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Met hod for Conpressing and Deconpressing Video | nage
Data The invention relates to a nethod for conprielgsuary 2007
and deconpressing video i mage data of video image
sequences or the |like, which are present as a sequence
of in each case in two-dinensionally addressable

WO 200400839 of associ-ated pixel data 1, wherein PP TAS58h3/007451
case the pixel data of selected pixel quantities are
anal yzed with mat hemati cal functions and conpressed

paraneters and after

reduced to their function .
Method{i3f Cammrmesing and Dpcmessmuing Yieoodomeeatased w th a
correspondi ng mathematical function such that they
are |largely regenerated. Such nethods have becone
The i knomrag:tder the |1 SO standards MPEG MPEG to MPEH4,
¢ inRtion ralates to d methbd firadmpBissind 85E dedoHrddsa B RALAHIES i
, - are determned through a ditterenti gﬁﬁana ySI'S, ee&‘%aufw‘iw
mage gabéRedor A8 #ky, Siifich HR Y 3. OF . the bi ke of the =
- pixel quantity data o |rrfétg%%se %ﬁ?&@ﬁ&b%ggﬁw ensionally
addresshble S Llcul ar of such tile datg in .
AR tOSdt Ee E&H‘g a™ eﬁ?h%“%%@?‘i‘ﬂélﬂ%f@elmﬂdpmel
- d [ ne ordi nat.es and. i mage col utm coordi nates
quantitiss E‘p%r%%%‘gﬁ’r%‘aﬁ@ P’@gﬁqﬂﬂﬁﬂ&w@nam eonmpressehrasiueationheir fimetion
changes, in these video image sequences, are
Paramef daragh apd/onirasmission are demnpeessad with @ icrrbdpdiding
_formats. The frame formats in each ease contain a
matheimgtieal dimstion shich that they are dmpelgtive@ne@aEar essi on  functi on,
which in each case is selected to conpress nore

extensively the nore strongly the content -of
consecutive images or tiles in the same position in

Such RO 50 0 SRS BRI B Sep BT vpec, i,

obtained In the us
In the case of these, function parameters are determined through a differential analysis, patiern

analysis, F ouri‘er analysis or the like of the pixel quantity data of image wgﬁents, so-called tiles,
and in particular of such tile data in relation to the tile data of the tile with the same image line
coordinates and image column coordinates of preceding video bmages, and, taking into account
changes in these video image sequences, are represented in accordance with agreed standard frame
fqrmat; The frame formats in each éase contain a statement of the corresponding compression
function, Whi("f‘h in cach case is selected to compress more extensively the more. strongly the content
of g:onsecutive imagés or tiles in the same position in such images agree, and the paramctel;s that are

obtained in the use of the finction in each case.




11 January 2007 For deconpression, the information
regardi ng the given conpression function is taken from
the frame in each case, and according to it, b\ Jasuag 2007
of a corresponding function and the paraneters

provi ded, as well as possibly data of the tile(s) of

at | east one preceding image, the original pixe

quantity is restored, to within a margin of tolerance.

. Exanpl e enbodi nents of the invention provide
Lanificaptl.y. greater conpression of the data in rea
Ford P%’éeﬁg’?sﬂ)&éx%?m@ﬂ%gﬂfﬁﬂ@hg 8tyt nospwsdien fiinction is taken from the
frame .apgrom mately the sanme inmage quality as the known

e 30 agroading donitebyvinensoie @spERidBY fifiod A8 MY parameters

i nvention, there is provided a nethod for conpressing

providednes ek anpossibly dusa uf the ailé(Speut m&@ne&né&&hﬁg Slﬁlggeg Ehe original pixel

sequences or the like, which are présent

_qumnﬁﬁﬁxﬁgumatﬁﬁwmmhggﬁﬂgﬁ@ggﬂ&gn&yo-dinensionaL[y

addressabl e pi xel s of assoclated pi xel data3, wherein
- in each case the pixel data of selected pixe
quantities are analyzed with mathematical functions

B nd ﬁ%ﬁ conpﬁ ssed reduced to their function

Xampgea% eds ghige fveption prowidgesigmfigastly greates vompressiomofthe data

. . .deconpressed with a corresponding mathemati cal

in real s pessege effddedt imaige séppenar dath atithebprox Rgaele tiad fehe image quality
characterized in that in a basic analysis of the

as the imbdaonethdéd®. of a vi deo i mage - contours of irnaee
structures are determ ned on the basis of

non- sequenti al changes in brightness and/or color
value in the case of pixels that are adjacent to one

