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STEREQSCOPI C 3D- VI DEO | MAGE DI G TAL CODI NG SYSTEM AND
METHOD FI ELD OF THE I NVENTION 5 The present invention
is related to stereoscopic video imges display in
the 3DVi sor TM devi ce and, particularly, to a video

I mages coding nethod by neans of a digital data
conpression system which allows three- dinensiona

i nformati on storage, using standardized conpression

tec WEB(NNQ?
Pr egglr:']t %o?f!lég;odr?presm on EFRm ques are usedlSTEM AND

or der to "decrease the bi tEqRYPtion in the
representation of an inage or a series of inages. The

st andardi zati on works were carried out by a group of
experts of the International Standardization

Organi zation. Present FigLD OferHEBUVENTSONIr € 1s usual |y

known as JPEG (Joi nt Phot ographi ¢ Expert G oup), and

MPEG (MoviThg pliesent asveltiparis f@lated)to Atereostapic video images
characteristic of these techniques is that the image
Blsptays inathe PGSR ddwjcersads paiticuiarlydpl a cadémnimafes coding
transform adequate for the block, usually known as
meibed by mesns o7 digitebcalq DoNpPressien fsysiass wbichl aliows three-
are submtted to a quantization process, and then
gwlwaﬁnfgrmam@gt%agqa é.fﬁjlﬂgh s@@g@rdlmcompressmn techniques.
vari abl e-1ength code is a reversible process, which

allows the exact reconstruction of that which has

(tj)een clodeddvvitg th AYR H‘ﬁgﬁr& code. 25 The
digital video di spﬁm—éﬁm & nunber of
imge fra ése(n:flg %@t?%%&ﬁzgioﬁp{&%ﬁ L%rs é@eﬁ[ﬁ?ﬁg&:%mer to

successl ve reqguen

Hé@t‘é%sbsthé%'iﬂslcoﬁgu Sﬁ irh @ rQ¥eﬁ’laﬁ %'f 2n3d; ’or a series of

according to the payreso utlono a particul ar

ﬁruég@sﬂTr%/s@haaﬁi@andrhmméSw%re %ﬁﬁﬁeﬁi’fbbﬂﬁ?; ﬁ” 8V experts of
resol ution of 320 colums and 480 rows e

thes tleterietivnal Btapdandizationl Tryamization 2Presntiynshantietdls are
rows, and the high definition television system

usizaly) knawna adi PESY (Web| Bhotographid 3ERped| Gnowgp), and MPEG
(Moving Pictures Expert Group).

A common characteristic of these techniques is that the image
blocks are processed by means of the application of a transform adequate for
the block, usually known as Discrete Cosine Transform (DCT). The formed
blocks are submitted to a quantization process, and then coded with a variable-
length code.

The variable-length code is a reversible process, which allows the
exact reconstruction of that which has been coded with the variable-length
code.

The digital video display includes a certain number of image
frames (30 to 96 fps) displayed or represented successively at a 30 to 75 Hz

frequency. Each image frame is still an image formed by a pixels array,

according to the display resolution of a particular system. By example, the VHS



.

U

ot

)

10

15

20

25

and 1020 rows. In reference to a digitized formof |ow
resolution, 320 colums 5 by 480 rows VHS format, a
t wo- hour | ong novie could be equivalent to 100
gi gabytes of digital video information. In conparison,
a conventional conpact opticgl disk has an
approxi mate capacity of 0.6 gigabytes, a magnetic hard
disk has a 1-2 gigabyte capacity, and the present
pL i [ t f
%?%fgﬁ%ae 4 cﬁ@;%:lag re5SIUABY Cof232 é‘cﬁ'@ﬂoﬁb Indls g% RiwdHe NTSC

tes n responsetot rage an

EyaBATThas | LRishldy FlRR% 60726 ¥elu s gﬁgjsél%? rows, and the high

information quantity, several stan onpr essi

HERGIEsA aslchRith spaem asbap) 'h%BQﬁ dispRs fesol@rRMm of 1360 columns
conpr essi on techni gques use simlar Ccharacteristics

bat W20 Huwes s sefefernomaigea digitimsl fonef eff loadredsiution, 320 columns
tenporal spatial correlation, in order to provi de a

by 480 yws M foonal as'srva}hounvlung‘lmome ceuldalse equivalérd to 100

representation of pixels fromfrane to frame. All

Oigadpyteswel digitahvideotintormatienal raoemparisen, ek senvendidnas edmpact
the principle of presenting conplete inmages

on
peticalidisk g an appredmpteairAclyel 0 @gigabyipse aimageels hard disk
they are presented in a fast and sequentj al
}/?\gﬁr?er gtg'%ablég qarzcEy pad tg%oraﬁae%tpmp 8loop{ied! digks have a
erce %ﬁéhem as an a |rrated i mpge 20 due to the

@P%‘Hyl B?mPﬁ% Seye. In order to codify the
for i deo TLIRANSS 1§ e, Brofed A MerRimis B s oy sueh

|vev‘4?1?5r'ﬁ13tﬁ)?10ﬁuéﬁtﬂgcEévérﬁl pcﬁ‘ébﬂ‘ﬁ:ﬁeéﬁoﬁ efﬁbgéseses have

elenents or I Xe asSocCl

‘é@bHesestélﬂEﬁbM W@ear\ﬂd&hr%% éé&@nr%éi%ﬁ&lﬁ‘és?' U8 similar
[ight 25 Intensity at each poi nt whi |

ERaRERIISS t etweehosudsessivieu rmtag@ nfr@:ﬁ'le@ réfy‘rrerde@scgl f¥mporal
space (RGB), which can be represented by t hree bytes.

$phatial vagetatione in osjdratparfovideaa frameely-frande compression, which is
hori zontal -vertical raster, top to bottomand left to
bagéd oartke sepreaentagion iof aixels framefraraaiie fravfe.l i nes 3

and frequency of the display can change as a function

of the forAdliimagesweawatairaidheriemaangeDABcraans are based on
theoretically possible to assign a value for _each
thengrinciplgof pieseniing crrRlpte 'V‘%Q%@e(ls’[atlﬁ‘dmatgﬁﬁs“ke photographs) at

aaiTs) spat- o hen WaGera Bissestad 135 e SRR fmerer at a
§quames per second speed (30 fps) we perceive them as an animated image
due to the retention of the human eye.

In order to codify the images to be presented in a sequential
manner and form video signals, each image needs to be divided in rows, where
each line is in tumn divided in picture elements or pixels, each pixel has two
associated values, namely, luma and chroma. Luma represents the light
intensity at each point, while luma represents the color as a function of a
defined color space (RGB), which can be represented by three bytes.

The images are displayed on a screen in a horizontal-vertical

raster, top to bottom and left to right and so on, cyclically. The number of lines
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approximately 30 frames per second, it results in 4 X
480 X 720 X 30, approximtely 40 Megabytes of nenory
per second, which is of difficult storage and

transm ssion due to the avail abl e bandw dt h.

Currently, it has been Q ablesto reduce the chroma
data in a 1:4 pixels; i.e., to take a col or sanple per
10 each four pixels and replicate the sanme informtion

LAl ﬂ'&@: ﬁsdfgﬂ? g erpgﬁ% gﬁﬂ %hta?lgeréé'?rfuﬁ&id?\goﬂﬂ%sfd%%t such as

percel S are

NT§C(I5RHroH§E@AW”p| es and four chroma sanples in a 4
16 pixel's group). 4: 2: 2 (four luma sanples

and t wo Chltoiﬁitﬁ@cﬂ’éh%"y lbo@svﬂnlex t8 Fsdign1s WiI¥E! ®r each luma,
group). 4: 1 (four l'uma sanpl es and one chroma

ghrgthe U and Ghrdmb VE pixel pbutethis gsppegents 4ouZbytes (ehgHbr chroma
| uma sanples, with two chroma sanpl es between

badi thoed dbr poloe), swhioh dndNXSE 488 npwsebyg Zbeplumms format and
MPEGL. 20 4: 2: 0O (eight luma sanples, wth two chroma
aapm%atﬁy vk frames tpet aseqeindel it results an xd X 480 X ¥&0s X 30,
group) in MPEGL. Even when information is reduced in
eRPEOXRAtRlY 4G MMegrinées Lfy memefyt Ber isecontatyiieh is of difficult

?p%géé%édﬁmsélgﬂ %&g&g lgerz]g(gg%{]:j@%@ I:lyvyl ggent?y, it has been
SR e fha SPipfe MR T Bl Bt éfzﬂrﬁgi% Bl sample per
ST 5B DB T g S FEAERESppe o
B RGN Y nﬁ@oéé‘hlﬂf rc(eE)% %ﬁﬁelr%heélqgé%ltrﬁétgsaré nafely:

provide ti space r cs coding ne

Wh' ch will 4ba. anso élr'mﬁ%lt% Ibgfﬁnd'fﬁuﬁbﬁfcﬁ‘ﬁ’éggﬁipqés inadx4=

i mages, design and nanufacture of engineering
aBRliksagray. A virtual space is created where a
geonetrical nodel of the scene 1is reconstructed. For

exanpl e, U3P2N\R (fotr Aha Saplesaane twd ehiaama lsanfpléoima drx 2 = 8
5 Decenber 9th, 2003, where a new t hree-di nensi onal

pb@imgroupgt i on method is described, the scene
successi on has been taken with a Ssi npl e canera,
contours oft: flhé (fqmwar@mme%ﬁgdm@uomaﬁarﬁp@dara 4x1=

parts depth in each view
pixels group).

4: 2: 0 (eight luma samples, with two chroma samples between
horizontal pixels in a 4 x 2 = 8 pixels group) in MPEG1.

4: 2: 0 (eight luma samples, with two chroma samples between
vertical pixels in a 4 x 2 = 8 pixels grbup) in MPEG1.

Even when information is reduced in this manner, the necessary
digital information quantity needed to store one second of information in an
NTSC format, at a 4: 2: 0 quality is of 15 megabytes, or 108 gigabytes for a two
hours file.

Several methods exist for three-dimensional scenes
reconstruction from a bi-dimensional video sequence. In the light of the recent

technology development and concerning the future, the MPEG4 standard tries
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which are later projected and submtted to a refining
process. U ln the race for inmage processing, nany make
val uable 10 contributions, e.g.: USP No. 6, 636, 644,
granted to Itokawa on Cctober 21st, 2003, which
refers to an i magi ng process gsing MPEG4, where the
chroma val ues i nage extendi ng over the inmge
boundaries are extracted, with this a greater

f & LAIRC Yird ' in i GOd he rak
PR Yl TRt Dara R0 SO Ml MIEH, B be an

AP AKStoolp SEHISRbDIE 8B gA AR HRATRRE tuRSéngineeri
e, AR et o Repginecring

ﬁEpﬁﬁ&i@anA!ﬁirﬁjah QP_ét;e & crehted Whefdh @eemetAddl moddl @8 the scene
the nethod is applied to the coder detector in a

Farepasiyctednor sxaheples UPRaNs. 8166 1cotedramtédito Cecile Dufour on
conpensated notion (1.B.P.) and a high resolution CJ
Deagmbies Sffe 2005, edhere i isew tiagpe-dimensianal eequoisiruicton afethod is
the previous ones, in 20 summary, the regions of

geseribad, ithe ccese suasegsiparhas baeh faker withdaosiginigsiamera, the
whi ch to]get her occupy | ess nenory.

