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STEREQSCOPI C 3D- VI DEO | MAGE DI G TAL DECODI NG SYSTEM
AND METHOD FI ELD OF THE | NVENTI ON 5 The present
invention is related to stereoscopic video imge
display in the 3DVisor(r) device and, particularly, to
a video imge decoding nmethod by neans of a digital
data conpression system which allows the storage of
t hree-di nensi onal information by using standardi zed

CIPE QSE%ISF@%imWBEGQN%E%NQ\Q‘bEU%ﬂ)gQ@EgY@fEM

Present ta conpression techniques are used |
order to decrease the NP METHOPRLion in the

representatiom of AT TmEge Or & Serres of TmEges.  The
standardi zati on works were carried out by a 15 group

of experts of the International Standardization

Organi zati on. Presepidip of RaeRivERf®Nr € usual |y

known as JPEG (Joi nt Photographic Expert G oup), and

MPEG ( Movi TePiprbsenrt ibvpatibnGisumlated cwmaisreoscopic video
characteristic of these techniques is that the inmage
bhagksdapdayr inc édbsedDdisoeBindevicet aedappaitoatiady, db a video
transform 20 adequate for the bl ock, usually known as
hageedecodéngenmthadf dymmeans . offhe tigitald céit@c REMHITEssion

submtted to a quantization process, and then coded .
gysten, whichmltewsdgenstesage ahéhreg-duneasioaadtinfeiseation by
is,a reversible process,. which .allows the exact

Hettheta rﬁ%e%fvompgfesmrb# QH€&n coded with the

25 variabl e-1ength code. The display of digital video
signals includes a certain nunber of imge franes (30

LS 5 125), O S0 R Bl R B SESRyeAE=S, Y 2
0 P PSR SR SEEfh R gt e n order
X IRIr8asé A \BIS: DEHsEM Piidn In dhePlePresentation of an image or
a series of images. The standardization works were carried out by a
group of experts of the International Standardization Organization.
Presently, the methods are usually known as JPEG (Joint Photographic
Expert Group), 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 display of digital video signals 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
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resol ution of 320 colums and 480 rows, the NTSC
system has a display resolution of 720 columms and
486 rows, and the high definition 5 tel evision system
(HDTV) has a display resolution of 1360 col ums and
1020 rows. In reference to a gligitized formof |ow
resolution, 320 columms by 480 rows VHS format, a

t wo- hour | ong novie could be equivalent to 100

shegkyoemeRf bfliz0phdlls WrARe dCHRHIRY t@he ldisgRAP&doIONoN of a
0 a conventional conpact optical di sk has an

BPti OXliafBls st?éiﬁaCBZy ®fapfe, 1He0i\yaBYtOstem MAGSEE Cdisplay
ard di sk as al gi gabyte capacity, and the

peSslebionc ofip3d20 opluintad aihd késhanows, tha@aNiTOC ofyfenr has a
nore gi gabytes. Al inmages we watch at the cinema and
dispday eenslion obd28dcaluntine apdi 426 pbwsofangr #reehighhdefinition

conpl ete |rragesNé£t atic imges, |ike hot ogrﬁihs) at
telgvisdon ystem hV)Hes an Sp'ﬁé’s@ﬁcéd ion of T cm!sumns and

and sequential manner at a 30 frames per second speed

(I%Of pawswen peieienee ihein digitiEechrionay & l%g@eaﬁi@tlea, 320
t ent f th rd t di

ERBmAS Bk £8 8@%% Suatiarma? @\ga%eﬁ?.ra nanae sauld be

fﬁﬁ;vaigd*s S 302" Qigkipves ori GRS Pl Saffﬁrraéaozolﬁ.%qrnpaﬂson

ST S S ey o 0.
P!ﬁﬁcygFQt %”ﬁiat dlc pary cﬂgkrﬂacfey“l ':»_g dc% td EB@SERW 3nd the

UnCtI on o space

fﬁ%ﬁint cd\hbﬁﬁt 69ﬂc§ﬁdfsﬁ&r ﬁé@é‘taega@é(cﬂt@w% 8Y hfsre g?@abytes

he i mages are displayed on a screen in a horizon

vertical rast Rhagbopweowdett o enel diakind and gt svdens are
so on, cycllcally The nunber of lines and frequency

bastdeonlithpl pyincamie odfappesating fcomeplicte imdgdhéstatic images,
format, such as NTSC, PAL, or SECAM 3 The video
fkgmiiatogamphe) dt gi gieatdspeed sVWhaydhen atiegbtesented in a fast
format, after being transmtted, received, and decoded
aadb%e@ugrpmalyartannef at @i 3p| tigmesy pes, senadtd spegd (30 fps) we
regul ar television set or the 3DVi sori1

pefceive 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 turn 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 and frequency of the display can change as a function

of the format, such as NTSC, PAL, or SECAM.
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this process is known as anal og-to-digital video

signal coding- 5 decoding. By definition, MPEG has two

di fferent nethods for interlacing video and audio in

the system streans. The transport streamis used in

systenms with a greater O err®r possibility, such as

satellite systens, which are susceptible to 10
interference. Each package is 188 bytes |long, starting

with an ideRbi {ided) I9gndradan. behbditidsy oo’ 8629862 M Higital

gaps and repairing errors possiblée. Various audio and

o rdes, ifed BamCEankmitteanyatéived, antbdekbdetir@bpadibplayed

stream si mul t aneously on a single transport stream

fua dispiie dwdder sutheys caredaiar ntdepasidentey oanthe 3DVisor®,
i ndi vidual ly decoded 15 and integrated into many

thisgmaopsesFhés pkagmam asr earalog-tosdigitah sidsensigralh cading-
| esser error possibility, as in DVD playing. In this

dasedintche packages have a variable-length and a size

substantially greater than the packages used U in the

transport Bdr inigna MPE & h&asct W9 sdiféerarie methods for
rogram stream 20 allows only a single program

E’Hﬁﬂ@ﬁtr‘.g BRSO aRERYHe 'Frtgﬁsﬂb?tﬁnhﬁg'%ﬁf@r am st reamns

handl e difg er ent pac{:agesEi the video andtaudi 0. t

formats are"GetGHER T SAF 'de%HS@& 7 oty tVYJm],a greater

S oBE S BT B ¥ i S Fagporie v
GROREFETLAT S0, gRRREEACOBPLAR) oIS, Mg i an

RIERARGtioh tresles’ e?lr“hicf? Bﬁék@fsorr%bbﬁﬁiﬂ@' Y8Bs Ah8 re?airing

conplete 4 image o frame 1S divided by a uni

eplore hamrgh RN \PSHe us At io NBed Qi €6 kprogram@ecdn bl teankimitted

pi xels x 16 pixels matrix, and is ordered and naned
boer tive hedrisporadrd st sitmultdrgdduslifvorm avsinlgle treatsgost stream;

array on screen, the information sent over the
dnedoniiid baader,ct@yf oah dws iredependently and 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.

Even when the transport and program streams handle
different packages, the video and audio formats are decoded in an
identical form.

In turn, there are three compression types, which are
applied to the packages above, e.g. time prediction, compression, and
space compression.

Decoding is associated to a lengthy mathematical process,

which purpose is to decrease the information volume. The complete
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5 special sequential sequence, i.e. the macrobl ocks
are ordered in ascending order, this is, macrobl ockQ
macr obl ockl, etc. A set of consecutive macrobl ocks
represents a slice; there can be any nunber of
macrobl ocks in a slice given ghat the ci macrobl ocks
pertain to a single row As with the macrobl ocks, the
10 slices are nunbered fromleft to right and bottom

ipabeP of Therudl Figkte iBUStviaeMEbyt Beunhotsllédeg@créblock, each
this is aformin which MPER “conpresses the video, a

APAGDDIFT B Aide18pestarid pixessss1 6 pielesmatiox, #a¢hs ordered
pi xel . Sone MPEG profiles require handling a rigid

ginidceasdd top Bo hottymvang hetthte sbbt.eEvemageitis omatrilkearray on
covered. 15 USP No. 5,963,257 granted on Cctober 5th,
$889em 0 that itfarmatioal senproverctbeairffoanatiode stiewagefollows a
decodi ng device with neans to separate the coded data
speptdi segheatiehssandenoegd.g.othe bracremlocks earecougered in
predi ctive coding top |ayer code, thus obtaining a
RiseeRAlg esdektthifctsurpasfollaek@omagrablogkls éC decoder

has means to 20 separate the data coded in the .
hi er ar chi c4Y &€t Pi&Pt’}rS@CPHVSr'HéFrQ 0GB {eRTesenisyR slice; there

A, S B SRS et v
PRdsbo s FNAR BEhol SR s eF dpe,magipbloghs. the
Yé’ﬂXe@a@?lhrﬁl?&é@t@rﬂf 1 €0 rl‘?@‘i’t”%'ﬁﬁ“ P%n“l |1t td;ﬂagge slices

I's generated fromthe sum of The sma regi on 1’ma

dist 2RYekNhePWhOR! RTRFH ClisoRhatia hofomdi th WHRGE MPEG2
Sai d predictive decoding device for an | mage data

sbhfadsskBCihed oRl b, Vardod B imaget Rot aeéeckearily needs samples
uni di mensi onal DCT coefficients. 5 USP No. 6, 370, 276

foardath @ixébr Bon® MPEB2 profilBsonequiseshandtegodi migid slice
method simlar to the above. USP No. 6,456,432 granted
struséptes thyewhieh bhe 200detimadashautd be aiveregiotects a
st ereoscopi c 3D-i nage di sgl ay system which 5 takes
i mages froMSﬂxN%eﬁ%@@c?—ﬁ ayanged pirastebenbtn WLRID Katata
and
et al., protects a flat video image decoding device with means to
separate the coded data by position areas and image form, bottom
layer code, predictive coding top layer code, thus obtaining a
hierarchical structure of the coded data; the decoder has means to
separate the data coded in the hierarchical structure in order to obtain
a high quality image.

