W) 20M4/ 008393 PCT/ EP2003/ 007451 Met hod for
Conpr essi ng and Deconpressing Video | mage Data The
invention relates to a nethod for conpressing and
deconpressing video i mage data of video inage
sequences or the |like, which are present as a sequence .
of in each case in two-dinensionally addressable

WO 20p4/0081% of associated pixel data 1, wherein pprS@siismorsst
case the pixel data of selected pixel quantities are
anal yzed with mat hematical functions and conpressed

blthgﬁ@u d to their function paraneters and after

ethe fg%@“ﬁﬁﬁWﬂ?”W*Qﬁ@ﬂﬂE@*%ﬁgaﬁdﬁﬂﬁwﬂﬂﬂhaased with a

corresponding mathematical function such that they
are |largely regenerated. Such nethods have becone
known under the | SO standards MPEG MPEGL to MPEH,

The inyemon ralates to 4 methbé faasmpasssing 0ae deéoﬁ&ﬁéésﬁg VRRLARBLE idta of video
' are determ ned through a differential analysis,

i gléeies or i Hky S | ' .the Like pof the .
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addresseblebrels S BB AT, B b e e et dosepostected pivet
e e lin ordi nat.e nd, i mage col umm _coordi nat es
quantitied B amalyaied it Wgﬁqﬂ&ﬂﬁéﬁ“% A S0PHES 4 Feslugestiouheir function
han in these_video inage sequences, are
Pafﬂm‘ff@éﬁfg@ﬁ &igrags 2ad/eniransmission arp degprepeessed wittl arcdrbsimuding

formats. The frame formats in each case contain a
mathematigdldhnrgtionstich thet they aredproaliragpneaisd essi on  f uncti 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
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-j pcoherent .gra . .
analysis, FOUier anar]ysxg o the Jike of the pixel quantity data of image segments, 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 .images, and, taking into account
changes in these video image sequences, are represented in accordance with agreed standard frame
formats. The ftame formats in each case contain a statement of the corresponding compression

| function, which in each ease is selected to compress more extensively the more strongly the content
of consecutive images or tiles in the saroe position in such images agree, and the parameters that are

obtained in the use of the function in each case.

Translator's note: This fiteral translation of this sentence clause is based on a sentence ol ith i
in the German-knguage source document, aus¢ with meoherent gtammar
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in the German-| anguage source docunent. 1 WO
2004/ 008393 PCT/ EP2003/ 007451 For deconpression, the
i nformati on regardi ng the given conpression function
is taken fromthe frame in each case, and according
to it, by nmeans of a corresponding function and the
Wo raneters provided, as well as possibly data of the
w of at |east one preceding i nage, the _original
pi xel quantity is restored, to within a mar gl 003/007451
tol erance. The object of the invention 11 1 provide
For ebshbicantly. Lffier conpression of the data in real
t %é%éoéjs s gindingehs giyoe 66:0p1daich Mukfon is taken from th
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basi s of non-sequenti al nges In
i xels that are adjacent to

quantity fsaest vithi
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one another , thro
cl osure of contours is perforned, the contours that
Th ]gre found in this way are described in segnents in
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This object is met in such a way that in a basic analysis of the video data of a video image

— contours of image struciures are determined on the basis of non-sequential changes in brightness

and/or eolor value in the case of pixels that arc adjacent to one another,

— thtough interpolation, a smoothing and elosure of contours is performed,

— the céntours that are found in this way are described in segments in each case through a
parameterized mathematical fanction and are defined as objects, wherein ajl objects that contain
a number of pixels balow g predefinable threshold are assigned to a background,

- for the individual objects and the background a color dominance and color progression is

determined vectorially in each case according to direction and size,

- — the position and extent of the iudividual objects are determined vectorially in each case,

—~ for the individua] objects and the background, a structure function is determined in each case,