In accog&ggél]\?feth 8¥1e %%%ﬁgﬁhe' ]i[i}tgseerblg ?nlfvgfl ok ?:he?e lssr{)?g‘}llé]é a? m%trl]%d for
compressing and decompressing video image data of video image sequences or the like,
which are present as a sequence of in each case in two-dimensionally addressable pixels of
gssociated pixel data’, Wherein in each case the pixel data of selectéd pixél quantities are
analyzed with méthematical functions and are compressed reduced to their functioﬁ
parameters and after storage and/or transmission are decompressed with a correspoﬁding

mathematical function such that they are largely regenerated, characterized in that in a basic

analysis of the video data of a video image

- contours of image structures are deterrained on the basis of non-sequential changes in brightness
and/or color value in the case of pixels that arc adjacent to one another,

— through interpolation, a smoothing and closure of contours is performed,

- iheconknnsﬂmuanxﬁmmdinﬂﬁsumwsucdemwﬂmdinsqynmﬁshlamﬂuchﬂmohgha“
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- the contours that are found in this way are.

described in segnents in each case through a 2 11

January 2007 paraneterized mat hematical functildrlaawery 2007

are defined as objects, wherein all objects that

contain a nunber of pixels below a predefinable

threshol d are assigned to a background, - for the

i ndi vi dual objects and the background a col or .

- dom nance and col or progression is determ ned

- pardviRSdrplel ' h case . accordi to direction and

Y zer,ﬁ{elt:1 %ﬁgﬁé&%ﬁﬁﬁ gﬁu%t}?& aé’Qtaﬁgcfg\eH%ﬁﬁbJFﬁﬁivﬁmwﬂ objects that contain

Qi.£ re . determned vectorially in each case, for

amupeE ?fn‘g'?‘@? E‘EIQYV %E%blgﬁhreﬁmd Brecistigurditd 4 backgromet, ur e
fort%ugé}vjégn i s determined in each case, and that in the

. Tor the tdividual ebjaets ead tdslemreunt 2 voledomiERER nd 8810} hrogression is

January 2007 WO 2004/00s393 PCr/F. P2003/00745t™ -~ 1n

detexsnined vearsariallpén d&cﬂlf&mﬂcbﬁiiuéﬁadm?ﬁoi&d -j ght ness,

' on of the o

size, position and orientati jects are
n c¢ont ours of

the positien Bad&8 el unt e €0 :
obj ect's theaI%ttog ut ok@ugln@ﬁ%g? are. e{éﬁ!@lﬂ&&}%@?}éﬂlm epplp case,
. .1 hat e, defined in this way, together with
for ﬂ%ﬁé&‘%“%ﬁﬂ’&?ﬁ aﬂﬂgﬁ? W“%ﬁm“ﬂ%wm fitngtian iscietemmidedtin each case,
andtgarte %tai ned in this way, are arranged and provided in
41 tis s dsepunicanaysasef vides imgesce frane,
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- the basic frame data and sequence franme data that
are provided accordingly are transfornned into pi xel

data for deconpression and i mage re- processi ng,11-Jangary 2007
that fromthe basic linme data fromthe objects, their
correspondi ng contour position data in the pixel

WO 2004i8g®3ar e deternmined, - for the background of the
i mge and the objects, respectively delinitE&FTER2408807451

basis of the contour position data, the pixel
resentation are [sic] filled up with pixel data

re
- iﬂ@éﬁmrﬁb&ﬁfﬁa@nﬁmcmﬁ@sgﬁgﬂghﬁgg | : ture . .
function, - which are reconstitu% egbﬁﬁﬂﬁ%ﬁ%ﬁ@%ﬂfﬁwbjm
aretdbtermmbdtalloa e B&S and the col rogy essi on
vector as vve?lmias t he ??% ﬁgggﬂ@mﬂ?g{o}’-&ﬁﬁ%ﬂﬁ@bmomaﬂﬂmﬂ,
|i,ed_in each case to the

— r dat re
the SBRES BRE e t@@wpgﬁfi@g 1t s way,Jpgetherrwiti thein dptical, positional

previ ous pi

- Lon.. Advant ageous enbodi nents are defined in
Md{%&@%&ﬂﬁ&gm F‘ﬁﬂ%ﬂl&‘(@m Weayi wn acangedend prdided in Qfstructured basic
he objects on the basis of their contours and their

-t
framg o seqysmea frameads t o t he extrenely high data
met hods,

: thﬂ():ﬂ(;irrpr_essi ﬁmiqan pmri so? to Lhe conven:i ogial:_ eLh
_ processed in e‘?gh caﬁ&%uﬁ%éﬁ%ﬁﬁ%ﬁﬁgwmmmm“m
Pt Ersoo s BT R AR ke essial connoct | on.