USP No. 6,292,588 granted on September 18th, 2001 to
Shen et al., protects a device and method for coding predictive flat
images reconstructed and decoded from a small region, in such way
that the data of the reconstructed flat image is generated from the sum
of the small region image data and the optimal prediction data for said

image. Said predictive decoding device for an image data stream

includes a variable-length code for unidimensional DCT coefficients.
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mul ti pl exes the images in a field-sequential manner
with no flickering for both eyes of the observer. USP
No. 6,658,056 granted on Decenber 2, 2003 to CJ
Duruoz et al., protects a digital video decoder
conprising a logical 10 dispkay section responding to
a "proximal field" command to get a digital video
field of designated |locations in an output nenory. The

djgpt flo. Vet 3780 FUunty$t M iAprAdotipPeboy t chMﬁEGaJses a
vi deo decoder.” Inmges are decoded as a menory buf f er,

deeodwi® hyethodl similar tooiild abged. mai nt ai ni ng
conpensation variable tables and accessing 15 fixed

menory poi WS Neblegd5d|432 ayradied antSepfteatssr 248P, 2002 to
No. 6, 665,445 granted on Decenber 16th, 2003 to Boon,
baaze o gtaldanratea;tlsmtsm@dmpiimﬁ@bimagesdispﬁmays@m, which
flat inmages coding nethod and a f|lat |maﬁes decodi n
hekempdmages deyodiwg petapesdivies, cdisplaysednem tCWoa CRT, and
parts the first part to codify the image 20 for

(R0 BPMQ%W@&F‘@QQ& garf f'ﬁifé‘%é‘é'@ﬁé!abdﬂﬂnn@r M'H’é(%bﬂﬁ{j(e“”g

0 for tg i xel val ues of the inage data
%t"’ré%_ﬁi eBEFH’_fﬁ Pt@’%ﬂl’{ ®he switched according to the
January 1ot 2B B el SAoIE %eaﬁé’%‘ Fpeddos to
FRHDAS et W) Cgrtg't%%fs % S(ﬂg [tGf Jﬁé@réfecﬁ{}éére‘% L‘.Pﬁ’g Wfogical

circuit rncl’ m Ccroprocessor

antﬂ)gydséeﬁgﬁ I%é:ﬂcfﬂdlh 1153 aseﬁblﬂs | #fadya c%md to get a

or the crop 0ocesso the decoder.

@f fall Vddedeid of Heligndter I(ﬁ,‘éﬂidﬂ%t iM% r!ﬁ.utﬁ@@Cﬁﬁlél"nory The
delay, and a control circuit for determning the 6

@lﬁ%ml)’vlﬂébodllst)]/ai eystdmg 8l &4 wippedewiar a WMPEG? dégedeiecoder.
us 6, 678, 424 granted on January 13th, 2004 to

Faagesorarepdeicadiest sadhehamaemonpdelifegr ther eaémiorye buffer is
human vision system actually, it processes two inage
spginzizedi maiwtaiding nsd mipsnsatioonyadiable etalilesmande accessing
other, in different channels. BRI EF DESCRI PTI ON OF THE
fixegNmearery pointer tables displayed as data fields.

USP No. 6,665,445 granted on December 16th, 2003 to
Boon, protects a data structure for image transmission, a flat images
coding method and a flat images decoding method. The decoding
method is comprised of two parts, the first part to codify the image-
form information data stream, the second part is a decoding process
for the pixel values of the image data stream, both parts can be
switched according to the flat image signal coding.

USP No. 6,678,331 granted on January 13th, 2004 to
Moutin et al., protects a MPEG decoder, which uses a shared memory.
Actually, the circuit includes a microprocessor, a MPEG decoder, which
decodes a fiat image sequence, and a common memory for the

microprocessor, and the decoder. It also includes a circuit for

evaluating the decoder delay, and a control circuit for determining the
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It is an object of the present invention to provide a
stereoscopi ¢ 3D-video inmage digital decoding system

and nmethod, 10 conprised of changes in software and
changes in hardware. It is an additional object of the
present invention to provide ga decodi ng net hod where

the normal video_sequence process is applied to the

coded i nage data, i.e.variable | ength decoding (VLD),

i nve’r&@g?ﬁlﬁzﬁ g?g?ﬁrg%gﬁﬁe- tr ar???gr %I?(tlh%)g:dTe)}?Odaenrd

not i on- conpEPaNiooNg, 678,428 grantedn ab) Sshudfy tBh, 2004 to
present invention to make changes in the software
Fetgusmn protestsdac bdhayidhenbdentfof i z atdaitimé huhean vision
video format, 2D i mages MPE&2 backward conpatibility,
diystemmachwalhyg # pdGessesy tyot ipagensigealstior ivg dilmeensions,
| ast image buffer, 20 applying information decoding,

appl denige@ifamn theratber, wndétedest ehangels.he results in

the respective channel buffer. It is still another

obj ect of the present invention to provide a decoding

net hod with the video sequence process nornal form in
Such a vay t hat BBIERESGRIBTIONQF THE BENTION |

Loond., {hoyodk! i 2R e bR hrEPRLAEp B thSprovice
S1¢1803E8bL TR Brablc oRIALARCRONEE' $MehP and method,
LBpfREBFERantEs (DA EhEha el Bafdiake, Sen

i nformatiop i@egrp@id@%&ﬁa|a@19jleic%f4He dr%s%h@'iﬁ@erﬂ%ﬁt@tprovide

type franme. It is still another object of the presen

BN\deolddmy t Mahedi dehere dREORDPGAP! PiRiRDS el uditiceh process s
error correction is applied to the |ast obtained
appedvbeahet ded e viesget data] i @lariabte rlengtlordexsadings (VLD),
are 5 applied. It is also an object of the present

invegaei soamp programthe decoder by softimvegset guantization,
si mul taneously receive and codi fCY, two independent .
presgpanfgaretgpcosine_transform (IDCT), and motion_compensation.

It is also an object of the present invention to make
changes in the software information for decoding the identification of
the video format, 2D-images MPEG2 backward compatibility,
discriminating a TDVision® type image, storing the last image buffer,
applying information decoding, applying error correction and storing
the results in the respective channel buffer.

It is still another object of the present invention to provide
a decoding method with the video_sequence process normal form, in
such a way that when a TDVision® type image is found, the buffer of
the last comblete image is stored in the left or right channel buffers.

It is also another object of the present invention to provide
a decoding process in which two interdependent (difference) video

signals can be sent within the same video_sequence, in which
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It is still another object of the present invention to
provide 10 a decoding system which decodes the
3D-image information via hardware, in which a double
out put buffer is activated. It is another object of
the present invention to provgde a decoding system of
3D-image information, which activates an i nmage-
decodi ng selector in parallel and by differences. 15

' 0 her: obi ee el i [ [ 0
SR S P S LRI EE M

execut es t fejs §81F UHYIRER I0We Y OF 856 rABdeflt Slatfor ’P%Provide
correspondi ng out put buffer. DETAILED DESCRI PTI ON

AHEcCDYENT I sced8 ithevisienbenadri eorrektibar dvaipp iRl to the [ast
software al gorithns nakes possible the stereoscopic
abtaimedeimaferwhtnothe omgveasentrand \sloileh carectieteveetbrs are
as two i ndependent video signals but with the sane
appiedode, corresponding to the left and right signals
comng froma 3Dvision(r) canera, by sending two

si nul t aneolisispalsgr afrekipeh opthe trresest dpyentin to program the
identifiers, thus pronoting the codi ng-decodi ng .
He6edsE. by PIWALR.i ler UBPEIRNGRUSIY dEBC-IVEN AR c &Ry two

hapdl ed, b obt ai ni their difference, which is
%%%%;%Xtapm@ragyaﬁgﬁ% win the imge type

order to 8t 5 %f%tea&‘ﬁ?ﬁ'slr” ?ﬁ%ﬁﬁﬁﬁﬂ?%’iﬁ%%@ffﬁ%ﬁféﬁ” tp provide
i SRPBEEIERY, 0l ML ni g ARG Wit i
ﬂ@?@m}ﬁ’f@,riﬁ \@P&}fpét@dlﬁjﬁléloﬁt‘g@‘t‘%f@i isAdt ged, bf” a
ook-up ' tabl e nust be used to carry out decodi ng;

apply an i RVey a@ot§én objPE0eeIhe Eﬁéﬂehtawerm%rns;eo provide a
guanti zati on process in"which each data is nultiplied
b¥cadinplsysterappf BO-haageygifsamatsnneviiicAnativates an image-
function; apply error correction or notion

denpdirgptelwtist aypasaalte e byadifferenbési n t he decoded

i mge. The novel characteristics of this invention in
connect i onlt isoaksot anethersabject of ¢thamrespot inventiortdgaovide

w || be better understood from )
a 3D-image information decoding system, which executes the

decompression process and displays the corresponding output buffer.

DETAILED DESCRIPTION OF THE INVENTION.

The combination of hardware and software algorithms
makes possible the stereoscopic 3D-image information compression,
which are received as two independent video signals but with the same
time_code, corresponding to the left and right signals coming from a
3Dvision® camera, by sending two simultaneous programs with
stereoscopic pair identifiers, thus promoting the coding-decoding
process. Also, two interdependent video signals can be handled by
obtaining their difference, which is stored as a “B" type frame with the

image type identifier. As the coding process was left open in order to
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t he description of the acconpanying figures, together
wth the attached specification, where simlar
nunerals refer to simlar parts and steps. Figure 1
represents the technology map to which the subject
obj ect of the present inventign pertains. It shows a
15 stereoscopi c 3D-i mage codi ng and decodi ng system
and correspondi ng nethod. The inages conme from a

Pg %?é fgi féé}ﬁfﬁc?glc%?@evetlgéme'ﬂ?f % [®bh n%%@%%égf tbnfollow

are di's I'n any adequate s s

frﬁ§)dea—$‘<?n'gnf)%6@§é ORain2| Ogﬁﬁ y @a(‘%‘ﬂﬂeﬂé‘ﬁgﬂh%@c’oﬁn@@% the

be 0 transmi tedtoasys avi ng an adequat e

poaeHodstAerfsliena stpgmnt] RHlttRh G§Eabtam@hbmya heok-up
a cable system (36), a satellite system (37), hi gh

tehleniniuistn bleeludeds itoncapyt et (38¢odinga appryeczﬂtqpverse scan
vision systemsuch as TDVision(r)'s 3DVisors(r) (39).
process; 2agpigwananiveose kprantizatidn photdes shepbichf ebbb data is
process are outlined. The objective is to obtain
thrtipligd mbyisa osealar2 mpphagide finvense @uogmealtralnalf@mm function;
stream by naking nodifications to the current MPE&R

aBRBHETEOT SRErARYSS OtKYT GRaPRENSItiom StRged Aade eventually

in t process (2): the decoder (1) nust
é@ %Bnﬁ@&t&%‘l:‘ége‘gn %gﬁPEGZ 4. 9 Figure 3 outlines the

structures.t hat rrut be dif.i ed an .
Vi deo-sequghge”m’e O AFLE LRGSR ﬂ“'%r'&‘éfre”{'f?“i H’én‘i‘?'?’iﬁd'on
it o 208 4%‘%%?@25@@9%?‘9?‘2@& S0 ettdicuBbibrstod from
8 PR AR 8 P M e
VchWPc%%nf WS ¥intied hﬂﬁl%‘?ﬁls refer to similar parts gnd steps.

riable Iength decoding (11) (VLC, Variable-le

Decoder) i Figureonpr@pyesantd afel tBehholody dhapheo Maglich the
frequent 10 patterns are replaced by shorter codes

sobjddiosehbjecturnfi nhel epresdmtequepntipnar pertajrisacedd shows a
| onger codes. The conpressed version of

stereoscopic 3D-image coding and decoding system and corresponding
method. The images come from a stereoscopic camera (32), the
information compiled in (31) and are displayed in any adequate system
(30) or (33). The information is coded in (34) and then it can be
transmitted to a system having an adequate previous decoding stage
such as (35), which may be a cable system (36), a satellite system
(37), a high definition television system (38) or a stereoscopic vision
system such as TDVision®'s 3DVisors® (39).