The i
EORIHES Of Hie terghgre seconstimcies |t§e m%fqer# gggﬁiﬁsptm'@ gach view
WbieRcr el oigPlscCnd SU e lo el @Phgs uses, bor

as it is a,dom nant t%chnolo in conmon 25 stand
0 1@8

stch as 3Pt TR MeGTOUSPGF BRosE8TBS, Ml  BaRe o valuable
oo LB AP, o, PR e 2
¥hb8, hARhURYEls Mn}[ﬁﬁ%tpm%eﬁﬂégwﬁE@E l\¢i5éreOfhe chroma

process of said coe s 1n or to transform

VABBS | ifagePEReMing ld/er The JaBE! Balindfies Caklexdiftted, with this a
finally & variable length coding process is applied to

bheatedufialaneg ds arHicvedraftas vedingoahd itihé eatsrak odlparéproduction
themto a variable length code table. The inmage is

dan ibeesthigvea iplthe #hagey'sabntoms] regions in order to be

5 coded, the small regions are adjacent with each

ot her, a sSeperali methddsn andbnarrangagents &xistt for coding video
envi ronment of the next inmage region is predicted.

vignals, muehi ag UaP @lsuifi@S%ﬁt?go@ra eddedKleharsipetnal., on October
6,148, 109, granted to Boon et al., on Novenber 14th,
3800200pethe methost ifePRPUSS forifie caden d8tedigleing? foRIIACSYStem,

Q%te\ées?gnatlg %reS gg(':hled %ﬁﬁic%?ﬁc’peinséa%) %%ti%ﬂ?].ﬁ?ﬁ.ﬁ gﬁ(ti %qﬁigh resolution
image is generated, this image is an interpolation of the previous ones, in
summary, the regions of greater interest are determined in the video signal,
which together occupy less memory.

The image compression coding is essentially used for storing or
transmitting digital images in an efficient manner, a method for compressed
digital images coding uses DCT as it is a dominant fechnology in common
standards such as JPEG and MPEG. USP No. 6,345,123, granted to Boon on
February 5th, 2002, describes a method for digital image coding by
transforming coefficients with the usual DCT method, applies the quantization

process of said coefficients in order to transform them in a pre-written
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10 USP No. 6,097,759, granted to Murakam et al. on
August 1st, 2000, describes a by-block coding system
for a field coded i nage. The bl ock patterns include
one individual blocks field and one non-interlaced

bl ock; also, the coding systeminvestigates the odd
and even fields novenent in order to produce a
conpensat ed novenent prediction signal, thus a high

Gl BE scale G SaW 4 VaRate ot SR PSSR iT appieg o the
ghantiZe@l 8hd itRarRforhiERD oEfidRNtd ‘ébnﬁ%‘ﬂlhﬂgth'eﬁﬁ% éj@hﬁable length
a manner such that they enhance the i'nage qualit

dodetattd ed area in conparison to the other area,

wi t hout increasing the data quantity used to descri be

it. 20 USPThe.imagé1® diMded gr amiwalityocof@raak regiomoireotur to be
26, 1996, describe a nmethod for converting a data
sodgthlthe sraall pgiotts avedadjeeert Wit ekch athien assahpleris hgken from
it in a variable |ength coded data signal, where each
aviegior @ndr ther esulerigent ok thar rextdinages regian l@fuﬂiﬂdet?d This
The need arises to use a data conpression system

BT e 098 Bl B useang haP Sinib. 14 B SR e Boon e al.

aﬁﬁom‘"’?ﬂ%ﬁ hpﬂé"“ 18 I et dinds Sapngt fns diterence
t , I
E%w%%fhegw% s g te@@%h%iﬁa?n%d Tt e o and

f
oot twﬁreepr@??s&%e? 08R58, Bl 8 %mfs?é”ﬁoeﬁp%f By Al 1st,
»HéaA &é’é%ﬁb g%ak CME&% %n@f&oglf e&t‘uﬁagérvge block

w del 'y use el evi si on a vi deo an |o re
ﬁmﬁ'lﬁtﬁud@%&néﬁﬂjdﬁl @ﬁﬁkgrf%kpaﬁa aﬁ\%dnamurﬂému Block; also,
packages (PES), said audio and video packages are

thet esding 9 stedy ﬂi\l&hgafes%éeddd ané levehdisddVhids@mentdatorder to
stream Each package has a tinme identification (tine
stogie: 4 wonspetisated dnovateents preclictioni gigngl, ahusl aytigl lefficiency
time, e.g., for every three video frames one audio

coding is Brca@dﬁﬁbl ated. MPEG has tvvo d| fferent rret hods

for interl aci vi deo and audi
streans: 16a tu%ﬁsfﬁﬁrﬁ 8, @Hin 5§6§s?e5§' ,5,8g§§péwgranted to
with a reater errqr ossj bility, such as, satelli

Kotata ot widfoh (nB 1SREBESKIeR e §INGTBARE akad a marner such

that they enhance the image quality of a selected area in comparison fo the
other area, without increasing the data quantity used to describe it.

USP No. 5,579,413, granted to Gisle on November 26, 1996,
describe a method for converting a data signal in an quantized image block
and transforming it in a variable length coded data signal, where each event is
represented as a three-dimensional quantity.

The need arises to use a data compression system which allows the storage of
the same content in less space, an expert group was dedicated to the creation
of a way of compressing information and displaying images; but without
mentioning the implementation details, with the objective that all the software

and hardware developers could create new forms of carrying out the process,
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Each package is 188 bytes long, starting with an
identification header, which nakes recognizing gaps
and repairing errors possible. Various audi o and vi deo
prograns can be transmitted over the transport stream
simul taneously on a is singlegtransport stream due to
t he header, they can be independently and

i ndi vidual |y decoded and integrated into many

fv%ﬁrtﬁgﬁth ghﬁerﬁrc%iﬁ bié W”MP‘EG%@%@&QFWF’EG%M‘eLRroﬁdwide

esser err p033| Ity, as
§R@pard, Wﬂd@l?‘ﬂ%%ﬂ% t'é?éWSIé‘n ‘éﬂﬂ i Land ﬁﬂgfor}eﬁeﬂé’d @oﬁipéﬁles

substantiall'y greater than the packages used in th

transport AQdptdmhiitdedard pﬁ@kégé‘dﬂmf@iéﬁ\@htéltpa@kagé‘@(PES) said
program streamall ows only a single programcontent.

dbudiovarieoidey J=ingesiare iriterldddcGogetiandaratdet toogveatda MPEG2
coding of interlaced type and progressive type video
datagsteearianatly pachegephag adisse identificatons(tihesrstansp)fooaedio and
ina full frame 25 (frame picture, fp), and in the
videersynehtonizing atsyadack timeas-be fort ever three weleovizgmes one
by full frame inmage (frame picture) or by field images
ghdigITEame &g APOCIALER. t he conpression scheme three MPER

format ima racode ) .

i nf or mat | oﬂl%ﬁ@é@@e@voag#flgrgq}r{egqpﬁsd‘pr {"R%”@G‘”Q riggo and audio
i nternal .data. Predictive-Coded (P), its

qu% Fn&ﬁ H&G8Fts solely on data located in other

future ti Fﬁpgoﬂ@%poﬁ ESEFT‘]C d %@38' i E¥§Q %tbv Qogr%gher error

(B), its ends on oca

§§§1b|ﬂf£ difeR éé‘téérté] V\lﬁ g#té‘ﬁw% V\trl'h?r:i earérﬁJstcE ﬁﬁe to interference.

onpre ionty are applied to e packages

BBeN HacRafe i '1%8 Wt@é“l@r‘ig Clarth@RtE B ﬂ%ntlﬁéﬂloﬁpﬁ%er which
conpression. Predictive conpression intine refers to

aked iréE®ireaihg igapBemd epaitihglériars goiskibid i \dridigvudio and video
notion associ ated, taking advantage of the fact that

plugramsacHs bbem'mmtifadamw ther rahspdrt streSpaskinadltaneously on a
conpr essi on conpacts the information |located within

single franepéit stream;nduadodiad) headay, théy canlle® indgmdently and
pi xel s image with 3 bytes for

individually decoded and integrated into many programs.

The program stream is used in systems with a lesser error
possibility, as in DVD playing. In this case, the packages have a variable-
length and a size substantially greater than the packages used in the transport
stream. As a main characteristic, the program stream allows only a single
program content.

The video system under the MPEG2 standard allows the coding
of interlaced type and progressive type video images.

Namely, the progressive video scheme is stored in a full frame
(frame picture, fp), and in the interlaced video scheme it can be stored in two
ways, by full frame image (frame picture) or by field images (field picture).

In the compression scheme three MPEG2 format images exist:

Intracoded (l), their information is coded as a function of the
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color and 1 for luma, if it is desired to store this
informati on 40 kil obytes per 1s franme are needed; on
the contrary, if this image is conpletely white, it
could be represented as a color: 255R, 255G 255B,
Xstart=0, Ystart=0 , Xend=99,-4 Yend=99, this would
indicate that this whole area is white; instead of
using 40 kilobytes, only 7 or 8 are used. Thus MPEG
ﬁ'ﬁﬁ%%’@%%\}rpi@térﬁ Bgdi,eved; the process steps are

co Icate ang

_ _ are out of the scope of the present
20 i nventi predidthRECOHEd | (OGS MiBrmslidn %Hﬁéidgego!FLJ;% data

do not refer to any previous or later inage, soO

Rﬂﬁﬁé@ﬁﬁétﬁ@rf&ur@mm@?@ﬁ\ﬂ n the time prediction, but
only as a function of its own space instead. Type (P)

i mages ar eBb@iredtiomally Pefdicteac@odeh@B),iits iofaerativn degpdmds on
25 thensel ves, so they use tine prediction conpression

dath latateddpdlee pasioaqdt tesfuture. These i mages can refer to

an (1) type image or to other (P) type inmage, but it

uses only bnturnpthgse rare dheagceomptassion Bpesy pdichratrespplied to
require two previous and |l ater references in 8 order

the bpagkaassst akRMEed ©-9hi mey pregictiphagB8MBERSSINL LYt space
conpression index. The references to obtain a (B)
COMPresiYe can only be of (P) or (I) type, never of

(5,177, PG a1 AR o g fomes

L 0215 o 8P
' LVLSi f 16 pi | 16 pi l's, i

fRARES BEGicR Fadlel VahPRIET 10 P XC! D X om and 1 eft fo

right, creghifigl Grip@sendmpads the ifbFAdticH Io2afRPRithin one

t he macr obl ocks are sent in the i nforrratl on streamin
game’ fiamed(|seasidd)ak.g. 1 BBI0TEK, 100 ixels irhagd with 3. bytes for

n. The macrobl ocks having an (1) type inmage are

sekof andnt fomiechayrif it is idestedtto atorecthis pderintationt O kiRbytes per
type images can contain (P) type nacrobl ocks in order
framecéirer neatiech enthe\dootrary, iifeiyissimaget is aomeplpiedsivbite; it gould be
of being intracoded nmacrobl ocks é’,l nterl aced

rereseintegkas avcolsu25bRai255G.1853B) Xs{art=Q. nkgleet=gan Xend=99,
al so be forned by macrobl ocks of int raco%e_d ) .
Yend=99, this would indicate that this whole area is white; instead of using 40
kilobytes, only 7 or 8 are used. Thus MPEG compression is achieved; the
process steps are complicated and are out of the scope of the present
invention.