— inthat fiom the basic frame data from thel objects, their corresponding contour position data in

-

the pixel image are determined,

- for ‘the background of the image and the objects, respectively delimited on the basis of the
contour position data, the pixe! representation are [sic] filled up with pixel data corresponding to
the given associated structure function, |

~  which are reconstituted in accordance with the color dominance value and the color progression
vector as well as the brightness value, and |

— . the sequence frame data are applied in each case to the previous pixel representation for

disPIgcement and/or alteration,

Advantageous embodiments are defined in the subclaims.

_The determination and description of the objects on the basis of their contours and their structures
 leads to the extremely high data compression in comparison to the conventional methods, in which

. individual rectangular segment [sic] are processed in each case, without detecting and utilizing a -
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To accel erate the process, advantageous innovative
nmet hods, which are also to be regarded as aut ononobus
i nventions, are additionally applied in the indilveduaty 2007
process steps. On the basis of the know edge that many
objects are simlar to others in terns of their basic
Wo structure and their relation to others, e.g. head,
280409839 pper body, | ower body, legs to a pers Ffuna
obj ects that have once been recogni zed and PeTEE /007451
characterized in terns of function are stored on the
g basis. of their data in a neural network, assigned to
Iarge'mlgm&f*-ﬂ"é%m%ﬂ?ncorrespondi ng objects contour data 2, so
that in each case for a found object, objects that
usually adjoin themcan |ater be |ocated directly and
_ applied for facilitating contour determ nation. Al so,
To actélerateaip phogbispRFatingddi8 IR YVASIBI Gt | O
.- descriptions of the various o%%@hsc%hn‘%eaﬁ%ﬁ%w berregapded as
autonbheud MV ftons Sy dftiondhl ed .t o, he.| apeled only with
- correspondi ng cur#%%%%%&a%gtlﬁ ’gglé'lldu"g@"i:% FIGRS.
m d- point vector, start and end co-ordi nates etc.
Al so, the structure function of an object is

. f4£equ |y the sape as or _close to that of simlar

On th%%ﬁsﬁcfﬁgf?e %fwt']wg&tthattm@wbjﬁ@tme signilar to others in terms of their basic structure
approximation if it is stored in the neural network

and theih plgtion talodhers, erhead, armiclupp Bo6RUSHY: bods! ed o gtll]ﬁrson eto., objects

1jwlmgorT'pressl on i s achieved through utilization of e ?
nommmmm@mmmﬁaa&%g ! line ig.a . )
series of numbers in each case, |%ﬁﬂ%§l}1mba§&°ma°nthebam°fmﬂ

data i R0 ORI DUSERENE R Biky o dord B0 S99 contbur data ?, so thatin

2004/ 008393 PCT
each case for a foumd object, objects that usually adjoin them can later be located directly and

applied for facilitating contour determination.

Also, the compilations of the mathematical function descriptions of the vaﬁous objects can be taken
from the neural network, which need to be labeled only with corresponding current parameters such

as raclms mid-point vector, start and end co-ordinates etc,

Also, the MME function of an object is ﬁ'equgnﬂy the same as or close to that of similar objects,

so that it can serve as a first approximation if it is stored in the neural network and is taken from it.