Figure 2 shows a flowchart in which the steps of the
process are outlined. The objective is to obtain three-dimensional
images from a digital video stream by making modifications to the
current MPEG2 decoders, and changes to software (3) and hardware

(4) in the decoding process (2): the decoder (1) must be compatible

with MPEG2-4.
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this informati on occupi es | ess space and can be
transmtted faster by networks. However, it is not an
easily editable format and requires deconpression
using a |l ook-up table. 15 For exanple, the word BEETLE
Letter ASCI1 Code VLC B 01000910 0000 0010 10 E 0110
0101 11 L 0110 1100 0001 01 T 0111 0100 0100
Therefore, the ASCIlI code for the word is: 0100 0010

0110 0101 @-’%ﬁ@reoéo&u@ﬂa%% DR AR 1A RLP LR difiBd and
VLC: 0000 0010 10 11 11 0100 00010 01 11. 20 A

s S VRIED e lRATRASSS ithenAfd, JIRVEWEin oRdeFf )Y dendify the
back fromVLC to the word 'Beetle' a search in the

Tokisivn ®aekAnbfogyardgd tipe ditcbdebit hevdlii t stream

this is made by exact conparison of the read bits.

| nver se sc&achl?yf: thEhestagésroftthendeustinge pyooapsedsbdetailed
25 bl ocks, and by coding the information with the VLC
belowdaO)streamis 10 obtained. The bl ocks are 8x8

data matrixes, so it is necessary to convert the )

| i near i nf dheatdosied ratas §l@) e dwasr with tHpek| information,
made in a descending zi gzagﬂ]manner, top to bottom and

resroblohy il [anles sedits o3 fmotidfendimaen

et e BB B (P Sk entn
O Iy oo 087 SO WA MRt e
(AP SR O IR, ) RBISDRAR, A BY Rirbg e

' A&t RRBSCOTNE 'IrRPre syl Wersi
i's aihg%r%gﬁﬁ%gﬁaﬁéé%’r{%r%nét t?e i nverse prg{:eess version of
thiavieisanatiant badidied)lekd sprcalesRdias B8 ApasSmitted faster by
networks. However, it is not an easily editable format and requires
decompression using a look-up table.

For example, the word BEETLE

Letter ASCII Code VLC
B 01000010 0000 0010 10
E 0110 0101 11
L 0110 1100 0001 01
T 0111 0100 0100

Therefore, the ASCII code for the word is:

0100 0010 0110 0101 0110 0101 0111 01000 0110 1100 0110 0101
in VLC: 0000 0010 10 11 11 0100 00010 01 11.

A substantial decrease is noted, however, in order to go
back from VLC to the word 'Beetle' a search in the look-up table is
needed to decode the bit stream, this is rﬁade by exact comparison of
the read bits.

Inverse scan (12): The information must be grouped by

blocks, and by coding the information with the VLC a linear stream is
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I nverse cosine transform (14) (IDCT

i nverse-di screte-cosine-transform: The data handl ed
wi thin each block pertain to the frequency domain,
this inverse cosine transform15 allows to return to
the sanples of the space dongign. Once the data in the
| DCT have been transfornmed, pixels, colors and color
corrections can be obtai ned. Mtion conmpensation (15)

gbké} dt oTﬁé’rB%‘b?( i’/%g% ?f(ﬁ Of&ta Qﬁﬁﬁﬁ?ése‘jsgeftofse Adt&ssary to

eco Ing stage o ormat, notion 20 conpensation

béh@értat%eallﬁéélefrﬁﬂﬁﬁa@[olﬁri‘hVé %L@afréag% Afstricalaiss a6 egade in a
notion vector relative to the pixels (it can calcul ate

dpstendiny 2i§24@r Mannexndopses bbeont arny daftet@ gkt in both
i mage. This notion conpensation is applied to the P

aaduBntydgpespdependieg et mhathagé isosiprognessive image or an
| ocated over a "t" time fromthe reference inages.
hdertaiceddmage.o the 25 notion conpensation, the error
correction is also applied, as it is not enough to

predi ct thm\mﬁ;et@mn@rzaaomm)cdt gpngists|simily ia multiplying
change in its color can also exist. Thus, the decoded

eﬁﬁaedfga B e B & i%?tOFTUVBQEo%%d'HI?F' dropt ©fpbie faga in the
hré%eag%r%&%iwgfm@m% b ERLOD RS thehUmTamGye is not
BBl PaT b B R Al AL AR bR fard o2
bﬂ‘etatr]r‘? (Yérq\?é]'s?’c?l‘ﬂ,ueaﬁﬁzedtl taai%(ﬂt'%régﬁ glﬁnt Hdla? the inverse

naI S exl st erence

ten nme vvlth
?F@%s. 38 R R i oo e "ot
t he nonent |pferdacodi ngolihe di f f efrgAsRTHf r om t&)i mage(IDCT,
This is, Rdelta= L and L-delta= R, the left inage is

Frmm't;éudt@(ﬂefé wodihe tahbfyrance Thet hddtae harghiedi witein  each
which Tn turn is constructed fromthe difference with

bleck eertdineige thd drdgeepcevdamaimr tussisvesseurdsinedransform
such a way that the left or right signal is taken,
Bowsatceretuonda the aampipsrairipebspaee darnain.t@ace the data in
di fference between the left and right signals is

the dDGk swveahgennransfornzed, pixels,” colors™and color corrections

can be obtained.

Motion compensation (15) allows to correct some errors
generated before the decoding stage of MPEG format, motion
compensation takes as a reference a previous frame and calculates a
motion vector relative to the pixels (it can calculate up to four vectors),
and uses them to create a new image. This motion compensation is
applied to the P and B type images, where the image position is
located over a "t" time from the reference images. Additionally to the
motion compensation, the error correction is also applied, as it is not
enough to predict the position of a particular pixel, but a change in its
color can also exist. Thus, the decoded image is obtained (16).

To decode a P or B type image, the reference image is
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coded as a B type imge stored in the video_sequence
to be later decoded by differences fromsaid inage.
15 In the decoding process it can be deducted that the
data inputted by the VLC stage are nuch small er than
the data outputted by the sgqe stage. MPEG vi deo
sequence structure: This is the maxi num structure
used in the MPE&R format and has the follow ng format:

%%eeaﬂdgﬁ%eﬁ%g?§c gquenc By S69E88N6CCcABRARE the next

ext ension

Kﬁagé,e%&ﬁﬁéwﬁh@rerr RorieitRr Qhtans FpplRESItA0s generating
(Extension_and User Data (0)) 25 Inmage group header

{Ha eoeiedPirsbge silderdefdlsattUahg ih ltheanid doxtseigicite, two
(Extensi on_and_User _Data (1)) |mage header

(eed ependienideidecl Bigr@ds askistya e Lextienaj tine delta difference is
(Pi cture_Codi ng_Extension) User Data (2) and

thatersdoats dExaebsitypeanstendoscopit apair2flamengdtiDat @Vision®
(Picture_Data) 5 Slice(Slice) Mcrobl ock (Macrobl ock)
Mantifier @adovehichbis orpnateueied) atothel mBprowntpaft éeaoding by
(Coded Bl ock Pattern) Block (Block) 10 Fi nal Sequence
ditrrepsegUEatietha imesge)l hihdseRsg iiaT Ur @9dnkmgdeligr fhehe left
oRagS qanaraed: ot the AT witnite 5Bt Mgk rahicn in
Rl b tr a8 o R Blrrd ARRY RHR' the Wokima 8

The previous process is outlined in such a way that the left
or right signal is taken, both are stored in a temporary buffer, then the
difference between the left and right signals is calculated, and then it is
coded as a B type image stored in the video sequence to be later
decoded by differences from said image.

In the decoding process it can be deducted that the data
inputted by the VLC stage are much smaller than the data outputted by
the same stage.

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))

Image group header (Group_of_Picture_Header)

User Data (1) and Extension (Extension_and_User_Data

(1))

Image header (Picture_Header)
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header, the sequence extension is present; should the
sequence 15 extension not follow the header, then the
streamis in MPEGL format. At the begi nning of a

vi deo sequence, the sequence_header and
sequence_extensi on appear injwhe video_sequence. The
sequence-extension repetitions nust be identical on
the first try and the "s" repetitions of the

sequence- heager %Q%%@@ktéhélbl e Bdifg! Bktdndish)

occurrence, onl ortion def

quanti zat i BQqubétai(?ﬁ)?dW'E;(tSH@W\% E'ii"bérﬂﬁloﬁeﬂHQ”G%r Data

repetition l ows a random access to t he vi deo
stream i.ez),) if the decoder wants to start playing
at the mddle of the video streamthis may be done, as
it only nekragédéian(Picheres @atance_header and
sequence-extension 25 prior to that nonment in order to
decode t heSfiok{®Née)g i mages. This al so happens for
video streans that could not start fromthe begi nning,
such as aMsawrebldake(Macusddocklurned on after the
transm ssion tine. The full video signal

codi ng- dechtiay press{Maticrunye¢ioss) 13 of the
following steps: _Digitizin he vj whi ch
can be donéoidﬁdl\ﬁ’g‘@q‘ 't"ﬁﬁﬁr'gr(EQ %89&9@3?§f%}| ng the
vi deo sign | i form 5 Transmtting the
signal s Re ?@ ?’k digital video streamin a

gréﬁlalcgl &anéW%?ﬁv é;/wég\\’@ Bgcghaﬁgggging t he
signal Di Sﬁb%%ggghr‘gﬁgﬂ@ggﬂ?ék%tuﬁ %Q%S%%Hd %{%gf rg,%ﬁbkevideo

the nenory equat e ave
BBSUBH%&' fal bbE}’ieef foH MF@EGn%l‘?ﬁathlrF dr§ePUbPHifferentiate each

fers, | ow the previous and si nmul t aneous

Kléﬁ&l@ﬁ&h@@élrﬁﬂspbeaa validation that immediately after the sequence
header, the sequence extension is present; should the sequence
extension not follow the header, then the stream is in MPEG1 format.