Type () images are self-contained, they do not refer to any
previous or later image, so the compression is not used in the time prediction,
but only as a function of its own space instead.

Type (P) images are based on a reference image in order to code
themselves, so they use time prediction compression and also space
compression. These images can refer to an (1) type image or to other (P) type
image, but it uses only one image reference image.

(B) type images require two previous and later references in
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(interlaced) type, which refer to a previous inmge, a
| ater image, or both. In turn, macrobl ocks are divided
in blocks, one block is an 8 x 8 data or sanple
matrix; due to the formin which the chroma format is
classified the 4: 4: 4 forngt requires one |uma
sanple Y, one chroma sanple Cr, one 20 chronma sanpl e
Cb, therefore a 4: 4: 4 format macrobl ock needs 12

B}dré?lfé b%%f:oﬂgtmé?gé Ohls tyPE éﬁ"f r?&aé%;; %gPQhé %reg?ﬁ?rﬁegé&‘fdﬁindex.

macrob are’ requi _ consecuti

f e
oG Bhlats, CespaTeRe) 1 e, ST B B P L PNy pg: mever
gf(sg)rt?b@ row, in the sanme way than the nacrobl ocks,

the 'sfices are denom nated fromleft to right 25 and

top to bot Theco8lngessd decdimg Bay@ericescareatiffereht.t he
i mage, as a coded i mage does not need sanples for

each pi xel In Gulee td/lECrease Heeisforaralionevadumeghd eimpete image
structure, in which the image nust be fully nmet. The

iss divited lire aa @il dranee rodralwanite caliet! sod@craklogkg each macroblock is
al gorithms conbination allows the MPEG i mages

comprised by divigioreotid@ pixels X dbepingise Ismofdﬁred and denominated
bl o%;gspem fic information, rmacroblocks, fie

ttorreRgikledia WE reedipged mﬁca%biocmw@atw éfrﬁﬁtquﬁcree”

eonacrip i Af SbBh et ngomeaton sear i pe aipledearaenta

bits- byte tpe Where the VLC (Variable Length
%a@g&&r) 6 ﬁaé’cgn‘ﬁrréssi on algorithmin which the nost

frequent pm?ﬁ oBloBs fllBesh 0) npRAIBe S8 4RH-citfined only

thOSG occurring |1 ess Treque eplface onger

gSstial T:Bﬁ-l é)srggsfslgﬁ et‘h%zqg"t%é '|r9898§ chAl c%n‘télﬁqp')%?dé’ Fhacroblocks

OCCUpI es ace ctan be”10 transmtted Taster

Wor@l%? Wrefsr toHRBRIrBYious imhges Glittheagsdsinlitg@ft abl ebeing
format and requires deconpression using a | ook-up

ridziceded vsreBlosks (intariaeed mhadroblocks) witisdut Gienigy ouped
by bl ocks, and what is obtained when codi ng the

i nf or mat i o(B)dypeiraagestan dsoibeiarmen by mesroblsthseaiintracoded
The bl ocks are 8x8 data matrixes, so it is necessary
(iotetlanead) typehehick referdama mr@wmumma@ﬁ, aratar Hogee; @rz.bc@h
matrix. This is made in descendi ng zi gzag nann

top to bot trbmranmaceqttlo@@ aregwdieﬁ iBdrac @r@n'a'eck i an8x8

g% a:q?,r $3{p I,eerrglgg'g( pHﬁd & form in wh ehthB' chioma Yormat 18 classified
the 4: 4: 4 format requires one luma sample Y, one chroma sample Cr, one
chroma sample Cb, therefore a 4: 4: 4 format macroblock needs 12 blocks per
macroblock, in the 4: 2: 0 format 6 blocks per macroblock are required.

A set of consecutive macroblocks represents a slice; there can be
any number of macroblocks in a slice, they must belong to a single row, in the
same way than the macroblocks, the slices are denominated from left to right
and top to bottom. Slices do not have to cover all the image, as a coded image
does not need samples for each pixel.

Some MPEG profiles require a rigid slices structure, in which the

image must be fully met. The use of the adequate hardware and software
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I nverse Quantization, consists sinply in multiplying
each data value by a factor. Wen coded, nost of the
data in the blocks is quantized to 20 renove
information that the human eye is not able to
perceive, the quantization alfows to obtain a greater
MPEG2 stream conversion, and it is also required to
performthe inverse process (Inverse quantization) in

%@%riﬂ'ﬁﬁ@@hﬁﬂ)irﬁt%‘aﬁﬁms MR TR fRs§fghuict ur e:

IS 1s the maxi num structure used Iin the MPEG for mat

and has thghgoldogelndatLr Re (byted Withe BlSkasii®e  information,
(Vi deo_Sequence) Sequence header (Sequence_ Header)

RRANGIHE ek £ flefits frafndsSartgas anPMPRSRGoImAlddedat a (0)
and Extension (Extension_and User_Data (0)) 10 I nage

group head&he( Bfoumtioh Riust e _drleaped ) byubdockBatamd( 1he results
and Extension (Extension_and User Data (1)) | nmage

bbtaieed {reimctherieformatien codinde d.g. A€ )eist & lingarbits-bytes stream.
(Picture_Coding_Extension) s User Data (2) and .
Ext ensi ons Wiexeeths d-Giriiatskle bapath( Perodenatge apapmpression
(Picture _Data) Slice(Slice) Mcrobl ock E’Macrobl ocké
risorighimvBcvlied theonpshireaden, Rytterps @sadgpiBicsd Koy ghedencodes

eDfc 160 OEREEINGn (o SEFUPRLY G0 doUBGBRNEY 1006 Codes. The
SOPHARR, SRR IE bR gt ich, BEELENER bia can be
P LA, e Y905, o B 5 P B ormt e
SRR SRR oy e 0 e seence
e oh By s AR, A THHT o7 B, o
WhapiPubeinad shenarslapire information by means of the VLC is a linear
stream. The blocks are 8x8 data matrixes, so it is necessary to convert the
linear information in a square 8x8 matrix. This is made in a descending zigzag
manner, top to bottom and left to right in both sequence types, depending on
whether it is a progressive image or an interlaced image.

Inverse Quantization, consists simply in muitiplying each data
value by a factor. When coded, most of the data in the blocks is quantized to
remove information that the human eye is not able to perceive, the quantization
allows to obtain a greater MPEG2 stream conversion, and it is also required to
perform the inverse process (Inverse quantization) in the decoding process.

MPEG video sequence structure: This is the maximum structure
used in the MPEG2 format and has the following format:

Video sequence (Video_Sequence)

Sequence header (Sequence_Header)

Sequence extension (Sequence_Extension)

User Data (0) and Extension (Extension_and_User_Data (0))
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3D-i mages digital coding nethod and system which

provi des coded data for the transm ssion, reception
and display in 3Dvisors(r). It is another object of

the present invention to provide a coding schene in
whi ch the video data stream yipdeo- sequence structures
are 25 nodified and identification flags are included
at the bit level. It is still an object of the present
I nvention i SPRGEDT PicQird ahes@sh) Ng

sof tware p'?%cdi@”??%%ﬁer Such that™the

vi deo- sequgsseDatal (d§aht Ex¢andion (Extaasiondand fsel Dmita (1))
and inmage fields are nodified. 11 It is still an

obj ect of [nisyephiesdurtPictwenHeadet)o provide a 3D-i mages
digital coding hardware process, in a manner such that
t he el ect rOoiled inage axiepsivny@ictersn Qdding_dfxtensidny i ght
channel s is made, the error correction of the

di f f er encelben Deter(2) anddsxtensions 5 xtensiopr ard ddser_Detaye2))
Is stored in the 5 video sequence with the

TDVi si on( rimagechatd GYstureiddate}ier. 1t is still an

obj ect of the gr_es)ent invention to provide a 3D i mages
digital co%'i"??é he®)dwar e process, in such a way that

the i t ff f the DSP is doubled, th

si ﬁu: tngﬁe ugcfojlg‘fﬁr?@%%ﬁﬁlof:%egendenlt Svi 820 gi gnal 2 i's
i | abl 11S4: the i t

bufters of PBPhVEERR MGHST RS 2 EP e s P o

OF THE FI %édﬁilcg%k; ﬁ?t%]%rh?%ﬁéﬁnﬁﬁ)ckhpagﬁ war e and

sof t war e changes stereoscoprc vi deo i mage

codi ng. 15355935%02) represents the conpilation process

for MPEQ2-4 conpatible stereoscopic 3D video i mage.

Figure 3 repapseqisndd€od@{Sugliendeoenet Cbae) t he

conpi lation of MPE®-4 conpati bl e stereoscopic

3D vi deo | Thgeviddd Getaedcs eproesmrisedt bk thesedstuetures, a video
format for the conpilation of 20 MPEQR2-4 conpati bl e
s¢quarrecispappliad-for MPE Grieayel MREGE doBnatepiresedarsiotdidferentiate
map of the technol ogﬁ/ branch to which the coder of

eaech peesiemit mustdrr validaied dhefsmmegiete)y afieetheosedanse header,
3D-i mage processing, its coding, decoding, )
hesP@IHGROPENSIOR 46 NEeSaltt BNPWIH dha RPOBIRC extension not follow

the header, then the stream is a MPEG1 format video stream.

BRIEF DESCRIPTION OF THE INVENTION

It is an object of the present invention to provide a stereoscopic
3D-images digital coding method and system, which provides coded data for
the transmission, reception and display in 3Dvisors®.