Advantageously, very high compression is achieved through utilization of the knowledge that the
pixel data of a pixel line is a serics of numbers in each case, which can be represented by elementary




arithmetic operations that are carried out wth
natural nunbers. In particular, division and the nth
root are sinple operations that nore or | ess yildlJanuary 2007
periodic pixel data of a line with a good
approxi mati on. The representation of the line then
shrinks to the encrypted statenent of the function
WO 204408398 numeric quantities, which are prefergg.ml@@?
as a sumor differences of prime nunber powers. 45
such structure description that has al ready been
. ted for _a pixel data sequence is preferably
“m“{é‘#@?"é’éfﬁ“ﬁﬂ%ﬁﬁw &Rripd owowith ngivrel natbért. TnpattRRRe! B8io% and the nth
root usabl_%therp or can be called up as a first '
001 AELHMBE ongtations thatwore ilesslyauld peAiclic pda%}aeakggﬁ}fé '
_ | ater present. Since the functions ?%Ebe use aﬁgﬁﬁagood
approxitsion; Fheyrepreskreaion of telidd gg.ﬁ]k ent.i onal ]
.. conputers at hi ghspeed as t?is%(e pgﬁnﬁgg%M%Wﬁ%fmeﬁmmm
and thpnxglerid hﬁntﬁiéé}v?ﬁp]:g&g rakSlfhom the structure data in
- the rug time of an |§age ﬂlg BHHAE F SHT of dBrences el prime number
powerkS conpletely unproblematic. In terns of its _
’ preci sion, the conpression of video run tine data is,
advant ageously, adapted in its individual steps to
the conpatibility of deviations. In determning the

Every $9 t our dat a, .shoothing etc., nore attention is paid
TV P SUMEEe deserintionithat hes Mﬁfﬁmmr%ﬁﬁﬁlmtse@{eﬁceispmfmbly

in notion than to the background and the“passive

stored iy mewrsl netwarkido tHaLTif 18 @ FHediaRN LMD HOTRY &alleq ¥ip 35 & first

accorded to objects for processing In eac

approxﬂmtiddwma&ldmﬂﬁx@dﬂwgég%%%?’g@rl o{) [ Xeché];orS\Ahi ch

an object is defined 1s

Since the functions to be used are elementary and can be carried out by conventional computers at
high speed as fixed point operations, the pixel data can be generated from tﬁe structure data in the

run time of an image reproduction; decompression is completely unproblerhatic.

In terms of its precision, the compression of video run time data is, advantageously, adapted in its

individual steps to the compatibility of deviations,

In detenniﬂing the confour data, smoothing etc., more attention is paid to a high resolution of
foreground objects that are in motion than to the background and the passive objects in that different

maximiyn computing times are accorded to objects for processing in each case.

Additionglly, the minimqm number of pixels for which an object is defined is adapted in each case
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11 January 2007 WO 20041008393 PCP/ EP2003/ 007451 to
conputing tinme that is still available. The | argest

obj ects are processed first, and where there i 91 Jahudry 2007
conmputing tinme left for inage tine, smaller objects

are separated out of the background and described in

detail, geonetrically -and structurally, and placed
WO 200400839%0 " f r ane. For det ermi ni ng a structur e PCEHEP20BA07451

of an object, a maximumtinme specification is
advant ageously made in each case, wherein use is nmade

o corf a0/ A o 3105 i s e i e theve s

still to q_wg an g% do not result_in any notabl e worsening
cgPPY é{%‘tﬁ % inags timce smpller objegtstans W@tm@oﬁmm@wnd and
t he general appearance of the surface of an object,
describgst inglgtail; geompaprically god structintatly, sidrplided o thed fppe, | et us
take the follow ng as an exanple of a structure
function: The xth root of a to the power of m b to
- the povver of n divided by a to the power ofp dto the

F dmng oighi F ;{mﬁ UBEE! : . . = i
| o umbers up %ta(;reﬂ h%f,%l &W%%&ﬁ%@nwmmmw
made I t | et, us, t.ak
%ﬂgdgé(aagg ‘Tiﬁ&%g’l NBGIES olflrﬁﬁ e%{gﬁv g'ﬁt Wéﬁe mﬂy@:ﬁmlpmel
or of. an 16 x16 plxel i mage, segnent.
data, ‘ﬁfﬁ%y"g? Ry ocguin qé?i’%“tbf&ilﬂ BRALEQ PIF another.dernograsnlt gn Synotable worsening
. Accordingly, the operations are executed not decimally
of image qualiky, sk thel stgactune telates onkythuthe s@B8al appearimme of the surface of an

source data, |lace the encryption data and the regai ned

object,ttmtgattodnyana@r&tsa]smays directly present as 8-bit
pi xel data :

For ﬂluétration, let us take the following as an example of a structure function:

The xth root of a to the power of m +/- b to the power of n divided by ¢ to the power of p +/- d to the
power of g; x = whole-mumber 1 + 3; g, &, ¢, d = prime numbers up to 17; m, », p, ¢ = whole-umber