At the beginning of a video sequence, the
sequence _header and sequence_extension appear in the
video_sequence. The sequence_extension repetitions must be
identical on the first try and the "s" repetitions of the sequence_header
vary little compared to the first occurrence, only the portion defining
the quantization matrixes should change. Having sequences repetition
allows a random access to the video streafn, i.e., if the decoder wants
to start playing at the middle of the video stream this may be done, as
it only needs to find the sequence_header and sequence_extension
prior to that moment in order to decode the following images. This also
happens for video streams that could not start from the beginning, such
as a satellite decoder turned on after the transmission time.

The full video signal coding-decoding process is comprised
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15 stereoscopic i mage on a device such as
TDVision(r)'s 3DVisor(r) Actually, two channel s nust
be initialized when calling the programm ng APl of
the DSP as, by exanple, the illustrative case of the
Texas Instruments TM5320C62X18SP. MPEQR2VDEC cr eat e
(const | MPERVDEC f xns*fxns, 20 const

VEP&QVDEC Par arrs* parans). Were | MPEGVDEC fxns y

E{}Eﬁ@y% Qare pointer structures defining the

operation par ters for each video channel, e.gqg.

gthandl e= M”@ﬁ%\f%@néf\ﬁab% 173 DfFfidh RaiABe3BbRETh NTSC,

PlARha P NREfAWREHC creat e(f xns3DRI GHT, Par ans 3DRI GHT.
Ther eby enabling two video channels to be decoded and

obt ai ni ng Sterivg diee viheol Istgisal iongightal fodme | eft-ri ght
stereoscopi c 14 channel. A doubl e display out put

buf fer i s hemuwditting thg sigaats of software, it will be
defined which of the two buffers nust display the

out put by Becprdigat ftee Adiditaicvidee sireamelry,a physical media
MPEGRVDEC APPLY(3DRhandl e, inputRl, inputR2, inputR3,

3dout ri ght{py¥D, By M'QHPW

MPEG2VDEC_APPLY 3DL andl e, i nput L1, inputlL2, inputlL3,
3dout | ef t _BECeBARG @fst'gf‘BB Thi s same procedure can

be i nmpl emrent ed f 10 m croprocessor or

el ectroni c'gt?é(} ghﬁn‘f' gis‘rﬂﬁ’?ﬂ‘ functions. Were
3DLhandl e o the handl e returned by
the DSP' s @?8%@@%@%@’5' the inputl paraneter is the
FUNC_DECOD, go TART PARA address, input?2
is the pol nter t tm ternal input buffer address,

oot P AT BB TG Wouple e RSPl bHindled by te
Qdé@ﬁﬁt@@@ﬂfé@(ﬂ ek the possibility of disposing of up to 8 output
buffers, which allow the previous and simultaneous representation of a
stereoscopic image on a device such as TDVision®'s 3DVisor®

Actually, two channels must be initialized when calling the
programming AP| of the DSP as, by example, the illustrative case of
the Texas Instruments TMS320C62X DSP.

MPEG2VDEC create (const IMPEG2VDEC fxns*fxns,
const MEPG2VDEC_Params* params).

Where IMPEG2VDEC fxns y MEPG2VDEC_Params are
pointer structures defining the operation parameters for each video
channel, e.g.:

3DLhandle=MPEG2VDEC_create (fxns3DLEFT,Params3DLEFT).
3DRhandle=MPEG2VDEC_create(fxns3DRIGHT,Params3DRIGHT.

Thereby enabling two video channels to be decoded and

obtaining two video handiers, one for the left-right stereoscopic
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3doutl eft _fb is the beginning of the output buffer
where the decoded inmage will be stored. The tinecode
and timestanp will be used for output to the 20 fina
device in a sequential, synchronized manner. It is
essential to double the nenorpg to be handl ed by the
DSP and have the possibility of disposing of up to 8
out put buffers which allow the previous and
gthhb@neous di splay of a stereoscopic inmage on a
evi ce such as TDVision(r) Corporation's 3DVisor(r).

25 The int aggalbf dedplagfdvpie rFfbMigl dueded imE @seeans of
is carried out by devices known as DSP, which execute

go&ivank, tihevill Nee dvefire P rvasiesof ThegedDBffere must display the
prograrmed by a C and Assenbly |anguage hybrid

pubviidiey caylindgéherdRifacetioer . Each DSP has its own 15

APl , consisting of a functions list or procedure calls

| ocat ed i nNameehSP MHEGQVQEOD_)A%BLV@DRhWIQ t hiigputR1,
reference information, the present ap Ilcatlon for

WHEGRZ, dﬂﬁﬂtﬁao?fﬁaﬂmﬂ@_@& |3¢é§l§l§gb ding is made. 5
Actual ly, at_the be Vi dﬁge sequence

sequence h%%ﬁ%@%%‘ghxgﬁk NagAet he 'Q@é{'&%{me inputL2,

Bl SarslE R HhSM e Benttcal to the first. on

|tihte tfgnigaﬁi‘ﬁ%tﬁgeﬁpqe%@@%?ﬁ b PFblchSt 1Bf ry?fy DSP,
I b oettol O géggagnfﬁemtmr\tﬁlﬂmmhpbﬁsasshoul d

e conpl Ion software format

for the TWvgg.té)@qL)hegﬁﬂe%n@\ &TBbIHEr (4%he HARER Foimed by

vi deo_sequen the di st ereoscopl c | mage

heleopgpaamdreatdlenfuridtrh, Wh!h_éh fRyutae paRenseM o the
i ndependent (parallel images), in the sequence-header

FUNG2DECODmeFRMIE be FAIDNG i START tFheRAt helddesd| énput2 is
buffer is activated and the changes in the

Hsp gatinteat fcothenfectemtal dnpat dufibrnadd iess, afitk input3 is the size
i nformati on corresponding to the imge that can be

P tinel endeenaldnpehbiuffer size.

3doutleft_pb is the address of the parameter buffer and
3doutleft_fb is the beginning of the output buffer where the decoded
image will be stored.

The timecode and timestamp will be used for output to the
final device in a sequential, synchronized manner.

It is essential to double the memory to be handled by the
DSP and have the possibility of disposing of up to 8 output buffers
which allow the previous and simultaneous display of a stereoscopic
image on a device such as TDVision® Corporation’s 3DVisor®.

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
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in the user-data (43). The sequence_scal abl e_ext ensi on
(44) identifies the information contained in it and

t he base and enhancenent |ayers, 20 the video_sequence
can be | ocated here, defines the scal abl e-node and
the layer identifier. extra_RQist _picture (45)
identifies the picture_estructure, picture_header and
the picture_codi ng _extension (46) reads the "B" type

inRgesnddidd of b fﬂcﬁifo}g'ﬂisqt;%”ﬁfacédm% EaMIfocatkBh the DSP

decodes the "secon

Bhel cdifed BYRQITBAaRcal abl e_extension () (47), in case
of having “tenporal scalability, is used to decode B

type i magewitthNanR! yefer8Rcs eafAATRIdTE AR present application for
(sequence_header) provides a higher information |evel

OMPERR foredext-sémeabibld GD-ohagetydguodingds rhade 16
nunber of bits corresponding to each is also
i ndi cat ed, Achealipstat sthgni beégianing bift @ avidebocstqubence the
wi thin the sequence extension SSequence_Extension) )
sefuengee hegderi {seouenee blyeader)r @Ndingg sestuanaeuredension
5 Sequense Header Field bits Description .
8b¥a¥h P Rl el NeobrRP&iticRy Ut te HereeneR Hxteggiypgnust be
B3 Horizoptal L Size Value 12 |less significative bits . .
el the ek [ R Cananahessdaupngs neader fépetitions
significative bits for,len .Asp [ .
by el o CiRa a8 Hn ol S bPEruiRcBocanly the portion

' k 3 ' 16: 9
ﬁgﬁhﬁggmé;quagu?%%t@)nzrfg%\{%%g%)gﬂﬂ rcﬂgéé?l w || execute
a | ogical FEahre 40 sHAAETthEC cBRIAININRLOMBASre format for the
conpatibil 1ty wth 2D systens.
TDVision® decoding method (40), where the video_sequence (41) of
the digital stereoscopic image video stream is identified, which may be
dependent or independent (parallel images), in the sequence_header
(42). If the image is TDVision® then the double buffer is activated and
the changes in the aspect_ratio_information are identified. The
information corresponding to the image that can be found here is read
in the user_data (43). The sequence_scalable_extension (44) identifies
the information contained in it and the base and enhancement layers,
the video _sequence can be located here, defines the scalable_mode
and the layer identifier. extra_bit picture (45) identifies the
picture_estructure, picture_header and the picture_coding_extension
(46) reads the “B” type images and if it is a TDVision® type image,
then it decodes the second buffer.
picture_temporal_scalable_extension () (47), in case of having
temporal scalability, is used to decode B type images.

Namely, the sequence header (sequence_header) provides

a higher information level on the video stream, for clarity purposes the
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0101...1111 reserved Frane rate code 4 0000 forbi dden
0001 24,000/1001 (23.976) in TDVision(r) format 0010
24 in TDVision(r) format 0011 25 in TDVision(r)
format 0100 30, 000/ 1001 (29.97)" <y) 0101 30 in
TDVision(r) format 0110 50 iyg TDVi sion(r) format
0111 60, 000/ 1001 (59.94) " (will execute a |logica
"and" in order to obtain backward conpatibility with

ﬁﬁnﬁ*)’é‘t %’st?tslegpreégo%ﬁjrﬁg rﬁ)seéé’&g |§' biddtiRdy@ 8, e most

The 18 less significative bits of vi deo_stream
ngtnlfé‘éﬁvé biits atfre 468ateddi twnfrﬁhe M@éueséquence extension
rate_extension<< 18) the nost significative bits
e&eqUQﬁ@éeExwmon) thractequenci_dxt doaned by uttienr ¢ollowing

Marker-bit 1 Always 1 (prevents start-code failure).

