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20 Figure 1 is a block diagram of an embodiment of the present invention.

Figure 2A is a block diagram of an SD/HDTV MPEG2 decoder and display processing
circuit employing the present invention.

25 Figure 2B is a block diagram showing an embodiment of an MPEG2 decompressor as
used in Figure 2A.

Figure 2C is a block diagram of the display processor of Figure 2A.
30 igufe 3 ill\ish'ateS'ah éx'ainiple of liné-to-Block conversion.

- Figure 4, and Figures 5A and 5B through 8A and 8B illustrate various signal format
conversions implemented by the decoder circuit. -

35 Figure 9 is a flow chart of the s1gnal path through a receiver including a decoder according
to the present mventlon



35 Figure 9 is a flow chart of the signal path through. a receiver

i.ncl udi ng wolssgeAr -accordi ng .. to the present inventi onPCT/US97/22854 WO
98/ 27721 ' 3

PCT/ US97/ 22854 Description of the Preferred Embodiment 3
Description of the Preferred Enbodi ment - ~ Figure 1 illustrates -
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25 .
Tables I and II describes luma signal conversions. Similar conversions are performed on
. chroma signals.” Regarding chroma, the compressed signal is in 4:2:0 format, and the foregoing
. chroma conversions include an addmonal conversmn from 4:2:0 to 4:2:2. Usually this chroma
processmg will be included with any other requlred vertical processing. For vertical chroma



352, 480, 544,640, 720, 1280, 1920 1920 .
352, 480, 54 WO 83721720, 960 - 960 PCT/US3B2854480,
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- frame based and only frame based 4:2:0 to 4:2:2 conversion need be considered.
Figures 7A and 7B are different. Figure 7A shows the vertical and temporal relationship
_ of input and output luminance lines when 1080 interlaced format is converted to 480 interlace
30 format. Figure 7B shows the vertical and temporal relationship of input and output
chrominance lines when 1080 interlaced format is converted to 480 interlaced format.

Figures 8A and 8B pictorially illustrate the luminance and chrominance vertical
conversions, respectively, of SD video signal performed by LMU 54. Recall that vertical and
temporal processing is included in these conversions rather than vertical only processing. ~

35 Typically, operation of the deinterlacing algorithm is only reqﬁired for image sizes up to
720x480 interlaced (i.e. CCIR601 resolution). These images can originate from the MPEG2
decoding process or as input frgm the SD input port.

Figure 9 is a flow chart e:the signal path through a receiver including a decoder according

to the principles of the present invention. The input signal is received by the receiver in block
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di spl ay proces srdec()dlﬁ)(lﬁ)moupleduesmd inpusmstoolk fohprbdieing highmeﬁﬁfﬂmtdeﬁéﬂed%a

20 in a simlar nmann 7 b thle need for sépar
1. A digital pr oc%sé'@g sﬁ@ﬂﬁgsng bn architecture forO@ a
co rk
ta am 'ﬂ‘jm#

and S standard definition formatted data for display. 20
2. ir %Br o@@gg%atﬁ% claim1l1, wherein: sai d decoded and
deconpl@ssed hiagonyentsr(22) eoupledttesaid input aetisork for Converting said standard defirsition

hi gh defi foimdifed$aiado Ia%%ﬁ{ﬁgg?ﬁg@mg%mkﬁd hlgmgeﬁmu%u %gﬁﬁit&l dligsp! ay

processor accepts Vvideo sai d

converter conv&%0men MeFORHES) for storingihighsdelinition and standard definition formatted data

3. The during pasassisif by bed fhobessbhehei N sai d input network
recei ves bur st

C .Ihe .processor of cl.aim

1, wherein: a display procgsg?lg&ﬁ%% Pipcessing Vé%hlgp definifon ggﬂﬁ&? datg apd s3id)| ¢
and fr hive cdavextedrstandatdedefinition fornatedd data for display. 5. The processor of
claim 2, _f urther conpri sing:

2. The processor of claim 1, wherein:

said decoded and decompressed high definition data is in a block format;

said high definition data is MPEG2 compatible;

20 said display processor accepts video data in a block format; and
said converter converts said standard definition data to block format.

3. The processor of claim 1, wherein:
said input network receives burst compressed data.
25 o '
4, The processor of claim 1, wherein: )
said memory receives block-based data, and field and frame data in raster format.

_ 5. . The processor of claim 2, further comprising: _
30 a recompressor (28) for recompressing said decoded and decompressed MPEG2 data
prior to storage in said memory.