It is another object of the present invention to provide a coding
scheme in which the video data stream video_sequence structures are
modified and identification flags are included at the bit level.

It is still an object of the present invention to provide a 3D-images
digital coding software process, in a manner such that the video_sequence,

identification flags, data fields, and image fields are modified.
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HDTV and 3DVi sors(r) display. 25 DETAI LED DESCRI PTI ON
OF THE I NVENTION Wth the objective of obtaining

t hree-di nensi onal inmages froma digital video stream
nodi fi cati ons have been nmade to the current WPER 12
coders by making changes in Rgrdware and software in
different parts of the coding process. As shown in
Figure 1, the MPE&-4 conpatible TDVision(r) coder

(1) has i tg)@@ﬂl Qﬁg) Pag:t Bf ﬂﬁaeﬁr)%s(eﬁ’? .%Hﬁ&g&fﬁdﬁdﬁig%o images

software (

Bi@ﬁaF‘Hﬁ?ﬁr\gﬁthé}Hw@F@C&%%egé tihegC ﬁﬁﬂne?bﬁﬁéﬁ Wbt tth@ )electron[c

present | nvention Is shovvn act ua € | mage

E6mbaki&on BBfvdeh ﬁw@h&ﬂtatn@iohgﬂt@hanﬁalbl i9 mmw@éﬁbr @Brrectton of
and error detection process (11); the di screte cosine

theaaisfersrioef betetcenrninageapplmade .t theqhrabgssdd immpigan iy stored in the

paraneters (12), then the quantization matrix (13) is

vidpbi sefjuemcervddr theoT D¥isign® techmotogynideniifadri on process,

10 the matrix to row conversion process (14) is

appl i ed, h#restilhan pbjsct bf the present mwentjomtp pIsIIViCch@ 3D-images

variable length coding (15) exists and, finally

digifabcoding hardvwears RFACeH ¢al SHel & wawih gth %Uﬂauwerlrnemory of
ut this conpilation process a, form

ﬁ—%%rspt'g d%g';) %MT’F@”@@@B% |"EH:|PLf5t o Pﬁ@g@er@@%ylﬂgplsdgpals is
Freate Sha e P b GHibled b ABmnbe Ml iR g video

gn éEe sequence- header (32), wuser-data (33),

QH nce-scal abl e-extension (34), picture-header (35),
pi cture_codi ng_extension (36) and

pi cture-tenporal -scal abl e-extension (37) structure,

thus obtaining a gQEPbEsERPHONGFRIE ABBREP! | ate for
stereoscopic 3D- drgrtalr rmage taken wth a

TDVi si on(r Figgit@ rerarosarits GREBzRdwafe Ahe iftweré Whangasdor the
t he vi deo-sequence of the video data stream nust be
sededicepid BDividdaiideagdeodingessary flags to identify at

the bit level the TDVision(r) technol ogy coded i mage
type. The FRigdré i 2arémmesenise thedeompilaticn fprocess nf@r MPEG2-4
coding stages, i.e., Wwhen coding the dual inmage in
wnmtlblga‘temaseqmc\aﬁbwde@cumﬁget he i mage by 25

har dwar e. o
Figure 3 represents the software format for the compilation of

MPEG2-4 compatible stereoscopic 3D-video image.

Figure 4 represents the hardware format for the compilation of
MPEG2-4 compatible stereoscopic 3D-video image.

Figure 5 represents the map of the technology branch to which
the coder of the present invention belongs: namely, stereoscopic 3D-image
processing, its coding, decoding, transmission via cable, satellite and DVD,

HDTV and 3DVisors® display.

DETAILED DESCRIPTION OF THE INVENTION

With the objective of obtaining three-dimensional images from a

digital video stream, modifications have been made to the current MPEG2
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Software: The video sequence headers are nodifi ed.

The identification flags are identified. 13 The data

fields are nodified. The image fields are nodifi ed.

Har dware: An el ectronic conparison is made between the

left and right 5 channels. E_@e difference is

processed as a B type inage (error correction). Then
is stored vvlth the TDVision(r) identifier. The

SR 9L SRR s o e
é@%@ﬁ [%j%bé%:s AQ%hbW?x”Fn FRAREN, %eterE%%%bcngﬁﬁét 1§ TDVision®

si mul taneo I np jut epen

¥O4E0( Bl kRIS W b@ﬁﬁ@nﬁﬁd&@sé qz} E@hle%értﬁﬂﬁ@nos&ftware (3) and
left-right existing sighal froma stereoscopic

ﬁ@f\dv“ﬁar@f(@{]bzhwwa is allowed; the DSP is enabled to
conpare the input buffers for both vi deo signals. 1s

The har dwatre figork 29 the aoesgilatisncerocessl of uhei codernabjesll of the
MPEG2 manner as a function of a single video input
presentinvenbioh isishnains actusdly, thedimagdeg(t0) iatakerakpd imstdbmitted
el ectronically conpared, the difference of the
toapastictoeompensation and errahdetacgﬁm Pseasssl (§ 1):dhe discrete cosine
obtained, said difference is stored in a ~ tenporary
Bansiorm fﬂJn@tl%m % aPpled de tchangesf rwwya@@amﬂe@m)amen the

aw%gbe et 5 AR 1 Branribicshy iR dpomralgstion grocess,
e e b Pediers B BroceBa &) W BPalivdr ereDhepbrpfity of
Fg@rﬁbcgﬁ{%@dw B 3Endif HodinGolienefists" ahS MEMy the video

R fhy %ﬂ] co}%ﬂu@alté/ (atﬁzelsI %H RedNgh &b} ﬁf‘%atrrlﬁ'/e gut this

r| t signha are bot signals are sto

Fg@hﬁ%@ %@%F‘gﬂﬁ‘?t (883 Fig.t Be ofl MPEENCBnIRRIPREBD-image
compilation method must be followed, actually, as it is shown in figure 3, the
video_sequence (31) must be modified in the sequence_header (32),
user_data (33), sequence_scalable_extension (34), picture_header (35),
picture_coding extension (36) and picture_temporal_scalable_extension (37)
structure, thus obtaining a compilation format appropriate for stereoscopic 3D-
digital image taken with a TDVision® stereoscopic camera.

The structures and the video_sequence of the video data stream
must be modified to include the necessary flags to identify at the bit level the
TDVision® technology coded image type.

The modifications are made in the following coding stages, i.e.,
when coding the dual image in MPEG2 (software);, when coding the image by
hardware.

Software:

The video_sequence headers are modified.

The identification flags are identified.
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Is conpared, the error differential is calculated and
the information is stored 14 (45), the correct inmage
is coded (46), the coding is carried out as an "I"
"B" or "P'" type inmage (47) and is finally stored in
t he vi deo-sequence (48). It i essential to duplicate
the nmenory to be handled by the DSP and have the
possibility of disposing of up to 8 output buffers,

whi ch al | O’f"hé'@%ta? ﬁelBE%YéWdfd:ﬁé@ si nmul t aneous

representation of a stefeoscopi'c i mage on a device

such as TDyhsii Béé)ﬁeﬁis%ﬁg'rﬁ&ﬁl ity Actually, two
e

channel s nust Initra zed en calling the
progr amm ngafiivafd: Texas Instrunments TM5320C62X DSP.
MPEG2VDEC create (const | MPEQVDEC fxns*fxns, const

10 MEPQ2VDER BRcBOR BempaF3on WWehade Mﬁ’&%\éﬁE@le‘ XEF8 ahd right
VMEP&QVDEC Parans are pointer structures defining the

operati on ghammaiéers for each video channel, e.g.:
3DLhandl e = MPEQVDEC cr eat e(f xns3DLEFT, Par arrBSDLEFT).
3DRhand| e Fhé/EiEE@RECs processed as a B type image (error correction).
creat e(fxns3DRlI GHT, Parans3DRI GHT) . 15 Thereby enabl i ng
two video themitds stared mathdthe JdRision® ideptifiemi ng two

vi deo handl ers, one for the left- ht stereoscopic
channel . AT a@@bﬁag%wss@m%lgeddettla@tcomn? reentagy ReHeed and

b t d which of_ th
DY o har T er he esU 4rBisayor Mad sypregt nghe eseegmﬁcrm&?kffﬁé ©

ﬁEpL? ?ﬁt' oﬁﬁﬂ-{aayl\l?h r{ﬁ@gtg@%%%{/gﬁ&;%ﬁb%;mr is°doubled; the
i RS IR g
%@Tcr At unc@ﬁon Oi'{".be%%ﬁ%&)&ﬁ %ggﬁénd%ﬂ) fcgg?g%\ie@e@ tc?? era is
bwe&uﬁm_gﬁtﬁ@d% E&Mpard W.lﬁﬁ%b@ﬁ@f@i’rér both video

input2 is the pointer to the external input buff
gidgaRss, and input3 is the size of the external |nput
buffer size. 15

The hardware coding process is carried out in a normal MPEG2

manner as a function of a single video input channel, both signals (left and
right) are taken and electronically compared, the difference of the comparison
between left and right signals is obtained, said difference is stored in a
temporary buffer, the error correction is calculated in LUMA and CHROMA in
relation to the left signal; the DCT (Discrete Cosine Transform) function is
applied, and the information is stored in a B type block: '

a) Within the USER_DATA()(SW) identification structure

b) Within the PICTURE_DATA3D() structure
Continue in the next frame.

Hardware is represented in the block diagram in Figure 4,
actually, the left signal (41) and the right signal (42) are taken, both signals are
stored in the temporary buffer (43), the difference between left and right signals

is compared, the error differential is calculated and the information is stored
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3doutl eft_pb is the address of the paraneter buffer
and 3doutleft fb is the beginning of the output buffer
where the decoded inage will be stored. The timecode
and tinmestanp will be used for output to the final 5
device in a sequential, synchgoni zed manner. The

i ntegration of software and hardware processes is
carried out by devices known as DSP, which execute

@tt@%ﬁ%éggﬁ’% ﬁ @%cgg@@zthe Egﬁggggggﬁ@deou as an "I", "B" or
mqybgﬂﬁag@m?mdwmaﬂwsw@a in ﬁﬂcﬁhd@@%étﬁfedcb 48yn

, conststing of functions list 10 or pr ocedure

cal I's | ocaﬁeﬁsﬂes@erttm td8Bprdide ¢Ad Inesmbiy ©obé WangledWyt the DSP

this reference information, the present application

aod haVPEKR pbesitriity oﬁdtspbslhbeofaib toragritputcdhufiers swhisheallow the
Actual ly, at the beginning of a video sequence, the
peyicuscand biead@neaus represspigtion of sesterpusicopicamaggson a device
appear. The repetitions of the is sequence extension

such apd Dvdgian®sadDYisot®e first. On the contrary, the
sequence header repetitions vary a little as conpared

to the fir&¢t U@Hbuﬂwenéeann@m V‘Ltsheb%o'ﬁtla('iﬁe@le‘ﬂhﬁﬂn@a”'ng the

QRARIEUNG Bpi TesAS MatBETs TSSO SRt B ot he

ot Cthe 3@1395%%‘7%5’9 Sres (EPSsi PGP R, SRR const
8%?(";5\/55&9#109351@ ard ponly has to search the

ous seguence e and t he sequence ext ensi on

to be abl ewt%rgerwﬁametol&r%w m@EP@mcnpﬁ%ybgﬁo.nter

stream This also happens for video strea at co
ﬂ?&ctﬁ?e%r defihirdMtHe Gperb8sh Eﬁfeﬂﬁetewﬁﬂ ARhaidet ehanned, e.g.:

decoder turned on when the program has al ready

stared. 253DBpghdle = MPEsmwBEcecd@emgﬁns@DpEFmmr@nssoLEFT).
hi gher information level on the video stream for

clarity puspRbeadlshe MREGRYDEC_dedte(hosBDRIGH hearan<3ORIGHT).
each is also indicated, the nost significative bits

are | ocat eiheviebli enahbng svpueyideo eﬁh@mﬁl@nto be decoded and
(Sequence_Ext ension)- structure, it is forned by the 16

obiaining o yidegdhandiers, e fribe | %&aatstereoscoplc channel.