Ybuchwfelser _si ze_value 10 The 10 |l ess significative
bits of vbv_buffer_size, which determines the size of
the vi deo Befjuerisey HFaderifier (VBV), a structure
used to ensure that a data stream can be used
decoding a limted size buffer

Field bits Description
Secuence_Header_Code 32 Sequence Header Start 0x00001B3
Horizontal Size_Value 12 less significative bits for width *
Vertical Size Value 12 12 less significative bits for length
Aspect Ratio Information 4 image aspect

0000 forbidden

0001 n/fa TDVision®

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 in TDVision® format
0100 30,000/1001 (29.97)"
0101 30 in TDVision® format
0110 50 in TDVision® format
0111 60,000/1001 (59.94) “ (will
execute a logical “and” in order 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 siructure.

Marker_bit 1 Always 1 (prevents start_code
failure).
Vbv_buffer_size_value 10 The 10 less significative bits of

vbv_buffer_size, which determines
the size of the video buffering
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wi t hout exceeding or leaving too mnuch free space in
the buffer. Constrained paraneters flag 1 Al ways O,
not used in MPEQR. Load intra_quantizer_matrix 1
Indicates if an intra-coded quantization matrix is
avai lable. If (load_intra_quantizer_matri x)
Intra_quantizer_matrix(64) 8x64 If a quantization

matrix is indicated, then it _rruzénfpeeruggf\:}jzfé ehuchBE Qsed to

it is a 8x64 matrix. Load non_in 85%&1"@ rah8 ¢an be

I f | oad_non_intra_quantizer_matr E
| oad_non_intra_quantizer_matrix ued Iacodmgd?nllmgsﬁ:;i?nbuii’:or
Non_intra quantl zer rratrl X (64) ‘g % [El t\ﬁeOrHﬁ‘ferg

%ee% < flde 8x64 dat%‘ r% % o’
é?%w?g figst t é‘“rif’f“"ed pere 'gf;‘% an intra-codod

| OCﬁlr :d tht&a IB?\ matrlx is available.

E;Eti*e“‘?e“e”'g” s 1 LS & BRSSELRY b
Eaeﬁgag Z% né&)e 32 Al V\%yéSZFOx%%aQQ Sf)&bulit bg{iglexmflelg

Ext ensi on- st art code-identifier re 1

chfle O) U%lzg{_}qrgagg(gogel m)@ Ic? dedm% %tﬁa ri!lze“tmatnx

1) 4 ~' 1)(0) 4 Decodi ng |nformat|on
ré ilraa1 C:;ﬁg |$g{— f %éf% enrt'e\tno eépg activated,
Be gz Bé%g lighs fiad o= 2

a orming the
no backward
quantlzed matrix are stored here.

* The most significative bits are located within the sequence_extension

structure.

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 fo 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 set to 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 of the DC
discrete cosine transform.

00 8 bits precision
01 2 bits precision
10 10 bits precision
11 11 bits precision

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

00 reserved (image in TDVision®



nmovenment. F_code(1l) (1) 4 Decoding information

backwards in notion vectors,

when it is a P type

imge it nust be set to 1111, because there is no

backward novenent .

in the inverse

Intra_dc_precision 2 precision used
quanti zi ng ofigt he coefficients of the

DC discrete cosine transform 00 8 bits precision 01

9 bits precision
precision Picture_structure 2 Sp
is divided in fields or
(image in TDVision(r) 18 format)

fLsae {‘srisf tomTield first

ﬁ fraén% d
°@$ i i,
[n}-racﬁ'lfa%ﬁw? identical prog

Il_.:r ane

Alternate_scan
Repeat first field

Chroma_420_type

Progressive_frame

Composite_display_flag

\_axis
Field_sequence
Sub_carrier
Burst_amplitude
Sub_carrier_phase
Next_start_code()

°F 0= di’

3

10 10 bits pre

ina fu

i qage

ct 1 quceal
tra vic_format 1 Alternate scan 1
play a progressive frane 1=
reSS|ve franmes

1

1
1

O~ =W =

|S|8n 11 11 bits
% if the imge

00 reserved

gf ?'B H eI d 10

aed

I %‘s
LA f\gg‘f i

IIO[I

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

If the chroma format is 4:2:0, then it
must be equal to progressive frame,
otherwise it must be equal to zero.

0= interlaced

1= progressive

warns about the originally coded
information

Picture_temporal_scalable_extension()

Two spatial resolution streams exist in case of having

temporal scalability, the bottom layer provides a lesser index version of

the video frames, while the top layer can be used to derive a greater

index version of frames of the same video. The temporal scalability can

be used by low quality, low cost or free decoders, while the greater

frames per second would be used for a fee.
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Chroma_420 type 1 If the chroma format is 4:2:0, then
it nust be equal to progressive frane, otherw se it
nmust be equal to zero. ~J Progressive frame 1 0=
interlaced 1= progressive Conposite display flag 1
warns about the originally cqded information V_axis 1
Fi el d_sequence 3 Sub carrier 1 Burst_anplitude 7
Sub-carrier-phase 8 Next_start_code()

Biciulee thrporal seafdisi! %x‘iéhgﬁﬁ@”() Two spati al

resol ution streans exi st 1n case of having tenporal
S|9| ability, the bottom|l ay gL 4Pr (ﬁ/ﬁf'g?ﬁ a | esser index

|ono framnges, toplayer can
’“ '%ié%é’* P?%‘Yeﬁﬁ?eate? | nd t. g tﬂm Rl pATES errence
“CRe Ea‘cfﬁl: The t enpor al 3I B % %%ie decode
used by | ow qual | ty, | ow cost or | CE P% TYPE
the greater frames per second T Epde s@&g?
fee. 19 Picture_tenporal _scal abI ensi
bits # Definition Extension_st ar0 _tf\'é Ces %ﬁ 9 égﬁi@jﬂiﬁ’:&e
Al ways 1010 Reference_sel ect cod; ﬁhs a O%dn
indi cate that the.reference
decode intra_coded images FOR OO %lgﬁ%aécl’ayer in order
enhances the nost recent inmages y or 7and nost
recent frame FORBTYPE 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 botiom
layer in display order

Forward_temporal_reference 10 Temporal reference
Marker_bit 1
Backward_temporal_reference 10 Temporal reference

Next_star_code()

Picture_spatial_scalable extension()

In the case of image spatial scalability, the enhancement
layer contains data, which allow a better resclution of the base layer so
it can be reconstructed. When 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()
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| ayer in display order 10 the next |ower frane |ayer
in order of forbidden display. 11 forbidden FOR B
TYPE | MAGES O 00 forbidden 01 nost recently decoded
i mges in enhanced node 10 nost recently decoded

i mages in enhanced node 11 pgst recent inmage in the
bottom Ilayer in display order

Forward_t enporal reference 10 Tenporal reference

Mar ker-bit 1 Backward_tenporal _reference 10 Tenpora

eef rence Next st ar code() Pi cturgy h:a b hnﬁlon—s ca
E nt% n St & rtl 5Inth%case Rlwa
gg%im L& m@; e h%eenhancem% 'av% ’§H &0%ne 1ower

ow—a tér resolution of .
£l $@ it can be reconstructed. \Wen aj AROROLa] image

r g\xgrre ‘%]ger‘j%ﬂz?ﬁ taf offs%gﬁt 'Cgﬂpggsgt P%f]e | aME.fazgﬁ%E\‘?o.} (Offset)

é)rmblitayer nmust be escal ated and 1offset in or
% q—ayg,re L clal Oeﬂs ution of the el%hance éil aXrSﬁlp%nsatuon
Off

Ur 8 “Spatl a -scaﬁ abl e_ext ensi on()" 20

e B ! iz gl 9t T BLedicd B Bais
Eﬁ garﬁai?“rg b f?gg é PEE A e

Fal i mage 0= interlaced
Lower_layer_desinterlaced_field_select 1 0= the top field is used
1= the bottom field is
used
Next_start_code()
Copyright_extension{)
Extension_start_code_identifier 4 Always 010
Copyright_flag 1 if it is equal to 1 then it uses
copyright

If it is zero (0), no additional
copyright information is needed

Copyright_identifier 8 1= original
0= copy

Original_or_copy 1

Reserved 7

Marker_bit 1

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
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Marker-bit 1 1 Lower | ayer_horizontal offset 15

Hori zontal conpensation (Offset) Marker bit 1 1
Lower -l ayer-vertical -of fset 15 Vertical conpensation
(O fset) Spatial _tenporal wei ght _code_table_index 2
Prediction details Lower_|agygr_progressive_frame 1 1=
progressive 0= interl aced

Lower | ayer _desinterlaced field select 1 0= the top

Leld LS. d=_the bottomfield is wused
%éﬁe_\s’,%g'rdtéjggﬁé%?n' Co pyrig ht_extension()

L@Ns rt-code-identifieyp 4 Always 010
%%‘gﬁ?ghr-f ag 1 if it is equal to 1 then it uses

SHEY Vedfidal pdsifidn iextersion (0), fo additional copyri ght
information is nééded Copyright_identifier 8 1=
pﬁbg{ylgkeak@;aimopy Original _or7copy 1 Reserved 7
Marker _bit | Copyright _nunber 1 20 Nunber granted by
Cuentirghscalestodee Mar ker - bi t5 1 Copyri ght _nunber 2 22
Nunber granted by copyright instance Marker-bit 1
Intra_slice_flag 1

Intra_slice 1
Reserved_bits 7
Extra_bit_slice 1
Extra_information_slice 8
Extra_bit_slice 1

Macroblock()
Macroblock_modes()
Motion_vectors()
Motion_vector()
Coded_block_pattern()
Block()

EXTENSION_AND_USER_DATA(2)
The image can be displayed in:

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.