1+9,

As the pixel quantity that.is to be amlyzed, Iet us take for example 256 pixels in each case of an
ilpage line ségmen't orofan §x 8 or 16 x16 pixél image segment. The pixel data are customarily
encrypted in 8-bit. Accordingly, the operations are executed not decimally or hexadecimally, but in
modulo 256, so that the source data, like the encryption data and the regained target data, are always

directly present as 8-bit pivel data.
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If several line segnents of an inmage |line or
consecutive image lines are anal yzed, a suitabllé January 2007

solution often results, in a very sinple and
ti me-saving manner, from a continuation and/or a
di spl acenent by several pl aces of the previously

- WO2004/B083%3:5) e structure function. Instead of alq’%%lﬁ
; ; 7451
e M

structue function, the nodification is st at

associ ated frame. Figure 1 shows a bl ock di agram of
The video data VD are gradual Iy

e encrypti on.
cgglgl]mg ehits of Frimpage lige o ponsemsive SaRSlinel hfednal &%umable solution

i s.the object recognition OE, wherein the objecCts

often resulispin & veay
. smmqurtmwﬁg/mam ﬁ-&fh&%t fita] fgﬁ'%r;f/?ﬁae&aplacement

mage, as Wll ast heob e C

byseveml plagesiofithespreviogdly appl
Sprovioaly dvp ﬁ?’?wle recogm zé@ U%f%@?gfwmmmﬁmmm

_ -—auxiliary informtion.
ﬂ:emodiﬂ@aﬁ@ﬁ@@ﬁtﬁ@%@%ﬁﬁﬁgﬁ with a specified

- resolution limt %ﬁbot hed obj ects undergo

obj ect description, taking into account the

nei ghborhood limt relations, so that the objects 01,

stored functlonally in the frame | PR For

Figure {2 ‘é‘?‘;'%%Pﬁﬁﬁd%?@@@wmm I shment OLV of the

posi tional and directional vectors Q.1,

The video data VD are gradually subjected to the varions process steps.

.j First, there is the object recognition OF, wherein the objects 01*; 02* that have previously been
recognized in the image, as well as the objects stored in a first neural netwcrk NNT1 are used as
ayxiliary mfonmam The recognized objects are subjected to object smoothing OG, with a

specified resolutmn limit MIN,

The smoothed objects undergo object description, taking into account the neighborhood hmzt
relations, so that the objects O1, 02 ete. are stored functionally in the frame FR. -

For the indiﬁdual objects, the establishment OLV of the positional and directional vectors QL1
OL2 ete. takes place, as well as the color description OFV by means of the color vectors and color

- progression vectors O¥1, OF2 etc,

* Additionally, for the objects O1, 02 ete. the structure functions and their parameters OS1, OS2 etc.




OL2 etc. takes place, as well as the col or description

CFV by neans of the color vectors and col or

progressi on vectors O\, OF2 etc. Additionally, lclanuémy 2007

objects 01, 02 etc. the structure functions and their

paraneters OS1, OS2 etc. 7 fi.' 11 January 2007 WO

2004/ 008393 PCT/ EP2003/ 007451 are determ ned,
WO2004808803bly with the aid of a second neural rRENEEI003/007451

NN2, and are placed in the frame FR, just like the

posi tional and col or vectors. Once all the objects are

recorded in . the_fr t.he col,or ctors HG and t
o RIS i Y it (R O b GeSopp Gepral SR PTCNINGy 1 Ach Biaced in the frame

backgr ound ﬂgg and placed in the frane FR A conplete

FR, just Bka:the posiio ¢fdefevactors.hen provi ded as a historica
frame FRI -1, whose contents, which are marked by a
star on the reference synbol in each case, are made
-avai l able to the encryption of the next inmage as

()nqe 8l feldbi@ts H8FRbFRA il theGRinye, Blel @Y EBRITET LA mé%ackgmund structures

color, position, structure or orient atl on of an obj%®ect

S 8 B M, L BT i s o
i gal-%waw@cﬁga&gmwa@% SHRRREE ety on

re | ocat t hei r nei ghporhgod relations as well as
the re Jﬂ%&?m eachicasse Bregmade Syadatle I eupryrtion of theseeed image as starting
“ofthe neur al networks NNI NN2, so that simlar
matetighj ect s and structures are | ocated and used in the
encryption of new i mages.