A double display output buffer is needed and by means of
software, it will be defined which of the two buffers must display the output by
calling the AP function:

Namely, MPEG2VDEC_APPLY(3DRhandle, inputR1, inputR2,
inputR3, 3doutright_pb, 3doutright_fb).

MPEG2VDEC_APPLY(3DLhandle, inputL1, inputlL2, inputl3,
3doutleft pb, 3doutleft_fb).

Where 3DLhandle is the pointer to the handle returned by the
create function of the DSP, the inputl parameter is the
FUNC_DECODE_FRAME or FUNC_START_PARA address, input2 is the
pointer to the external input buffer address, and input3 is the size of the

external input buffer size.
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Field # bits Description Secuence_Header_ Code 32
Sequence Header Start Ox00001B3 Horizontal Size Val ue
12 12 less significative bits for width Vertical Size
Value 12 12 less significative bits for height Aspect
Ratio Information 4 inmage asggct 0000 forbi dden 0001
n/a TDVision(r) 0010 4:3 TDVision(r) 0011 16:9
TDVision(r) 0100 2.21:1 TDVision(r) 0111 will execute

a | ogi cal "&r‘iﬂmfﬂt_ﬁb %édﬂfetgdd}%kglgibﬂ%‘%rgmeter buffer and

conmpatibilrt syst ens reserve

FASTBILI S o LTy Wit o

b&kfrbd. 0011 25 0100 30 000/ 1001 (29.97) 0101 30 ~
011050 0111 60,000/ 1001 (59.94) " (a logical "and"

wi || be exeqetigtedode ardl¢éimedstarnptwilllbebasedvdsdoutput to the final
conpatibility with 2D systens.) 1000 60 1111 reserved

deviee at a-sequestid Ssyfiobrdridzéc ssmiegni fi cative bits of
the video streambit rate

The integration of software and hardware processes is carried out
by devices known as DSP, which execute most of the hardware process.
These DSP are programmed by a C and Assembly language hybrid provided
by the manufacturer. Each DSP has its own API, consisting of a functions list
or procedure calls located in the DSP and called by software.

With this reference information, the present application for
MPEG2 format-compatible 3D-image coding is made.

Actually, at the beginning of a \fideo sequence, the sequence
header and the sequence extension always appear. The repetitions of the
sequence extension must be identical to the first. On the contrary, the
sequence header repetitions vary a little as compared to the first occurrence,
only the portion defining the quantization matrixes should change. Having
sequence repetitions allows a random access fo the video stream, i.e., should
the decoder start playback at the middle of the video stream it would be
possible to do this, it only has to search the previous sequence header and the
sequence extension to be able to decode the following images in the video
stream. This also happens for video streams that could not start from the
beginning, such as a satellite decoder turned on when the program has already
stared.

Namely, the sequence header provides a higher information level
on the video stream, for clarity purposes the number of bits corresponding to

each is also indicated, the most significative bits are located within the

sequence extension (Sequence_Extension) structure, it is formed by the



(bit_rate = 400 x bit_rate_value + bit_rate
extensioncc 18) the nost significative bits are

| ocated within the sequence_extension structure.
Marker bit | Always 1 (prevents start-code 17
failure). Vbv_buffer_size vakue 10 The 10 | ess
significative bits of vbv_buffer_size, which
deternmines the size of the video buffering verifier
fof8¥ing Sructlirddct ure used to ensure that a data stream
SefudiseUfBSderdecoding a limted size buffer w thout
exceeding or leaving too nuch free space in the

bigld er . Constrai ned_par anettdits f| adeschptiaps 0, not

48&kntd MAEER Code0ad_i ntragguant i zefeJuBhEd Hehder Start
I'ndicates iIf 7an intra-coded quantigghoPpamatrix is

avai lable. |f load_intra_quantizer matrix _
INerzontal rizeyVatHe zer matri x?%4) 8x 6412 lessesignitigative hits ton width

VBkiEASizSVai@di cat ed, thenqbt nmust P8essSHQRfiddOS bIREIR height
is a 8x64 matrix. Load_non_intra _quantizer_matrix

|t

Aspect Ratigdnfarmatioguant i zed?matri x '1392@8R9%DbI e, t hen
this flag nust be activated. If 0000 forbidden

| oad_non_intra_quanti zer_matri X .
Non_intra_quantizer _matrix (64) 8xé#01n3a JERNR ous
flag is activated, 0010 4:3 TDVision®

0011 16:9 TDVision®
0100 2.21:1 TDVision®

0111 will execute a logical “and” in
order to obtain backward
compatibility with 2D systems.

0101...1111 reserved
Frame rate code 4 0000 forbidden

0001 24,000/1001 (23.976) in
TDVision® format

0010 24 in TDVision® format
0011 25 “
0100 30,000/1001 (29.97) *
0101 30 *
0110 50 ¢

0111 60,000/1001 (59.94) “(a
logical “and” will be executed in
arder to obtain backward

compatibility with 2D systems.)

1000 60
1111 reserved

Bit_rate_value 18 The 18 less significative bits of
the video_stream bit rate
(bit_rate = 400 x bit_rate_value
+ bit_rate extension<< 18) the
most significative bits are
located within the
sequence_extension structure.

Marker_bit 1 Always 1 (prevents stari_code
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the 8x64 data form ng the quantized matrix are stored
here. Sequence-extension Field It bits Description
Extension_Start Code 32 Start, sequence-extension,

al wvays 0x000001 B5 Extension_Start _code_ldentifier 4
Identified by extension type;gxl

Profil e-and-|evel-indication 8 Defines the profile and
the video stream | evel Progressi v%ﬁ&%gence 11 =

frames, 0 = franes and field Chronma tormat 2 00
Vesepuféar Sitedvalu® 10 4:2:20 11 4: 4THe 10 less significative bits of
Hori zont al - si ze- ext ensi on 2 sequenognheaffer sixd, avition

18 Vertical-size-extension 2 sequengerrh@dehe size of the video

extension Bit-rate-extension 12 sw&g@m g VBV) a
extension Marker-bit 1 Always 1

Vbv_buffer _size extension 8 sequenc sthctur used oensure that a
Lowdelay 1 1 = Does not have B typ

al so cause an under-utilization of9% “nB f%?e buffer
during normal playback (known as BV ‘P Yreye8§ding-ordegying
contain B type inmges; but it canne® fﬂ‘a@‘ef"BB@Pﬁﬁﬁgbﬁ'le
it cannot cause an under- utilizatiloiffesf the VBV

BUREfLined pATRAEIE 8] €NSHON N 2 Ayays 0, not used in MPEG2.

Load_intra_quantizer_matrix 1 Indicates if an intra-coded
quantization matrix is available.

If load_intra_quantizer_matrix

Non_intra_quantizer matrix(64) 8x64 If a quantization matrix is
indicated, then it must be
specified here, it is a 8x64
matrix.

Load _non_intra_quantizer_matrix 1 If a non-intra-quantized matrix
is available, then this flag must
be activated.

If load_non_intra_quantizer_matrix

Non_intra_quantizer_matrix (64) 8x64 If the previous flag is activated,
the 8x64 data forming the
quantized matrix are stored

here.
Sequence_extension
Field # bits Description
Extension_Start_Code 32 Start, sequence_extension,

always 0x000001B5
Extension_Start_code_ldentifier 4 Identified by extension type 0x1
Profile_and_level_indication 8 Defines the profile and the

video stream level
Progressive_sequence 1 1= frames, 0 = frames and field
Chroma_format 2 00 reserved

01 4:2:0

10 4:2:2

11 4:.4:4

Horizontal_size_extension 2 sequence_header extension
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Frane rate extension d 5 Next_start_code() Extension
and user data (i) It is a container for storing other
structures and does not have its own data, basically

it is a series of extension-data(l) and user-data s
structures, in sone cases thggstructure can be
conpletely enpty. Extension-data (i) This structure

@ a ns a s g@le structurg ext ensi gn. Theh ckgn N n
BBl e eBlsTRihe ol nod dEpends o PHENGRINBT SIS

Bhi e Gaderdiie  the value ab | or Zequbnté_headeyexterision
"0", then the data-extensign follows a iq

@@Hﬁ%ﬁ@ -extensi on and thelext ensi dHW@¥Ed(i) can

YRRt RiferbeEs: eﬂ@ﬁs.oﬁequencadl spl a»se%bﬁeélmhdyr Xfthsion
sequence-scal abl e-extension. If i = 2,

kewudelaye fol l ows a picturd_coding hxm@mthawﬁ tipe

can contain a quant_matrix_ext ensi dmages, and can also cause an
copyri ght _extensi onQ picture_di splraleretitizatzinosfdche VBV

pi cture_spatial _scal abl e_ext ensi on(juffer daving Hormal playback

pi ctur e-t enpor al - scal abl e- ext ensi ONMkndWh 2sBIG Bhabes)
al ways starts with Ox000001B5. 19 User-data The user

data structure allows the specific Gatcanf@ntap B type images;
application to be stored within tHwtViceanosbgveRiE images,
(vi deo-sequence). The MPER speci fit canricdcadse annatder-
define the format of this function uilizétiat obthet V@Y weasfer.
Igata The structure starts with user-data-start-code

EramedeREX@NSIAhd contai n€ an  arbitrary nunber of

Frdnde (rdfelextitision Whi ch conii nues until the next start
code "inthe data stream (stream. The only condition

Next start icodg0es not have nore than 23 consecutive

zeros, as it could be interpreted as a start code.
Sequence_di splay_extension() io0o This structure

provi des information not used in the decoding

pr oces Extenmsionrarid nuser dét {i) ng to the coded content,

which is useful to correctly display, the decoded .
vi deo. Seqliémaeatitaipenforstorerg pihef structures and does not have its
own data, basically it is a series of extension_data(1) and user_data ()
structures, in some cases the structure can be completely empty.