The decoding compilation format in the hardware (50)
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Copyri ght _nunber _3 22 Nunber granted by copyri ght
instance Next start _code() Picture data() 5 This is
a sinple structure, it does not have field in itself.
Slice() Contains information on one or nore
macr obl ocks in the 21 sanme gertical position.
Slice-start-code 32 Slice_vertical _position_extension
3 Priority_ breakp0|nt 7 5 Quantizer scale code 5

ég{:ﬁéﬂ%f'ﬁgﬁé %gié df |E§'rf’e§ i 'f e bSBﬁﬁEUYﬁ%lﬂbEﬁ 4t he same

a-bit traln ormati o

‘%ﬁfe’ arrf tshﬁh!t‘éﬁeézjs'vﬁﬁf& &f @wis( nd\ﬁfe’rﬂjéﬂtoél‘ -dEpiaRRent video

Mot on_vectors Mot i on- vect or

SR 96K _Rkied n&drregbr@ﬁﬂ(r) g ¥ 2Re left- rlght stereoscopic existing
ENSI ON_AND USER DATA(2) = The i mage can be displayed

%ﬁgn:\l?‘g(?ggfbglthal stéessatopie TDSHSIHNB Ca(idrei. tial the procedure
the video sequence (51) is detected to alternate the left and right
frames or sending them in parallel, sequence_header (52)
identification, the image type (53) is identified, it passes to the normal
video stream (54), then it is submitted to an error correction process
(55), the video image information is sent to the output buffer (56) which
in turn shares and distributes the information to the left channel (57)
and the right channel (58) in said channels the video stream
information is displayed in 3D or 2D.

Consists in storing both L (left) and R (right) video streams
in simultaneous form as two independent video streams, but
synchronized with the same time_code, so they can later be decoded
and played back in parallel in large output buffers. They can also be
dependent and decodified by differences.

Regarding hardware, most of the process is executed by
devices known as DSP (Digital Signal Processors). As an example,
namely, the Motorola and the Texas Instruments (TMS320C62X)
models can be used.

These DSP are programmed by a hybrid language from C
and Assembly languages, provided by the manufacturer in quesfion.
Each DSP has its own API, consisting of a functions list or procedure
calls located in the DSP to be called by software. From this reference
information, the 3D-images are coded, which are compatible with the
MPEG2 format and with their own coding algorithm. When the

information is coded, the DSP is in charge of running the prediction,



10

15

20

25

HDTV (H gh Definition Tel evision) 25 CABLE (DVB
Digital Video Broadcast) SATELLITE (DSS Digital
Satellite Systens); and it is the software and

har dwar e process integration. The decodi ng conpil ation
format in the hardware (50) 33 section of Figure 5,
is duplicated in the DSP i nput nenory, at the sane
time, the simultaneous input of two independent or

?ﬁ%ﬁ%qﬁbtn Vgﬁ?ﬁti%ﬂlgﬁ‘ala%d' f)@“f?r‘f‘ﬁﬂoncgf)gﬁégﬁgﬂi Sr%c{e%ses in

er eoscopi ¢ existin

SRR CERAREMBVRER) puaficbosamans dfbafc Bt ocodu

etecte to alternate the

left and rIriiﬂétrdef' “té‘rﬁﬁﬁaﬂ’i tARSELNG chBfRSAA INinPag&d FRdm a digital
sequence_header (52) identification, the inage type

(kiR lsé?reaiﬁmdefrtaiﬂ mddifaasenst RatBebsennAladeitdethe current
stream (54), then it is submtted to an error

MP E 62t decode s dsssofth@re driee hardearé ohgagesf or didferent parts
is sent to the output buffer (56) which 10 in turn
ehthedeanding process.eEhe ledruaifioesranidotiet midtelmesleemmnce of the
channel (57) and the right channel (58) in said

mﬁi@«méata tsﬁr,eamd@@sgtheemdlflﬁdomrmaludeu thednggragery flags to

or 2D. Consists in storing both L (left) and R
(dﬁrngV)at\Ih@elat é@\f%‘éh@ TRYisiph® terhnnleoy dmaass Rk

i ndependent video streans, but 15 synchronized with
the sane tine_code, so they can Iater be decoded and

Can al so boneduhifaions A Bl i LS b ideRiobund ai¥ps.

ggqa&gw.g hardware, nost of the process i's executed by
e€s"known as DSP (Digital Signal Processors). As

an ex he Mdtorola and the Texas
Instrm%t ior(‘%%éw&?ﬁ nodel s can be used. These
DSP are prog(pKEBEbrPYf & IABiS4“Bndefs WSEGD! KiBkward@8mpatibility

Assenbly | anguages, provided by the manufacturer in
question. haedsdsPnbidseiny 2 TONIsAIN® vidledsi sting of a

functions list or procedure
- Image decoding in normal manner (previous technique)
scanning the video_sequence.
- In case of a TDVision® type image:
_ Discriminating if they are dependent or independent video signals
_ Store the last complete image buffer in the left or right channel buffer.
__Apply the B type frame information decoding.
_ Apply error correction to the last obtained image by applying the
motion and color correction vectors.

__Store the resulits in their respective channel buffer.

__Continue the video sequence reading.

Hardware:

When the information is decoded via hardware;

_discriminate if the image is 2D or 3D
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25 calls located in the DSP to be called by software.
Fromthis reference information, the 3D inmages are
coded, which are conpatible with the MEX format and
with their own coding algorithm Wen the information
is coded, the DSP is in chargg of running the
prediction, 23 conparison, quantization, and DCT
function application processes in order to formthe

MPEG2 &%ﬂ%t@%ﬁ@%%%@&@%@ﬂrg%ﬁpﬁ?sZ{ncFe\?e}s%ggai n

t hr ee=di mensi ona stream

cer! ai Tnaufiéihat 4RBSHNAURIGASN TGk, e current S

MPE&2 —decoder s, re and hardware changes in

di f f er ¥Rk geRalds d@Eoéli_hg RREQG} BGoBUARAsS. The
structures and the video_sequence of the video data

st r eamThstiedemprsiorgsiotesd Radxedatddie necessary flags
to identify at the bit level the TDVision(r)

t echnol dyyimagais disgayedlinlifs ddveespaiding atfpobbuficle nmade

in the next decoding steps. Software: -Video format
identification. Application of a |ogical "and" for

MPER2 backward compatibilit in case of not being a

TDVi si on(r Jrhg debowing - strueldsede co-atructures: reld sequenced
manner (previous technique) scanning the )

Wilde Japddnspeaific ways: ofhey TH@lengn(te) thae ViR esequence

FGEAAE RLIER bbb 0Bl IraliERtGRn 37, b IMBRSL bagionar
t he | eft i ght |, buffer. 20 ly the B

bR dtitinel PYIFPhalTIMRIed o apply error |

corregtcit |yto the | ast obtained i mage by applying the

noti on and’col or correction vectors. _ Store the

resul E%qhBHE@eHé(?de‘?SpeCt i ve channel buffer.

Conti nue the video sequence reading. 25
Aspect_ratio_information

1001 n/a in TDVision®

1010 4:3 in TDVision®

1011 16:9 in TDVision®

1100 2.21:1 in TDVision®

A logical "and” will be executed with 0111 to obtain the

backward compatibility with 2D systems, when this occurs, the
instruction is sent to the DSP that the buffer of the stereoscopic pair
(left or right) must be equal to the source, so all the images decoded
will be sent to both output buffers to allow the image display in any
device.

Frame_rate code _

1001 24,000/101 (23.976) in TDVision® format

1010 24 in TDVision® format.

1011 25 in TDVision® format.

1100 30,000/1001 (29.97) in TDVision® format.
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Har dwar e: When the information is decoded via
hardware; _discrimnate if the image is 2D or 3D 24
Activate a doubl e output buffer (nmenory is increased).
_The difference decoding selector is activated. The
paral | el decoding selector igsactivated. - The
deconpressi on process is executed. 5 - The imge is

di splayed in its corresponding output buffer. The

foI I oW 59 38tiH HEHERR® oHRast ruct ures and sequenced
be used in specific ways; they belong to the

V' deoiW@%ﬂﬁﬂ'D\ﬂs@hﬂm‘Méﬁ for the hardware
i mpl enentation of the MPEQ backward 10 conpati bl e

TDVi sit on{ 6D,008¢1001 (ER/94 SRRV ibbn® foemaence- header
Aspect-ratio-information 1001 n/a in TDVision(r) 15

1010 4:3 i A Tdyical diapwd) withl D116 Willn bEDEx&icunéd ) in order to
1100 2.21:1 in TDVision(r) A logical "and" will be
ehtawintatkwatd campativilotytwith 2D eysbamkwar d

conpatibility with 2D systens, when this occurs, the

20 inYspustatal is sent to the DSP that the buffer of

the stereoscopic, pair {Ieft or right) nust be equal to

t he sgﬁ%%nces.@céﬁblq_t?é( ¢Nfdes decoded will be sent to

both out put buffers to allow the image display in any
devi ce. Frane-rate-code 25 1001 24,000/101 (23.976)

01 BTl 1020 24 1 TOW ston(r) formi
Extra_bit_picture
0 = TDVision®
1= normal
Picture_coding_extension
Picture-structure
00= image in TDVision® format

Picture_temporal scalable extension()

At the moment of coding the information a DSP is used
which is in charge of executing the prediction, comparison, and
quantization processes, applies the DCT to form the MPEG2
compressed video stream, and discriminates between 2D or 3D-
images.

Two video signals are coded in an independent form but
with the same time_code, signals corresponding to the left signal and
the right signal coming from a 3DVision® camera, sending both
programs simultaneously with TDVision® stereoscopic pair identifiers.
This type of decoding is known as “by parallel images”, consi‘sting in

storing both left and right (L and R) video streams simultaneously as
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1100 30, 000/ 1001 (29.97) in TDVision(r) format. 25
1101 30 in TDVision(r) format. 1110 50 in TDVi sion(r)
format. 1111 60, 000/1001 (59.94) in TDVision(r)
format. A logical "and" with 0111 will be executed in
order to 5 obtain backward ogmwatibility wwth 2D
systens. User _data() Sequence-scal abl e-extensi on

Pi cture-header 10 Extra-bit-Picture 0 = TDVision(r)

n u t ' Pj I8 e
iwo ﬁ{d@érgzargleé:r?tnﬂl_ﬁjg\qugéltg%lﬁé et5‘l§l‘ Qi?ne PESaEISEnEhidRizede Later,

Bh@ Wif_bepeceded Candiig @dtt@é@k cm( affel ! ChIPOMRN Hecodi
%Odll ng the informt rﬁon;La DSP is u%ae];j U which is |erc1;0 s

ebﬁmeommwwe@gdbhe tpeec dihigoand chiepas mpeessiamdaRfbrithm
qgquanti zati on processes, applies the DCT to formthe

bPER trarepore ssednvivilde idadigal dodhéi semrent nates

bet ween 2D or 3D images. Two video signals are coded

i n an i ndepeityeane Modidicationsvin hhe ldecaies. t i me_code,

signal s correspondi to the left signal and 25 the

ri ght signéd tb@rﬁa@d%\rohwa FOGraMoAireR MMy, be dragrymmed
rans sinmul taneously with TDVi sjon

bot h
§trawl$5 85%! R fwe detelidarandentyidgo ﬂ@@ag% h&eolPRgtructed

50 9 oBTarerel DaitiernghoT Baies S i Geayee rkame with an
Ec[ﬁrﬁiﬁeagigﬂ‘g‘g{@ﬁ}%?%ﬂé%Hhﬂﬁﬁ?@?fjggtin%ge@xasr%E)Fe Bse, in the

use of the TMS320C62X family Texas Instruments DSP.
DSP's programming algorithm and method.
Create two process channels when starting the DSP
(primary and secondary buffers or left and right when calling API).
Get the RAM memory pointers for each channel
(RAM addresses in the memory map)
When a TDVision® type video sequence is obtained
it is taken as B type

the image is decoded in real-time

the change or difference is applied to the complementary
buffer

the results are stored in the secondary buffer.