If only slight changes to the color, position, structure or orientation of an object is [sic] established,
then only the changes are specified in the subsequent frame, which yields a considerable savings in

processing time, storage and transmission capacity.

Given object descriptions that are located, their neighborhood relations as well as the structare
- functions, are supplied to the bases of the neural networks NN 1, NN2, so that similar objects and

structures are located and used in the encryption of new images.
The encryption time is monitored in each case via a time manager TMG, and is held within limits
through appropriate specifications of the minimum resolution MIN and the maximum time TMAx of

the structure analysis.

An alternative to the calculation of the structure finctions as described above can be performed




The encryption tinme is nonitored in each case via a
time manager TMG and is held within limts through
appropriate specifications of the mni num resolldtieowary 2007

M N and the maximumtine TMAX of the structure

analysis. An alternative to the cal culation of the

structure finctions as descri bed above can be
WO20040083%8ed 8 11 January 2007 WO 2004100839 FCT/EP2003/007451

PCT/ EP2003/ 007451 sim |l arly advantageously wth
hexadeci mal operati ons for -which the usual 8-bit

nf or I|t into two_4-bit characters, '
similefly el E‘E\"@ﬁ?‘ﬁ’@ PRsRcioe Shich the s &DEcreet iformation i
htu% %E‘%(Eg’ t he gr eat est pOSSI ble simlarity. The
. Split 1Ko, e eﬁn@m q thus devhle the qumber efglees éntalgalatidand checked for

particular in that connection, also encrypted as

the gregtontpnssiblesimiirgiy+ Eheforotivnslaad thok mainiders Brefexpbdi ﬁ}gﬁ ﬁ?partlcular in

~in the frame. Depending onthe stated function,

tht conectionRrlsoRaAPRIdEEshefidis
© packi ng densi ty in the firI%rlre can a?%gé%ﬁ%ﬁ%vgaiwsmmemc
D stated fir ar tor for
epenglfi%ﬁ?@%nc“ ons, thr eegﬁi‘%{eﬁﬁ%@&eﬁ?@a&?g%ﬁe prime

nunbers, and two bits for their exponents from 1-4.
For exarrple the four fundanental operations, the root

r functl ons wel | as fornul a parenthesis
A Vﬁ??‘éﬂl%ﬁ ﬁ"mman Wsp g achisved if, inay byttéydn each case three bits
par ent het| cal functl ons, additional speci al :
are stored don qight Sunctions three bits foulthe eight frttpriast mmbers, eadBvEHits for their

functions, my be stated in the other 5 bits of the
exponchistfenm 9-4. For example, the four fandamental operations, the toot and power functions, as

well a5 formula parenthesis can be encrypted as fimction elements. For the parenthetical functions,
additional special functions, such as formula end character or complex functions, may be stated in

the other 5 b1ts of the byte,
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" What is clainmed is: 1. A nethod for conpressing and
deconpressi ng video i mage data of video i nage 11 January 2007
sequences or the like, which are present as a
sequence of in each case in two-dinensionally
addressabl e pixels of associated pixel data 3,
WO2004/803893, i n each case the pixel data of sel ecRGERI0§a07451
quantities are analyzed with mathematical functions
and are conpressed reduced to their function
paraneters and after storage and/or transm ssion are
‘thﬂ%g%ﬂﬂ?£§5ed with a correspondi ng mat hemati cal
function such that they are | argely regenerated,
characterized in that in a basic analysis of the
-video data of a video inmage contours of inmage
1. sérmethod B conpressing and desompressing viddewi imagé data of video image sequences or
.- non-sequential changes in brightness and/or col or _
viliediirej which ercprssenbis Dieqaéke olf i caeh eatdihawediméioanlly addressable
anot her, through interpol ation, a snoothing and

Chirgld o 28bcRRAME Aath S, WRrER T BAbL daBErHe PRleP kS of S cted pixel
are found in this way are described 1n segnents I n

e@%%- gu%h anni.el-l 7 I cal .
fanc Iﬁ%&f}ﬁg%ﬁﬁl re de #\Zu"c'smgﬁlﬁi??%%gg{’ww reduced to theix
opjects that, contain.a nunber of pixels below a )
- pEHRYT PRIBEter siogpe andles (et e deopmpErHRd with a
for the individual objects and the background a col or L.
" deFeRBeRdingmatheBinteal fiustiow sushdhatithey ate dasgely raggnerated, characterized in
vectorially in each case, the position and extent of
t thet inadiasicémalysis bff tetvidcardatadetaevidéonimthgeect orial Iy in
each case,
- contours of image structures are determined on the basis of non-sequential changes in