Extension_data (i)

This structure contains a simple structure extension. The
extension structure type contained depends on the value of (i), which can have
the value of 1 or 2. If it is equal to "0", then the data_extension follows a
sequence_extension and the extension_data(i) can contain both: one
sequence_display_extension or one sequence_scalable_extension.

If i = 2, then the structure follows a picture_coding_extension,
which can contain a quant_matrik_extension(), copyright_extension(),
picture_display_extension(), picture_spatial_scalable_extension() or one
picture_temporal_scalable_extension. This structure always starts with

0x000001B5. |
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Field bits # Description

Ext ensi on-start-code-identifier 4 Mist be 2,
identifies the start Video fornmat 3 000 components
001 PAL 010 NTSC 011 SECAM 100 MAC 101 Unspecified
110 Reserved, TDVision(r) 1414 Reserved, TDVi sion(r)
Col or description 1 0 = does not specify color

par anet er s. = contains the following 3 color
paraneg$§ gblor _rprimaries 8 0 forbidden 1

| TU R recommendation 20 2 unspecified video 3

reserved 4t ﬁJ Wsét BatttPudureaioMnd s éfﬁ%ﬁﬁfﬂﬁéqéﬁ a®Bpplcation
| T R-BT.470-2 r1ecomendati on SYSTEM B, G 6 SMPTE

to70N storSHPRMEhitdAMe Fideo 2B8qui@sRr (¥deo_sequence). The MPEG2
Transfer-characteristics 8 O forbidden

specification does not define the format of this function or that of the user data.
The structure starts with user_data_start_code = 0x000001B5, and contains an
arbitrary number of data (user_data) which continues until the next start code
in the data stream (stream). The only condition is that it does not have more
than 23 consecutive zeros, as it could be interpreted as a start code.

Sequence_display_extension()

This structure provides information not used in the decoding
process, information referring to the coded content, which is useful to correctly

display, the decoded video.

Sequence_display_extension()
Field bits # Description

Extension_start code_identifier 4 Must be 2, identifies the
start

Video_format 3 000 components
001 PAL
010 NTSC
011 SECAM
100 MAC
101 Unspecified
110 Reserved, TDVision®
111 Reserved, TDVision®

Color_description 1 0 = does not specify color
parameters.

1 = contains the following
3 color parameters.

Color_rprimaries 8 0 forbidden

1ITU-R-BT.708
recommendation



O

1 ITURBT. 709 recomendation 2 unspecified video 3
reserved 4 | TU- R BT.470-2 SYSTEM M recommendation 5
| T R-BT.470-2 SYSTEM B, G recomendation 6 SWMPTE
170M 7 SMPTE 240M 8 real transference C
characteristics 255 reservedghatrix coefficients 8 0
forbidden | | TU RBT8709 recommendation 2 unspecified

video 3 reserved 4 FCC 5 | TU-R-BT. 470- ]
reconrmendation 6 SMPTE 170M 7 SMPTE ﬁ%ﬁ%}ﬂwﬁ‘%‘%
reserved Display _horizontal _style 14 [Sotesepad fied in

MPEG2 Marker-bit 1 Always 1 D splay-v, ' -sj_ze. 14
Not specified in MPER 4 Pl ay- Ve . Res T %70%
' SYSTEM M

recommendation

5|TU-R-BT.470-2
recommendation

SYSTEM B,G

6 SMPTE 170M

7 SMPTE 240M

8 — 255 reserved
Transfer_characteristics 8 0 forbidden

1 ITU-RBT.709
recommendation

2 unspecified video
3 reserved

4 |TU-R-BT.470-2
SYSTEM M
recommendation

5 ITU-R-BT.470-2
SYSTEM B,G
recommendation

6 SMPTE 170M
7 SMPTE 240M

8 real transference
characteristics

255 reserved
Matrix_coefficients 8 0 forbidden

1 ITU-RBT8709
recommendation

2 unspecified video
3 reserved
4 FCC

5 ITU-R-BT.470-2
SYSTEMB,G
recommendation 7

6 SMPTE 170M
7 SMPTE 240M
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Next - st art-code Sequence_ scal abl e-extension This

structure nmust be present in every scal abl e vi deo

stream which is that containing a base | ayer and one

or nore enhancenent layers. G s There area different

types of MPE& scalability, am exanple of scalability

for the main layer is that it contains the standard

definition of the video content, whilegt on

| ayer has additional data, which increg%eagﬁgég&&éb

Dispblayi_thodrontabetylence_ scl abl e- ext ensiNot dpesifieddn iMREG2
i t.s #ngscription Ext en ion-start-cogg-ide tifier 4

ihfs Scal abl e-node 2' 00 partition Wa¥td o1

DRpldyeverral @d ity 10 SMR scal abl e 1NdiagpRelfieddin MPEG2

scal ability G Layer-id 4 Layer nunber (0)

Newestarbywefepr edi cti on_hori zontal _size 14 Marker bit 1
Lower | ayer prediction_vertical _size 14

Hori zont al _subsanpling factor_ m5

Hori zont al _subsanpling factor_n 5

Verti cal _sSeqaepte ngchlatlderextehsiover t i cal _subsanpl i ng

factor n 5 Picture nmux enable 1

Mux_t o_pr ofhiessiructureequshbe present inueyenugcaabller vigeo stream,
Picture mux factor 3 22 G oup_of _pictures_header ()

which istthat cant@iniag & bage layelr andONgnol majeenhieggpment layers.

Group_of pictures hea Fi el its # De i pti
TherepaTrea gifferent types og ﬁFg%GZ sca?abkl)lity, an exa?ncpr!cle %fls%glability for

the main layer is that it contains the standard definition of the video content,

while the extension layer has additional data, which increase the definition.

Sequence_ scalable_extension

Description bits # Description
Extension_start_code_identifier 4 Always 5
Scalable_mode 2 00 partitioned data

01 spatial scalability
10 SNR scalable
11 temporary scalability

I

Layer_id Layer number (0)

-
o+

Lower_layer_prediction_horizontal_size
Marker_bit
Lower_layer_prediction_vertical_size

a

Horizontal_subsampling_factor_m
Horizontal_subsampling_factor_n
Vertical _subsampling_factor_m
Vertical_subsampling_factor_n
Picture_mux_enable
Mux_to__progressive_sequénce

Picture_mux_order

W W =2 a2 =

Picture_mux_factor



G oup_start_code 32 0x000001B8 Ti ne-code 25 Ti nestanp
for the first inmage preceding the

group_of picture_header Dronp_frane flag-1

Ti me- code- hours-5 0 Ti ne-code-m nutes-6 Marker-bit-1
Ti me- code-seconds-6 Ti me-co@e- pi ctures-6 C osed_gop 1
If 1= B inage, does not refer to previous inages
Broken-link 1 1 = indicates a mssing | type frane

whi ch dgegp ot pR¥ires_hésyerpre 0= the link is not
br oken NexT_§‘Part_cﬁde() S Picture-header Field bits

# DescIThiy stAitturd mibsethetdt 0P ER iRdgeX GRS 100
Tenporal _reference 10 | nages di splay order

Pi ct ur Groag bf_pivneres_Readef(pr bi dden 001 intra-coded
]),010 predictive-cpded (P) 011(B) hid . .
hei‘%ti onal _pr edi g’('tis\f’g coded 100 reseB?%%l"Fft'é’P MPEGL

&EPdup astarm Vestie 11 eserved 111 resergshoddiBs

Time_code 25 Timestamp for the first
image preceding the
group_of picture_header

Dromp_frame_flag-1
Time_code_hours-5
Time_code_minutes-6
Marker_bit-1
Time_code_seconds-6
Time_code_pictures-6

Closed_gop 1 If 1= B image, does not refer
to previous images

Broken_link 1 1= indicates a missing | type
frame which does not exist
anymore

0= the link is not broken

Next_start_code()

Picture_header

Field bits # Description

Picture start_code 32 0x00000100
Temporal_reference 10 Images display order
Picture_coding_type 3 0000 forbidden

001 intra-coded (l)
010 predictive-coded (P)

011(B)
bidirectional_predictive_coded

100 reserved for MPEG1
101 reserved
110 reserved
111 reserved
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Vbv_del ay 16 video buffer verification nechanism
(tenporal nenory) Full _pel forward vector 1 used in
MPEGL MPE& = 0 Forward f code 3 used in MPEGL MPER
= 111 Full _pel backward_vector 1 used in MPEGL MPEQR
= 0 Backward f code 3 used by MPEGL MPE&R = 111
Extra_bit_picture 1 Can be ignored

BB oL R G b s g

Pi cture_codi ng_extension Fi eI ption

B g8 | BRwaavectepde B2 Al ways L%GQHWEGS

Ext'ension-start-code-identifier 4 A ways 1000
F code(O)(O) 4 Used to decode M?E@?" ctors; when it
i mge, tdis data igeHiih gwhth 1111,
e(‘f(;)%?lj!? 4 F code:?l)(O) 4 Decoo1| ng |nforrmt| on
backvvards in nmotion vectors (BIPE@Zentild is a (P)

R Sef:oég(#%%mlk"%@!é.en;“ere .

i nformati on backvvards in noti WMPE&&200s,

Backward_f_code 3 used in MPEG1
MPEG2 =111
Extra_bit_picture 1 Can be ignored
Extra_information_picture 8 Can be ignored
Extra_bit_picture 1 Can be ignored

Extra_start_code

Picture_coding_extension

Field bits # Description
Extension_start_code 32 Always 0x000001B5
Extension_start_code_identifier 4 Always 1000
F_code(0)(0) 4 Used to decode motion

vectors; when it is a type |
image, this data is filled with
1111.

F_code(0)(1) 4

F code(1)(0) 4 Decoding information
backwards in motion vectors
(B), when it is a (P) type
image it must be setto 1111,
because there is no backward
movement.

F_code(1)(1) 4 Decoding information
backwards in motion vectors,
when it is a P type image it
must be set to 1111, because
there is no backward
movement.