6. The processor of claim 1, wherein:
' said display processor is programmable to provide an output video data format
35 compatlble with a display device coupled to said display processor.
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35 a reconpressor (28) for reconpressing $ai d decoded and
deconpr esseglo ggnMPEG2 data prior to storage i-n-said Nenoryperusoizesss

6. The processor of claim1, wherein: yp sal dM&%ﬂf_ﬂr\
i's programmabl e to provide an output video data format 4 O conpati
a di splay deV|ce coupl ed to said display processor.
* C L M AE) digitabvidep signal processymg system, commqmg;ces m'mmiu"y’m, " Im
wher ei n an input Zjﬂrl‘&ﬁﬁingﬂﬂl’m?‘fofd%ﬂdﬂdes an input (2)° fér Feceiving
MPEGR2 f or mat dat ré ?gé@t for receiving non- MPEQ

an'‘inpt 4“”5"'3?"3“1&‘?&?&?% e 3 40) includes a

format data;
bl ock-t5-1ine aadispbay ﬂocésS&)(AO)‘ frichddingdd blecic-td-life &hﬁ@herf(%)"%r M&@ﬁn@ﬁfo@k and

I t o- bl t :

common_ oot OSBRIt s e rop iR Pl oo, o
format data dura cegnupenmeswin(R0dforstorihgspisi MREG2 format data and8aid nonIMPES2st em
of cl ai m % m‘m% | ?n'ln]gr?roces%me%by sﬁ@?ﬁtéﬂ?‘%&y recei ves bl ock based data, and

field and ?rama The processor

of claim1, copquigul§8)lor conveyingata fram spid display prgcqssnrrto aglisplayl daviag. wi t h

sai d i pout netvvork conprising an i nput (2) for receiving MPEQ format
I nformati on, MPE@2 decoder fﬁuﬁ rrespondi ng to said decoder, and
sai d display p cessgie ysigm of & J €t put for conveying i mage

i nf or mat i on t o saiddhémbsteckives biick-based data, and fiéld 288 GrasheMaRGR st Foai.n.
associated with said i nput network, conprising an 25 input (4) for

receiving standard definition format information, a |line-to-block converter
(22), and sai d ¥i splAyideosigaslgmwocessing system, compsisingchi ng means for

sel ectygel y cony I t

sai d fllgst andlefzgrl)"’%&ge%:gckzs)?\i pa%odg g{ﬁ H‘g an{E%\It?z)sfﬁi- ft’v\g{‘/ﬁg KMPEG2 fogﬁét%ﬁé@oél
conmon mer?ﬁrl\gIPE@@)deP@,deb(@J@qd@s@spl@hprop@swdé@) lmmg)amtwtffor eanveying image 30

second pr Gafopmatich B3 diplay device; sai d displ ay processor i ncl udes neans
for changing the resdol uti‘on of ~said and‘{% i on for({rgm
i nfor mation: arfecond processing path comprising anxnput?1 ) for recemng standard ition format

informatlon, a line-to-block converter (22), and said display processor;
20 means for selectively conveying display information to said display output via said first
and said second processing paths; and '
a block based common memory (20) coupled to said first and said second processing
paths; wherein
said display processor mcludes means for changing the resolution of said standard
25 definition format information; and
said means stores said standard definition format information in said memory during .
processing.

o 10.. A system according to claim 9, Wherein:
30 said memory receives block-based data, and field and frame data in raster format.
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said sw tchin rreans“!llmmﬂm“mlslll dard def| nition format information in
“said TeRdr i 10. A sPCTAISOHEBEF di ng

to claim9, wherein: sar‘d marl@)ry recei ves bI ock-based data, and
field and frane data in raster f or mat .

13 111 A:ﬁetﬁ”&&hﬁ dR Riptd PmEtYi

conprising the ,  step (ﬂ)r Ssibf é Héooééggglég) n¥fn ﬁﬁ%%%no?{ata

vin
to.be processe’if“?"_{?’@)aﬂgm?mmpnsmgdai‘%@rhem“}qe thi, recei ved SI gnal as one
“of MPE® f or neidestifyid samcavam@fadasi&ectgmcz BotmiaP PRl 2l gaﬁharajd%ﬁﬁmon
decodi Bg 4 L MPF 8%2 ormat signal to produce block fornmat data when
recei véd P%g%)‘ pre-processing i nput standard definition format

ilo %3?![ | E) (r)u ﬁr oddesedingdnput MPB@&? format 519?{160 plodoce blﬁek ﬂﬁ?a( dat®when Peceived (124);
storing sal g iﬁﬁ%ﬁs&gﬁé%ﬁ?‘%@%ﬁ. I,J.Tf%%g 33 PwaP‘ff‘g"# %?Jﬂ? té%\%a in
a coriwagn reestved/(136);i ng processing; and conveyi ng di spl ay

conditioned d \V, ( A et hod
accoripgg to ﬁ%ﬂ%&{%@éﬁé&%ﬁ%&%%ﬁ%msuﬁ%l&fo pla}zges ing step
I

conve i ne W%W@IM@ f%lnét:‘i@tﬁ #dyieid fandard de muon format dalaamacosnmen hod
accor di ngmé@os/ dirifigprocesél said conditioning step converts
bl ock format data to | A et hod

according to VRIS d‘iﬂf?é(r ﬁjnﬂjfimeféatamad‘sf’lalégﬂﬂc?r@#ﬁ)y recei ves -

bl ock-based data, and field and frame data in raster format .

—v

hi

12. A method according to claim 11, wherein:
15 . said pre-processing step converts line format data or block format data.

13. A method according to claim 11, wherein:
said conditioning step converts block format data to line format data.

20 14. A method according to claim 11, wherein:
-. said memory receives block-based data, and ficld and frame data in raster format.
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