&ightness and/or color value in the case of pixels that are adjacent to one another,

—  through interpolation, a smoothing and closure of contours is pétffdrmcd,

- the Ct‘)ntom's that are found in this way are described in segments in each case through a
patameterized mathematical function and are defined as ohjects, wherein all objects that
contain a number of pixels below a predefinable threshold are assigned to a background,

—  for the individnal objects and the background a color dominance and color progression is

determined vectorially in each casc,

- the positioﬁ and extent of the indjviduai ohjects are determined vectorially in each case,

- for the individual objects and the background, a structure finction is determined in each case
according to direction and size,

and that in the case of sequence analyses of video images,
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- for the individual objects and the background, a

structure function is determ ned in each case

according to direction and size, and that in tHhé&Jeasay2007

of sequence anal yses of video inmages, 10 11 January

2007 WD 2004/ 008393 PCT/ MD03/ 007451 in each case the

| ential changes in brightness, size, p

vw}zor%%%%étion of the objects are deternined, q?gianMﬁﬁﬁwl

into account the common contours of obJects t hat abut

one another, the objects and the background that are

- dﬂéa@ﬁ@asb"ﬁhé&]ﬂ%r h&%ﬁ Bﬁ%%%]s@ tation of th
positional and setructur data t hat argélgdﬁélﬁgjgern notte

R R 8 BB MR A5 Do B St b e

and sequence frane data that are provided accordingly
ansfornmed into pixel data for deconpressi on and
.. image re-processing, in that fromthe basic frane data
—  fthowbjchis apd jthechackgrohied thatare denadhivithiy waystogethenpwith theipoptical,
. data in the pixel inmage are determ ned, - for the
it sfuctuffed ditartli apnebthined hﬂbmﬁ@,mmpﬂgédianﬂlp;ovided ina
delimted on the basis of the contour position data,
- tﬁﬁzc’&ir&?basi@ﬁ&rﬁé&ﬁeﬁ&éﬂé@ﬁ%ﬁ [sic] filled up with

pi xel data corresponding to"the given associated
- Stht b6 unﬁamfelﬁgt&} and 'Sequence frame data that are provided accordmgly are transformed

into pixel data for decompression and image re-processing,

~ - inthat from the basic frame data from the objects, their corresponding contour position data
in the pixel image are determined,

- for the background of the image and the objects, respectively delimited on the basis of the

| contour position data, the pixel representation are [sic] filled up wn:h pixel data

cor:e‘sponding to the given associated structure function,

- which are reconstituted i accordance with the color dominance value and the color
progression vector as well as the brightness value, and

-  the sequence frame data are applied in each case io the previous pixel representation for

displacement and/or alteration

2. A method according to claun 1, characterized in that the objects described are stored with
their mathematical functions in a neural network (NN1), which serves for the further

recogmition (OE) of objects in video image data (VD).
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whi ch are reconstituted in accordance with the col or

dom nance val ue and the color progression vector as

wel |l as the brightness value, and - the sequendé Janaarg 2007
data are applied in each case to the previous pixel
representation for displacenent and/or alteration 2.

wo 200d008833shod according to-claiml, characteriz@CWER2003407451

the objects described are stored with their

mat hemati cal functions in a neural network (NN1),

whi ch serves for the further recognition (OE) of

objects in video image data (VD). 11 11 January 2007

WO 2004/ 008393 PZ"PI EP20031007451 3. A nethod in

AcRethdd Brscoidahceowith afy of the abwealaing cheracteniaediisthatisiragture

in that structure functions (OS) that have been )
ﬂﬁ{gﬁa.ge 1Bt Patd BleAdetbhihed BRI storRd Maithelr parametetsj efobjects and
an a rounds in a neural network (NN2), which

SRR R RSN e i s e e
ters. 4. A npthod i i f th
L L S

function (OS) is represented in each case as a

mat hemati cal function and the paraneters are

whol e- nunber values and the function provides, an
Winethiotl éulacveniance with phypofthe aborclaims, chagsterized gifhathe structure

-5 A nethod in accordance with claim4, characterized
| itindBAOBIR rofresentedin cddbtatd ava frftBmaticad function and the parameters ars

whole-number values and the function provides an unlimited number of places after the

decimal point.