Intra_dc_precision 2 precision used in the inverse
quantizing of the coefficients
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when it is a P type image it nust be set to 1111,
because there is no backward novenent.
Intra_dc_precision 2 precision used in the inverse
quanti zing of the coefficients 24 of the DC discrete
cosine transform 00 8 bitspprecision 01 9 bits
precision 10 10 bits precision 11 11 bits precision

Picture-structure 2 Specifies if theoi‘fﬁ%.gﬁgi c?scr%ité’i:gﬁlqe

infields or ina full frane. OOrﬁ_seriye I mage in
TDVision(r) format) 01 top field 10 srEEY i el d 11
by-frame image Top_field_first 1 O=00eckitepeidiem
field first 1= decode top field first ) ..
Frame_pred_frame_dct 1 Conceal nent-néﬂigolﬁ'ﬁ\/%'acbﬁ'%”l

Qscale_type 1 | ntra vic format 1 q4lfoepitpbRerian 1
Repeat-first-field 1 0= display a pro%]ressive frame

1= di splay two identi cal 17 11 bits precision

Picture_structure 2 Specifies if the image is
divided in fields or in a full
frame.

00 reserved (image in
TDVision® format)

01 top field

10 bottom field

11 by-frame image
Top_field_first 1 0= decode bottom field first

1= decode top field first

Frame_pred frame_ dct 1

Concealment_motion_vectors 1

Q_scale_type 1

Intra_vic_format 1

Alternate_scan 1

Repeat_first_field 1 0= display a progressive
frame
1= display two identical
progressive frames

Chroma_420 type 1 If the chroma format is 4:2:0,
then it must be equal to
progressive_frame, otherwise
it must be equal to zero.

Progressive_frame 1 0= interlaced
1= progressive

Composite_display_flag 1 warns about the originally
coded information

V_axis 1

Field_sequence 3

Sub_carrier 1

Burst_amplitude 7
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progressive frames Chroma_420 type 1 If the chroma
format is 4:2:0, then it nmust be equal to
progressive frame, otherwise it nust be equal to
zero. Progressive-frane 1 0= interlaced 1=
progressive Conposite_displagflag 1 warns about the
originally coded information V axis 1 Field-sequence
r 1 Burst litude 7 25
% §%§P§? hbg%ase 8 hbxtqg?art _code()
NBMLBEELEBdBQraI_scaIable_exten3|on() Two spatia
resolution streans exist in case of having tenpora
scalability, the bottomlayer provides a | esser index
version of the video 5 frames, while the top |ayer

can be useﬁﬁfﬁed@m Ps&é §lext yer3| on of

frames of e sane VI The tenporal”scalability can

be used byTgveiiial h"ééblutldr%»tréé’ﬁ% é)t"stflhe@aééegﬂﬁgfnﬁg temporal
whil e the greater frames per second would be used for

scdlatsility L Ah&i Isdttora_lagep gralides ah abbserekidexs version dfi ted video
bits # Definition Extension-start-code-identifier 4

Ramay s whild Ghe Rop dagsrcears diecased tmdefivé ta greaisethdes version of
indicate that the reference image will be used to _
flemed of ithe sameoddeo. ThewtgrsperaRsoalability cambesised by low quality,

low cost or free decoders, while the greater frames per second would be used

for a fee.

Picture_temporal_scalable_extension()

Field bits # Definition
Extension_start code identifier 4 Always 1010
Reference select code 2 It is used to indicate that the

reference image will be used
to decode intra_coded
images

FOR O TYPE IMAGES

00 enhances the most recent
images

01 the lower and most recent
frame layer in display order

10 next layer under frame
in display order

11 forbidden.

FOR B TYPE IMAGES
00 forbidden

01 most recently decoded
images in enhanced mode

10 most recently decoded
images in enhanced mode

11 most recent image in the
bottom layer in display order
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00 enhances the nost recent imges 01 the |ower and
nost recent frane |layer in display order 10 next

| ayer under frame in display order 11 forbidden. FOR
B TYPE | MAGES 00 forbidden 01 nost recently decoded

I mages in enhanced node 10 mggt recently decoded

i mges in enhanced node 11 nost recent image in the

EOMAT el defrafied s 3070 Tonpor aTemmasplsfarence

Marlkar bltit 1 Backwar d-tenporal -reference 10 Tenpor al
éefer enc

d
RERNe. Lompo Sl TeIPESS o 10k ensi on()  TEMRGRE! tefRrenge

NeRg 8t abd &) scal ability, the enhancement |ayer
contai nsS data, which allow a better resolution of the

base |l ayer so it can be s reconstructed. Wen an
enhancenent |ayer is used as a function of a base U

the. bot tonf ISy B PG a8 SREb NG o raet Th
or der 10 Off fd oG£ 8fnooBS Gl WafBbikyltnecE tlayer

| ayer. ure-Spati a e ex siono Held

%r’it&n‘stdé@f WHléH %ﬂow'-:é‘tb%'&%f ‘?Qsé]hﬁﬂrﬁ of‘?ﬁ@‘da@%”lhyér‘ 86 iffcan be
ways 1001 Lower | ayer tenpora erence

RROPEBO6RA! VR an enhancement layer is used as a function of a base
layer as a reference for the motion compensation, then the bottom layer must
be escalated and offset in order to obtain greater resolution of the

enhancement layer.

Picture_spatial_scalable_extension()

Field bits # Definition
Extension_start_code_identifier 4 Always 1001
Lower_layer temporal_reference 10 Reference to the
lower layer's
temporal image
Marker_bit 1 1
Lower_layer horizontal_offset 15 Horizontal
compensation
(Offset)
Marker_bit 1 1
Lower_layer_veretical offset 15 Vertical
compensation
(Offset)
Spatial temporal_weight_code_table index 2 Prediction details
Lower _layer_progressive_frame 1 1= progressive
0= interlaced
Lower layer_desintertaced_field_select 1 0= top field is used
1= the bottom field
is used

Next_start_code()
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| ower layer's tenporal imge Marker bit 1 1 O
Lower -1 ayer-hori zontal -of fset 15 Hori zont al
conpensation (COffset) Marker bit 1 1

Lower | ayer veretical _offset 15 Vertical conpensation
(O fset) Spatial -tenporal -weigght - code-tabl e-i ndex 2
Prediction details Lower-I|layer-progressive-frane 1 1=
progressive 0= interlaced Lower _|ayer _desinterl aced
field n field is used 1 = the bottom
fiel dC%?gﬁ%@te%X&I\..lg@@st art_code() 27 ) Copyright -
Extensirstarbcodasidentiierar4 - code- i denti fi efAhvayg OB s

. pght flag 1 if it is equal to 1 t ' :
%@%ﬁ"l"gf it ig zero (0), noq addi tion |f‘ﬁ§8é(§¥tﬁ§?ﬁsthen it
information is needed Copyright-identifi @?e% g—y” t
original 0= copy Oiginal-or-copy 1 Reselfied zéro (0), no
Marker bit 1 additional copyright

information is needed

Copyright_identifier 8 1= original
0= copy

Original_or_copy 1

Reserved 7

Marker_bit

Copyright_number_1 20 Number granted by
copyright instance

Marker_bit 1

Copyright_number_2 22 Number granted by
copyright instance

Marker_bit 1

Copyright_number_3 22 Number granted by

copyright instance

Next_start_code()

Picture_data()

This is a simple structure, it does not have field in itself.

Slice()

Contains information on one or more macroblocks in the same vertical
position.
Slice_start_code 32
Slice_vertical_position_extension 3
Priority_breakpoint 7
Quantizer_scale_code 5
Intra_slice flag 1

Intra_slice 1
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15

20

Copyri ght-nunber-1 20 Nunber granted by copyright
instance Marker bit 1 Copyright-nunber-2 22 Nunber
granted by copyright instance Marker bit 1
Copyri ght - nunber-3 22 Nunber granted by copyright
instance Next_start_code() Bigcture-data( This is a
sinple structure, it does not have field initself. s
Slice() Contains infornmati on on one or nore
BREERRBHOBKS in the same vertical 7 position. Slice
startcode 32 Slice_vertical _position_extension 3

Exir@riit \slig eakpoint 7 Quanti zer qscal e code 5
Intra sTice flag 1 Intra slice 1 28 Reserved bits 7

Extra anforinasibhcslick Extra-informagi on-slice 8
Extra-bit-slice 1 Macrobl ock() Macrobl ock_nodes()
Ektra duit \sticé or s() Motion_vector() U5
Coded_bl ock_pattern() Bl ock()

Macroblock()

Macroblock _modes()

Motion_vectors()

Motion_vector()

Coded_block_pattern()

Block()

EXTENSION_AND_USER_DATA(2)

This MPEG2 compatible coding process is currently used to code
3D-digital images faken with the stereoscopic camera (52) of Fig. 5, which then
are passed through the compiler (51) and then a signal can be obtained to
display it in a PC (50), a DVD (53); when the signal in the decoder (54) is
coded, it can be sent in a decoder (55) for the image to be displayed via cable
(56), satellite (57), high definition television (59) (HDTV), or in a 3DVisor®
device(59), etc. Thus, the image can be displayed on:

DVD (Digital Versatile Disks)

DTV (Digital Television)

HDTV (High Definition Television)

CABLE {DVB Digital Video Broadcast)

SATELLITE (DSS Digital Satellite Systems); and it is the software and
hardware process integration.

Regarding hardware, most of the process is executed by devices
known as DSP (Digital Signal Processors). Namely, one Motorola model and

one Texas Instruments (TMS320C62X) model.
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EXTENSI ON_AND USER DATA(2) This MPEQX conpati bl e
coding process is currently used to code 10
3D-digital imges taken with the stereoscopic camera
(52) of Fig. 5, which then are passed through the
conpi ler (51) and then a sigpal can be obtained to
display it in a PC (50), a DVD (53); when the signa
in the decoder (54) is «coded, it can be sent in a

d d
(56) “°Cat ofhesE DS e Hhérefings i) SMBClagfate Hidin G and
AE@SWBW 19hglidges, PRGN b{()che HIa]rﬁjfé’(ﬁMféi'% Eﬂbstldﬁ cEach DSP has

the Tmage can be di spl ayed on:
WEHRAtAIPE c@héisﬁhg oPEMunBlicnd it oTQir@{‘s’étﬁJr@ Qﬁallﬁwaétédﬁﬁrgme DSP
Definition Tel evision) CABLE (DVB Digital Video
o badzidisd )by26ofidiel [Ardim {hRSEefBraiceainfdsatatioh| tree 3D-images are
Systens); and it is the software and hardware process
codextyvehicloare m@\aaﬂbIegNiH‘aﬁmwnP&Gmmaifandheitrpﬂmimwn coding
is executed by devices known as DSP (Digital Signa
gigogtws.ovdien terefoymatae wso@edxl theraR|is dmghaeeoimawaing the
Instrunents (TMS320C62X) del. 29 These DSP are
@freéigcrt@ﬂwﬁemﬂﬁﬂﬁoﬂy%?@ﬂaﬂﬁ@uﬁ@@ Q@'g,fp@ctg}mamgc@ﬁgnyprocesses

o oRmane M EE G Fomp esBBHY B0 SFAM. & funct i one
ol | ed by BORER shbadmetfi e PerByarBo Tvedishal Mysirated and

bR OB i b B0 P SRR Al 1
%ﬁﬁmﬁﬂ@n% BF BMWQQﬁs"&bﬁ Be FAIRIwithO® d&pRrdi fanPﬂPl%réi’:%g@f f the

runni ng t ction, conparison, quanti zation

Q%Eeﬁt’ﬁ‘\%hﬁ’éh %Péu&ﬁﬁ’nbaﬁlcat" &@@éﬁ@%hah@e@éﬁéelhtérﬁiefd%rﬁe
the MPEG2 conpressed video stream Particul ar

eonel 151he felfowihg claimenss tintlé\uhahges ahtiinsdifiedthmhsaal
io described, it will be obvious for those skilled in
witkinaght scbpé of éhvepasenhipwiehtioat i ons or changes can be
made wi t hout departing fromthe scope of the present
invention. Al such nodifications and changes are
intended to be covered by the follow ng clainms, so
that all changes and nodifications fall
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within the scope of the present invention. 0 30

