreams,
encoded using a block code having a block size, for an on-screen
display message bitstream representing an on-screen display

25 message, characterized by:

a storage medium (130);

a block encoder (150;220), coupled to said storage medium
(130;230), for encoding a plurality of on-screen display characters
into a corresponding plurality of encoded character bitstreams

30 (232), wherein said plurality of encoded character bitstreams
(232) are stored in said storage medium (180); and

a character scaler (155), coupled to said encoder (150;220),
for scaling each of said plurality of on-screen display characters
into a fixed block size (212), corresponding to the code block size.

35 before said onscreen display characters (212) are encoded.
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RCA 87866

87866 ? ‘ 12 11. The
apparatus of claim 10, further characterized by a central processing
upit (CPU) (120), coupled to said storage medi um (180), for
selectively retrieving ones of said plurality of encoded character
bitstreans (232) corresponding to display 5 characters conprised in
t he onscreen display nessage, from said st orage nedi um (180),

wherein said CPUI(120he cgmrades Sfidlaim 10, flighéd @hada@BEE@ M ENAr act er
bitstreans (23 1to form ghe . ?n-écr een di S%Ihg%.{resisa%e bi tstream
10 12 SehTal T0SFSnE Wt (GRTR 11300+ Goimle L PFEEd by a
mem)ryI (140mediaupl €&0h 0 fsaiskléd?ﬂeﬂjla@)r,ie\;]\ﬂngr envs saf dasdopldeslity (of )(158)
is inplenen a j t tare ht hj | 1 . 140) an
execut ed bytegg?gé%gh%lf%%ﬂ EHITSA S 2%5 &&ré%&dl‘ﬁg‘) t§ display
5" characters comprised in the onscreen display message, from said
storage medium (180), wherein said CPU (120) cascades said
retrieved encoded character bitstreams (232) to form the

on-screen display message bitstream.

10 12. The apparatus of claim 11, further characterized by a
memory (140), coupled to said CPU (120), wherein said encoder
(150) is implemented as an algorithm stored within said memory
(140) and executed by said CPU (120).

15 13. The apparatus of claim 10, characterized in that said
storage medium (130) is a read only memory (ROM).

14. The apparatus of claim 10, characterized in that said
encoder (150;220) is a MPEG compliant encoder.
20
15. The apparatus of claim 14 characterized in that said
fixed block size is the size of an MPEG macroblock.

16. The apparatus of claim 11 further characterized by a
25 memory (140), coupled to said CPU (120), wherein said character
scaler (155) is implemented as an algorithm stored within said
memory (140) and executed by said CPU (120).
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(57) Abstract

An apparatus and concomitant method for constructing a valid OSD message
bitstream from a plurality of stored charaaerbnstrwns. Each character of the -
OSD font set is initially scaled into a fixed block size,'s.g., & block size of 16 x 16
pixels, Each character is then encoded into a "character bitsteeam™ using the intra
macroblock coding syntax. The charmcter bitstream is stored within a storage
medium. When a frame of OSD messages needs to be encoded, the character
bitstreams are read from the storage medium and cascaded to form a valid OSD

message bitstream which represents the frame of OSD messages.
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