In that related f{o the software in the video_sequence data
stream, two options are implemented:

1.- One modifies only the software and uses the
user_data() section to store the error correction that allows to
regenerate the stereoscopic signal.

2.- The other enables by hardware the

PICTURE_DATA3D() function which is transparent to MPEG2-
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they wll be decoded and pl ayed back in parallel. Only
t he decoding software nust be decoded, the codi ng and
the conpression algorithm of the transport stream
will be identical to the current one. 5 Software

nodi fications in the decoder 241 n the decoder, two
program streans nust be programmed sinultaneously, or
two i nterdependent video signals, i.e., constructed

If-es attib@ediéafoeérgpgpﬁna)_ HRSN iPeLR BkoHedoaedaby BYPPVision®-
ra | dent |

0
wth an J 1er, follow ng the progranmm ng

AP asible oep. exanpl e case, in the 10 use of the
TMS320C62X fam |y Texas Instrunents DSP. DSP' s

progranmi ngt akiger inidimetd that htitk BIRBG2 tdecpdecedstects a
channel s when starting the DSP (primry and secondary
bséf etatad)y codet ibmdll rsegrchwhinen 3C/ISION ATARTGIDBMEIFIER =
RAM rrem)r% poi nters for each channel 15 (RAM

[

aH00846SDi B2it idaniifiemap)ichihisnan axivesicdn hightampe difficult
vi deo sequence is obtained it is taken as B type the
fodgereducRansal oh whigh- dpre Pak repesrptodatA.f Eéﬁé‘ndée 3D
biasCkesiodf torbe B2 okbhBaIpKBLY NG AceRUThavhIG) I§ B2 P *n'
43 S St 5 SRS it AL BRERATAD, &
BRI 80 IS HARGYEIT N SRR, SEROTE then
EREPRABIORL B LBl bérer B BbARe SR i B dbmpcore
A% F4agCaBHANELS 58 tes 0NYriCet oRGRBA for 5 typo
frames. The output of this correction is sent to other output address,
which is directly associated to a video output additional to that existing
in the electronic display device.

tf the PICTURE_DATAS3D() structure is recognized, then it
proceeds to read the information directly by the decoder; but it writes
the information in a second output buffer, which is also connected to a
video output additional to that existing in the electronic display device.

In case of the program stream, two signals (left and right)
are synchronized by the time_code, which will be decoded in parallel
by a MPEG decoder with enough simultaneous multiple video channels
decoding capability, or which can send two interdependent video
signals within the same video_sequence, e.g., “R-L = delta”, where
delta is the difference stores as a “B” type frame with stereoscopic pair
TDVision® identifier and which can be reconstructed at the moment of
the decoding by differences from the image, i.e., “R-delta = L” or “L-

delta = R”, as in the case of the aforementioned Texas Instruments

DSP, which is considered as an illustrative but not limiting example.
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At the nonment that the MPEQ2 decoder detects a

user _data() code, it wll search the

3DVI SI ON_START_| DENTI FI ER = 5 OX000ABCD 32- bi t
identifier, which is an extrenely high and difficult
to reproduce code, or which dges not represent data.
Then, the 3D block length to be read will be taken
into account, which is a 32-bit "n" data. Wen this

i nformatiop |§|dggt qs‘dcjﬁ Eh]hiaih%,].'h@éJSE%e[QfT%buegce is also

call to the speci al ctlon be ‘ma

Ymbfé‘rnleﬁtéd‘eﬁutlgltéﬂﬁmﬁﬁ?%éQeft%@lﬂtg%tfr@hhfefseét 80dframes per
applied fromthe current read offset

vedends B dremest Bach) wricesviasn adéygpd edl plaeer gvd ivileo buffer
for Btype franes. The output of this correction is

tmagetio thiehesrrespondirmpibfees righitdhanned. directly

associated to a video output additional to that

exi sting inhwilhaled draverihe chpadity odeletestingsviak handware if
Pl CTURE DATASD&N structure is recognized, then it

the cégar) isoof ERYisiea® type, mﬁtthtaqmdt%ee@as? Bthllhbe ldentlfled if
decoder; but it wites the information in a se

JulSpattransneit, StWﬁ”@h PregEAEoSiEeAme et deftrriaht "\H”dllé'@x'on at 60

gr ut addltlon to that existing in the electronic
%‘E?% e(ﬁé?ﬁct?é’ U In case of the program stream two

t %QfLidé' Rt BRC 45 ba ofteaatpTerihs S e, ackward
ARG, LN I U 40 o o

I [
yﬁg sequ n%]% tHbds‘%Pmesvﬂ%% \?VJWOUP 3 &ﬂ%ré&%‘?lstlcs but only in

e.g., ere

Q'ID’:‘ W Wrﬁ&ﬁnéﬁséttﬁbeﬁ)% |§ dl%aﬂlé!@etof degFay fHe image in any
stereoscopic pair 25 TDVision(r) identifier and which

TOV it i@ wnsevitietedinitjne deviest of the decodi ng by
differences fromthe inmage, i.e., "R-delta = L" or "L-
delta = R']n dhei casdofdheepoigiane sifearmmenmoatitied Teodars are
Instruments DSP, which is considered as an
Uskedstaugh a8 thasenourneintiyt Uagdelﬂaﬁ@t&illtez&ansmﬁsam systems;
contalnlng a single video sequence_i s

pHp| ree feeaptyusng waaestarbavaeal Jﬂv'éiﬁ‘@l fae idemification
t 60 f d (3 h
gggmd{@ggggghgg\;ﬁgg&q&n g”eongaffg?% )fof?m an‘? right pair.

Finally, in the case of multiplexed video, the MPEG
decoder with two video buffers (left-right) is enabled, identifying the
adequate frame and separating each signal at 30 frames per second,
thus providing a flickerless image, as the video stream is constant and
due to the characteristic retention wave of the human eye the
multiplexion effect is not appreciated.

Particular embodiments of the invention have been
illustrated and described, it will be obvious for those skilled in the art
that several modifications or changes can be made without departing
from the scope of the present invention. All such modifications and

changes are intended to be covered by the following claims, so that all
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image in the corresponding left or right channel. 5 It
wi Il al so have the capacity of detecting via hardware
if the signal is of TDVision(r) type, if this is the
case, it will be identified if it is a transport
stream program streamor |effo-right multiplexion at
60 franes per second. G In the case of the transport
stream the backward 10 conpatibility systemis
BHANLAG! Qi) HIMIRLANGRS HRAFOHRMI ARV BEobBE oralthb! ipfesent
to di'splay the sane video wthout 3d characteristics
Memtidy in 2D, in which case the DSP is disabled to
di splay the image in any TDVision(r) or previous
techni que device. In the case of the program stream
unnodi fied coders are 15 used, such as those
currently used in satellite transm ssion systens; but
the receptor and decoder have a TDVision(r) flag
identification system thus enabling the second video
buffer to forma left-right pair. Finally, in the case
of multiplexed video, the MPEG 0 decoder with two
video buffers (left-right) is enabled, identifying the
20 adequate frame and separating each signal at 30
frames per second, thus providing a flickerless image,
as the video streamis constant and due to the
characteristic retention wave of the human eye the
mul ti pl exion effect is not appreciated. Particul ar
enmbodi nents of the invention have been 25 illustrated
and described, it will be obvious for those skilled in
the art that several nodifications or changes can be
made w t hout departing fromthe scope of the present
invention. Al such nodifications and changes are
intended to be covered by the follow ng clains, so
that all 29 changes and nodifications fall within the
scope of the present invention. 0 O
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30 CLAIMS 1. A stereoscopic 3D-video image digital
decoding system and nethod, in which the structures
of the video-sequence of the video data stream are
nodi fied via software, to include the 5 necessary
flags at the bit level for th@ i mage type,
characterized by only nodifying the software and by
using the user_data() section to store the error
correction which allows todegagerate the stereoscopic
vi deo signal, thereby actualTy tdentifying the video

format; applying steréesiesic "IMdidédr iBge? dl?ﬁ&!l\/adécoding
conpatibility in case it is not a 10 TDVi sion(r)

gysieon dndint@thloyd, dacwtidgigtihy stnstorew of ftee video_sequence of
vi deo_sequence; when the image is a TDVision(r)

thmgeidea) datar istgparne drasmadifiedetvea i saffevaref f Br include the
the left or right channel buffer. b) applying the
tetceesancéagsr apdhal biél leyet dar nhef vnage types rectarized by
information, c) applying error correction to the |ast .
PR ifvingethe wpfhppre iang bieUsHY dRe awseicslada() section to

correctio t . d Lori th [ts .in, thej .
Stergete suarnmestiatiwBich alfweota reashe Atk e Risreoscopic

N CA O
], 5" SRS, B Lo MRS S 1 i ot
TERSSERNS Aba0 bl dtdahe ) sBhoh iy FBSEPSocuence:

deeritic fREGE I3t PDVISIOR® jhagRg as follows: 25 a)
readi ng vi deo_sequence , b) discrimnating the

et 0t s oY st o utfr n he et o
rightlichgnne| boéfewser - data the image as if it was 31

b) applying the differences or parallel decoding for B
type frame information,

c) applying error correction to the last image obtained
by applying the motion and color correction vectors,

d) storing the results in their respective channel buffer,

e) continuing with the video_sequence reading.