CLAIMS 1. Stereoscopic 3D-video image digital coding

nmet hod and system conprised of a MPEG type codi ng
process including a software algorithm and changes in

the associ ated hardware, chaggcterized by nodifying 5

the software in the coding process, nanely: nodifying

the video structures; nodifying the video-sequence

header of the video data sg[@aaws nodifying the

bit-level identification flags; nodifying the data

fields ; 40 nodidybdidpid@D-URes |f1‘\@ed§|grtal coding method and
St ereoscopi ¢ 3D-video i nmage digital coding nethod and
Syt APRisHANof t MPEGNt¥pe feodiferprobegadheiud mgdabsmftware
the vi deo-sequence video data stream being conprised
alfjotithen ol ahsnggs i thechssardated dopudwas, lnbadsoterized by modifying
sequence- ext ensi on; 15 extensi on-and-user-data (0);
theagitvatre pin thaiceding gacleass, namedhsi on- and- user - dat a

(1); picture header; picture_coding_extension;

ext ensi onsmadifyingdhe yigies gtrciungsct ur e- dat a; sl i ce;

macr obl ock; nmotion vectors; coded bl ock patter

bl ock; seqieAf¥ng ke viskes Sequerscealﬁﬂd%d) @r@ﬁomﬂe&m

and MPER2. 20 D- d di t al
Sodi ng et modining the biTeve iusiiGatien Toot alm 1 912

f h h head
structur e DPBIVARES Bat GRS T ni o mat i on | evel abou
the Vi d_eo @,ﬁﬁﬁﬁﬁg'tﬁem%g?ﬁémm rati o-i nformati on

field, in and" is executed with 0111

in order o ob I
5 S@%W%tagago daed%: Eig&\%\] %Hrhg method and

2D-systens; and a

éy‘é&érﬁabcccﬁﬁﬁ\g t QHRe Ut ef@rrtWeF er@ddctelized We{het 0|deo _sequence
obtai n backward conpatibility wth 2D systens. 4.

vitieo elass streamIig demprised of theofollewingpstrurgumst hod and
system according to Claim1, further characterized by

t he sequence_header; sequence_extension;
extension_and_user_data (0); group_of pictures_header;
extension_and_user_data (1); picture header; picture_coding_extension;
extensions_and_user_data (2); picture_data; slice; macroblock;
motion_vectors; coded_block pattern; block; sequence_end_code, it is applied
for MPEG1 and MPEG2.

3. Stereoscopic 3D-video image digital coding method and
system according to Claim 1, further characterized by the sequence_header
structure providing a higher information level about the video stream in the
aspect_ratio_information field, in which a logical “and” is executed with 0111 in
order to obtain backward compatibility with 2D-systems; and a
frame_rate_code in which a logical “and” is executed with 0111 in order to
obtain backward compatibility with 2D-systems.

4. Stereoscopic 3D-video image digital coding method and

system according to Claim 1, further characterized by the
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31 extension-and-user-data (i) structure being a

container for storage of other structures and in sone
cases an enpty structure; the value of i may be 0 6 2,

if it is equal to O then the extension-data follows a
sequence-extensi on and the extension-data(i) contains

a sequence_di splay_extension or 5
sequence_scal abl e_extensi on; when i =2, then the
ERlhQWnNandt st 5@ [iP sBuctRiré éigy GobmeirR¥ 8 Stdtlige of other
contal ning a quant_matri x_ext ensi onQ

sPOMUIEHAn® i SMBEAGEs an empty structure; the value of i may be 06 2, if
pi cture_spatial scal abl e_extensi onQ or a

piis equal toedntlasrathes exlieabioa- datacfotiows.a Sequdirmec exiemgion and the
3D-video image digital coding nethod and 10 system
axteosibinndatagi) Gl ai enrtainbur t har chsecueneei diedlalyyextieasion or
sequence_di spl ay_extension() structure providing ]
sﬁqmnmoalagmmem@m oaben Egnttban theef@llowing structure is a
correctly displaying the video; in the video format .
pickure_reding_extgasiont i edceiteining 1. @ St aHaBkelrix_extension(),

3D-video i.mage digital ;coding,. nmeth and ., 15 system
SERBIAN RIeNa: m 1P e, ARl S G, PYeaSRph he o a
seqguenge-scal abl e;ext ensi on structure having

R E-5AArOTd Sga%ll?fec—r?xﬂ?ﬂﬁ’%se the definition, as it
contains the ba : e ]

cont i et e, DS NETa b REoe HANE S AR Srethod and
ﬁgﬁéﬁp' 'éééﬁr&iﬁg | ayer didimY 1,  further characgerized by the
wer | ayer preédiction vertical _size;marker bit;

LeyGEndARIpIR) Q8ttetisichl) ¥8hEuf@brovidingShfmation about the coded
hori zontal _subsanpling factor_m

Benrtene tkaiul Sersaradtiyndispaging the; viéesd] in the video_format field it is
cal _subsanpling factor_m

idemtifiedwitbubsianpl i ng_fact or _n; pi ct ure_nux_enabl e
Mux_t o_progressi ve_sequence; picture_nux_order;
pi ct ure_nuf. f acStareogcort sildviskeopina@Ddigiti ccodingyenethod and
digital coding nethod and system according to Claim
systeny t haecardiigactier i Adaimby tlhe Pirthair e-dhakrderizeds by  the
t t bei defined with i) di t .
PeaNeNqESeRIaPIE GNP §i5W5tUre Daving: adsiidenal dala Which jngrease
P), 011 f i -direct;j | | dict,i. di ; .
T A o e
bani Gt . . / L . i
SBeNalg ey 2088 Ly ani. el S b by 11:  tever id
foWdMRIyeF 1REARESH | VetllcdlYsitEnatkEl Withowkk YSY&H Brediction_vertical

_size;horizontal_subsampling_factor_m;horizontal_subsampling_factor_n;verti

cal_subsampling_factor_m;vertical_subsampling_factor_n;picture_mux_enable
: mux_to_progressive_sequence; picture_mux_order; picture_mux_factor.

7. Stereoscopic 3D-video image digital coding method and
system according to Claim 1, further characterized by the picture_header
structure being defined with an image coding type field (picture_coding_type),
010 for predictive coding (P), 011 for bi-directionally predictive coding (B); a
video temporary memory (video buffer) verification mechanism.

8. Stereoscopic 3D-video image digital coding method and
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field specifying if the inmage is divided in fields or
if it is afull frame; 00 reserved form TDVi sion
format inmage, 01 top field, 10 bottomfield, 11
by-frame image; it also defines the follow ng fields:
conposite_display_flag; V_axi® 5 field-sequence;
sub-carrier; burst-anplitude; sub-carrier-phase. 9.

St ereoscopi ¢ 3D video i mage digital coding nethod and

SYStERMhcESRY &S €18im &, MORkef YParadeling ByO®eSpicture_structure
including a software algorithnms and changes in the

fisla eplesirdfg faheWnage i€ divided B ficiésiobif it isRdiufl iange;tdtereserved
hardware in the codi ng process, nanely:" 10 two

fonehe PR ot formee image, 01 topefieie) 0 botomnfeEid et birémme image; it
el ectronically conparing the left and right channels;

akbe cdefines sothedi ffokowinge fibkisweecompébsiteanisplaytitag; V_axis;
channel s is processed; the nmenory is doubled in order
fieldpseuanset a@bmafdeﬁ@yr%tnamiliwfl/ec sl RRITIET_PHRSY- of a
stereoscopic image; the DSP is enabled to, conpare

si nul t aneo8s ensg%fe%ﬁqmﬁ Sh-yidegoinmage: pigital geding mehod and

§€ﬁ$&m§ Pt S WYEEh tioe raning oaterg inrlyding®s software
. h [ d b h | i i
OBLETR ARG ShanedT Ro (1o SsFmantedn pudRerd hafeped by
RocByFRINE RakukaltOR GL RERIE nERbS SBAMLNS) ' of ¢

TDVi si on(r &amabpﬁgé&m SHGES ORP! eh%ﬁgd%igagaed when

digital coding ne and system according to alm

ShpafRh the 36E aRY i RhhRBekhthd BRHbaris@TBfE
%I%ecirﬁgk%@PCbﬁﬁaerg 12. Staerergb;hlgopi C %D vi deo Pﬁgge renee

He®ided lefiashd BighEtiashala s pRicesysd ehicanemioty igdbabled in order
Caim?9, further characterized in that hardware

toopidvidsathieopreviosi anids sinmulitameotis display of atstprsostopinemage; the
coding in the regular form (MPE&R) as a function of a
BiSiyiseenalded to spopace simaltaned®is endki bigfferstiar botnleftsight video
el ectronically conparing the left and right signals;

signals.

10.  Stereoscopic 3D-video image digital coding method and
system according to Claim 9, further characterized by the enabling two
independent video channels allowing the simultaneous input of two
independent video signals, corresponding to the existing stereoscopic left-right
signal of a TDVision® camera.

11.  Stereoscopic 3D-video image digital coding method and
system according to Claim 9, further characterized by doubling the input
memory of the DSP buffer.

12.  Stereoscopic 3D-video image digital coding method and
system according to Claim 9, further characterized in that hardware
modification consists in the following steps:

frame coding in the regular form (MPEG2) as a function of a

single video input channel;
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obtaining the error differential between the right and
| eft signals; storing the differential in a tenporary
buffer; 5 calculating the error correction in luma and
chroma in relation to the left signal; applying the
DCT; storing the informationagn a B type block, within
the U picture_date3D() structure.

taking both signals;

electronically comparing the left and right signals;

obtaining the error differential between the right and left signals;

storing the differential in a temporary buffer;

calculating the error correction in luma and chroma in relation to
the left signal;

applying the DCT;

storing the information in a B type block, within the

picture_date3D() structure.