A method in accordance with ¢laim 4, characterized in that the structure function (05) is a

fraction, an nth root or a transcendental fimetion.

A method in accordance with claim 4 or 5, characterized in that the whole-nuvaber values are

represeted, encrypted, as powers of prime numbers as well as sums or difference thereof.

A method in accordance with any of claims 4 to 6, characterized in that the parameters are
represented as modulo 2 to the power of 8, and the function are [sic] executed with quantities
that ave represented as modulo 2 to the power of 8, and provide such quantities as places

afier the decimal point.
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fraction, an nth root or a transcendental function. 6.

A nmethod in accordance with claim4 or 5,

characterized in that the whol e-nunber val ues drelanuary 2007
represented, encrypted, as powers of prine nunbers as

well as suns or difference thereof 7. A nethod in

wom@gsgﬁnce with any of claims 4 to 6, characterized in
that the paraneters are represented as moduFGL/BPR083/007451

8.

10.

11.

12.

- structure function

the power of 8, and the function are [sic] executed
with quantities that are represented as nodulo 2 to

t Wemethod lin Sécofdandd with GRY bEGe Shths 44591 é&i&ggerﬁéd R1RG 3B individual

after the decinmal point. 12 11 Januar

ac cord ae(r%g%ﬁvm t m&%@%@%@%ﬁ% g%e%gp r?”‘t'}!(])&ely hatching to a pixel data
¢ SRR b il Bt BEefined frogh oo tectangular pixel image

roxi mat el'y matchl ng to a pi xel data sequence of an
|$f§'§'e"' ine segnent of predefined |ength or of a

- rectangul ar pixel imge segnent. 9. A nethod in

accordance with claim8, characterized in that the
line segnment has a length of 64, 128 or 256 bytes or

t Aemetho in dcoagianceasitiecthind 8 scharictRed{n BatithBie ﬁ%ntl&s a length of

times 16 bytes. 10. A nethod in accordance wt

omttnsoehswﬁw‘%opmeg iwg@%g%{st egﬂfh&zéﬁ uH&E3ur16ume516hytes

n eac case as
| ong or as precisely through successi ve approxi mation
"to the pixel data sequence that is to be approximtely

" KRnétRod' l‘tnea%ctl)r&'n%e with one of the claims 8 or 9, characterized in that the structure
function (O8) is adapted in each case as Jong or as precisely through successive
approximation to the pixel data sequence that is to be approximately represented in each

case, which is determined by a time specification (TMax) or an accuracy specification.

A method in accordance with claim 10, characterized in that the time specification or

-accuracy specification is determined depending on the position or a given speed of change of

position of the given object, wherein for objects lying and/or resting ccn;raliy in the image, a
| longer time and/or a higher level of accuracy is assigned than for objects at the edge and/or

~objects that are in relatively fast motion and/or for the backeround.

A method in accordance with any of the preceding claims, charagterized in that in each case
only those objects are subjected to further identification and characterization that have a

minimuam number of pixels, and smaller objects are assigned to the background,
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case, winch is determned by a tinme specification

(TMax) or an accuracy specification. 11. A nethod in
accordance with claim 10, characterized in thatl1tdasuary 2007
time specification or accuracy specificationis

det erm ned depending on the position or a given speed

wo 200408880e of position of the given object, wherein
_ f

13.

or objects lying and/or resting centrally i RCTHE2003/007451
imge, a longer tinme and/or a higher |evel of

accuracy is assigned than for objects at the edge

and/or objects that are in relatively fast notion
and/or for the background. 12. A nethod in accordance

A DA AR ) BT B koo
R A AL . B

~asgigned to the background. 13 11 January 2007
v@%\%ﬁ I%@B%‘Q‘thwb]m fhefeneRyBtion 981 imags comentpthh anfuinmym number of pixels

accordance with claim 12, characterized in that the
oBf Bewbjcgisds detomeinubaicortingfotthe aviiabld e5mphfiry fame.

decr easi ng nunber of pixels as long as the avail able .
conmputing tinme allows, through which in the
encryption of an inmage content, the m ni mum nunber of
pi xel s of the objects is determ ned according to the

avai l abl e conputing time. 14
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