2. Stereoscopic 3D-video image digital decoding
method and system, in which the video_sequence structures of the
video data stream are modified via software to include the necessary
flags at the bit level of the image type according to Claim 1, further
characterized by the decoder compilation format being as follows:

a) reading video_sequence ,

b) discriminating the sequence_header, if a TDVision®
image is identified, then activating the double buffer,

c) reading in the user_data the image as if it was
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contained in said structure, d) adding in the
sequence-scal abl e-extension information to the
vi deo_sequence MPEG said information could be
contained wthin said structure, 5 e) finding in the
pi cture_header the TDVision(ryy image identifier in
the extra bit _picture, f) reading the "B" type inmage
in the picture_coding _extension, and if it is a

s heRGR) < di [ , C decoding then the second
ggméep%llg Sg IMip‘:{‘qrut(ﬂggig’rrage is tenporarily scal abl e,
appl ying " 52 t 0adtifiy decigder the. SE€HROREOPsSaldBte i glaension
i mges digital decoding nethod and system in which
irfermiationt ts e¢heanididdhsejuisees MPEG;esald irifoemeitideo could be
data streamare nodified to include the necessary
tbatpinat vBhirheaid struetek, of the i mage type according
to Caim1l, further characterized in that when the
decoder deeg¢ct sfiadingrinditeapjcleveeheader sbar ERd4sioN® image
32-bit 3DVision(r)start identifier = OxO00ABCD
idratitfign ierthe exoa_bH: Baturgy this information a call is
made to the special, decoding O function which conpares

t he out put Douf f E334RE apphfes i B frofR%he PoAQErre  the
S Acho BB IS IS S BHEZEER Cmace
el e SRR e O fwar o to i nel ude ¢ he

rocordny Bb o f; ey WMEG, s eniBbrdtily, EalaBReCapkRing 8" to

the gdeeader nust be programmed via software to
si mul taneously receive and decode two program streans.

5. Stereosgopi cSEraysiepic MR idédi tiﬂiasg@sco@iigwm decoding
met hod and system in which the video-Sequence
Aigthotud e sgbtdme ity witdoh dhtastalictanss 3nd theevided fderflience of

via software to include the necessary flags at the bit
trevolided ddta stream are modified to include the necessary flags at
the bit level of the image type according to Claim 1, further
characterized in that when the decoder detects a user_data() code, it
searches the 32-bit 3DVision®_start_identifier = 0x000ABCD identifier,
upon detecting this information a call is made to the special decoding
function which compares the output buffer and applies it from the
current reading offset of the video_sequence.

4. Stereoscopic 3D-video images digital decoding
method and system, in which the video_sequence structures of the
video data stream are modified via software to include the necessary
flags at the bit level of the image type according to Claim 1, further
characterized in that the decoder must be programmed via software to
simultaneously receive and decode two program streams.

5. Stereoscopic 3D-video images digital decoding method

and system, in which the video_sequence structures of the video data stream
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I mge type according to Caim1l, further characterized
in that two interdependent video signals can be sent
wi thin the sane vi deo- Sequence; said signals
dependi ng one formthe other, and conming froma
3DVision(r) 5 canera; i.n terrgg@ of their algebraic
addition (R L=delta), each signal is stored as a B
type franme, which decoding is by differences from one

F Redvi | ' | | 8 # bit level of th
S, e YR8 RSP ERITIgH B 48l of e
hage- %%Peé&%_réihgu%ur(ﬁéinﬁ)f 1t hRyrthér depafiRitérifdd eiaMthat  two
are nodified via software to I nclude the necessary 10

fntegepahdémevided dighals edin bleeséntagithinyhe samer ddeg_sequence;
Caim1l1, further characterized in that two
saidepigndisntepeniting simee foren thamthé&r, aared cetmingdrom a 3DVision®
si mul taneous form but being synchronized with the
samera;tinrterros df thein dlgrlraideadditien dRdpideltal each signal is stored
parallel. 7. Stereoscopic 3D-video inmages digital

ge@ddlitying framepwhicbadegeding istlandifferengesdron pae of them.

vi deo- sequence structures of the video data strea

are modi fiBd vi RIMGEREPE Hinideer iAoy digital "decoding
oot g "4 B LB B Rires of
e, G2t rar s P, Vi BERWLS] @, B, g bosssary
NaGr el the 0 'eleFar PEuiehe P2 acRBE Bl 1jgfurther
BnRAAbYELAIRE OMAINGG! Riflondiitl YRIdd Gtfeams L and R are

erence- ng sel ector; executing the | mge

deneaPieEimitaridRressrm il BRIl dytehroRg@d Witthehe same
correspondi ng out put buffer; ena ling the

fhfel Wed HAB Berotisdcanddisplaiyell inpdrafiespar ent for
the 25 conpatible MPEQ readers. 8. Stereoscopic
3D vi deo i fages Stegpdaszio pie c &b videoretieay emnd digisalendecoding
in which the video-sequence structures of the video
mathodt epdnsustempdn f whirhyithe h¥idemase aseeedisbigolites of the
G aim7, 33 characterized by the specific use of the
vidactdatasstreapsiangc mpeeidiegnyia Jaayf &s %@%?Hée@oby the
th i d . .
spgci\ﬂc Sgeso%qt%eengterulc?ur%rs?esrubts?rdcqm'eesn%rllltd tscgguences belonging
to the video_sequence fo implement the MPEG2 backward-compatible
TDVision® technology via hardware, in effect, discriminating whether it
is a 25 or 3D signal; activating a double output buffer (additional
memory); activating a parallel decoding selector, activating a
difference- decoding selector; executing the image decompression
process, displaying the image in the corresponding output buffer;
enabling the PICTURE_DATA3D() function, which is transparent for the
compatible MPEG2 readers.

8. Stereoscopic 3D-video images digital decoding
method and system, in which the video_sequence structures of the

video data stream are modified via hardware according with Claim 7,
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MPEGR2 backwar d- conpati bl e TDVi si on(r) technol ogy vi a
hardware: a) sequence_header 5
aspect-ratio-information 1001 n/a in TDVi sion(r)

1010 4:3 in TDVision(r) 1011 16:9 in TDVision(r)

1100 2.21:1 in TDVision(D 103 | ogical "and" with 0111
w Il be executed to obtain backward conpatibility
with 2D systens, where an instruction is sent to the

@ﬁgﬁét@rizﬁa Egathet Qﬁﬁaéitﬁ%r Gﬁé%p{r?e %W%)t@#é‘é‘,eéutﬁét?&étu%s and

rrg nmust equal to the source;

fsé@ﬁ@nbéb%&@ﬂ@iﬁ@td@ﬂé ﬁée@QQé%Q@ﬂ\céaﬁ-&?@r toNimplement the
TDVision(r) format 1010 24 in TDVision(r) format 1011

RIPEG 2TENteivard+conpatiblie TDY0sid0®) ¢ Hdg( 28a Hgrdiware:
TDVision(r) format U 1101 30 in TDVision(r) format 20
1110 50 i naYDVi sequnéntef header1111 60, 000/ 1001 (59. 94)
in TDVision(r) format a logical "and" with 0111 will

be execut edspectiradioninfoamiatord conpatibility with 2D
systens, where an instruction is sent to the DSP
stating t haPO0flheV/gt eridoERYisieNn@ai r buffer (left or
right) nust be 25 equal_to the source; c) user_data()
sequence_sdQ18b146 3ext!BnSPYISI0B® pi ct ure_header 34

extra_bit_ppghung.@ir B8l 1 = normal

1100 2.21:1 in TDVision®

a logical “and” with 0111 will be executed to obtain
backward compatibility with 2D systems, where an instruction is sent to
the DSP stating that the stereoscopic pair buffer (left or right) must be
equal to the source;

b) frame_rate_code

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

1010 24 in TDVision® format

1011 25 in TDVision® format

1100 30,000/1001 (29.97) in TDVision® format

1101 30 in TDVision® format

1110 50 in TDVision® format

1111 60,000/1001 (59.94) in TDVision® format

a logical “and” with 0111 will be executed to obtain
backward compatibility with 2D systems, where an instruction is sent to
the DSP stating that the stereoscopic pair buffer (left or right) must be
equal to the source;

c) user_data()

sequence_scalable_extension

d) picture_header
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e) picture_coding _extension 5 picture-structure 00 =
image in TDVision(r) format f)

pi cture_tenporal scal able_extension(). 9. Stereoscopic
3D-video imges digital decoding C) nethod and
system in which the video_seguence structures of the
10 video data stream are nodified via hardware
according with daim?7, characterized in that, when

the Pl CTURE, a@%&w ture is recognized, it

proceeds to re e information directly by the
decoder, Pug: Tovsidi®s the information in a second
out put buf al so connected to a video out put

addi ti onal 1t niohgtalexi sting in the el ectroni c display
15 device. 10. Stereoscopic 3D video images digital
decodi ng et hogictare sotsdiag) ektenvglonh t he

vi deo- sequence structures of the video data stream
are nodi fi phbtui’@_sﬁaludt\mee according with aim7, U
characterized in that, if the signal is of TDVision(r)
type, it i80izénage iadT PVisipo® formata t ransport
stream programstreamor left or right multiplexion
at 60 frahes pBICtYERISMPARnStalable £XPARIYI
streamit has backward compatibility in the current
2D coder s; dwher g%%wquﬂ%ctqa[g %Osémag%‘-‘ digitgispdecoding

%hpi}gﬂﬂ ?tsgtg eergabrglr e?‘b&fﬁbcsglﬁﬁ? buffer Rré.lc?ures of the

gﬁielrd ?t%éél tfi%%@ll %?e %t%@d’éfile%ﬁ?ﬁ‘fhtar?f}warg%cc%ﬁ'dmg with Claim 7,

characterized in that, when the PICTURE_DATA3D()structure is
recognized, it proceeds to read the information directly by the decoder,
but it writes the information in a second output buffer also connected to
a video output additional to that existing in the electronic display
device.

10. Stereoscopic 3D-video images digital decoding
method and system, in which the video_sequence structures of the
video data stream are modified via hardware according with Claim 7,
characterized in that, if the signal is of TDVision® type, it is identified if
it is a transport stream, program stream or left or right multiplexion at
60 frames per second; when it is a transport stream it has backward
compatibility in the current 2D coders; where an instruction is sent to
the DSP stating that the stereoscopic pair buffer (left or right) must be
equal to the source, having the ability to display the video without 3D

characteristics of TDVision®.