~ and that in the case of sequence analyses of video images,
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for the individual objects and the background a col or
dom nance and col or progression is determ ned
vectorially in each case according to direction and
size, the position and extent of the individua
objects are determned vectorially in each case, for
t he individual Objects and the background, a structure
WO 2004008303 o i s determined. in each case, -- apdrERRbI0Y51
the case of sequence anal yses of video i mages, WO
2094/ 005393 PCT/ EP2003/ 007451 in each case the
- differenti, changes in brightness, size, position and
- '“"%EL"F e I %ﬁ%ﬂg@w 8t sifsi positionoand ariakiatign of the objects
i,nto account the common contours of objects that abut
are gefgtiaieds kg fvhe acso)miche cemmion kentoas kg bjens thald abut e another,
defined in this way, together with their optical,

—  the phiséts end e basloglomid thattae afirdatinstih dhy, 36 SetRR WA RST 'gﬁﬁcax, positional

this way, are arranged and provided i'n a structure
andlstraétaral 820 8hs breSSHRHRIICE thit X5, 'aﬂ&?& 1 Grd BB, 9313 -

and sequence ne data that g‘}raz’%‘r:ow e@%%&ﬁ%?%@"dmc
frahd Ry RmEEHaial © Pixel data for deconpression and

I mage re-processing, in that fromthe basic frame data

-t garso' t he obj ects, their corresponding contour position
© {cgﬂwc daip and,seguence e datasthavare pravided, actandinglyeare transformed into
iﬁgack%ﬁr’ound of the imge and the objects, respectively
p ik

I degorgprestien prdsimago ta-teocessimyt our positi on dat a,
the pixel representation are [sic] filled up with

— inthet frei thabmsichine dna b he bBjeck@eR cYRERASNE LAk posttion data in
structure function, :
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 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

displacement and/or alteration of the objects.

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 uﬁ]:lzmg a




whi ch are reconstituted in accordance with the col or
dom nance val ue and the col or progression vector as
wel |l as the brightness value, and - the sequence frane
data are applied in each case to the previous pixe
representation for displacenent and/or alteration of
t he obj ects. Advantageous enbodi nents are defined in

WO 20p400885c| ai 5. The deternination and descri plic@fkpefs

) : . . 3/00'7451
the objects on the basis of their contours and therr
structures leads to the extrenely high data

1 co.r%rﬁigisi on in conparison to the conventional nethods,
arger e Fponectgny i dual rectangul ar segnent [sic] are

processed in each case, w thout detecting and
utilizing a 3 WO 20041008393 PCT/ EP2003/ 007451 | ar ger

pictorial connection. To accel erate the process,

To acackezat the pracass, BOvaREk HRAIRASmOMBEE BiAliFn@ hAB of B {/’e%arded as

regarded as autononous inventions, are a I ona
autonopla Bevehifoub/ e bAHivtafly ShoRLOR SRl EREL p Qe 0as T S
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others in ternms of their basic structure and their

relation to others, e.g. head, arm upper body, | ower

t rson eta., objects that have once
On thgg%ﬁs ?%@%EPH‘%@@E aanyrohiqcly are stmilan to ethers internis of theirbasic structure
are stored on the basis of their data in a neural
and theis rollation to-0fargvegi heasl, momas, upprenbodypdower batspleasliogperson et., objects
obj ects contour data z, so that in each case for a

that havgumde bignerecognizeil and eharitnérized Wetdrins BeHiRbAor 6 Mokl bn the basis of their
later be located directly and applied for

data if anéurltiRiw o, S8R0 IR T8 8bi&onding objects contour data ?, s0 that in

- each case for a found object, objects that usually adjoin thern can later be located directly and

applied for facilitating contour determination.

Also, the compilations of the mathematical function deseriptions of the vatious objects can be taken
from the neural network, which need to be labeled only with conresponding current parameters such

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

Also, the structure function of an object is frequently the same as or close to that of similar objects,

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

Advantageously, very high compression is achieved through wtilization 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

2 - 13
Translator's note: This liters! ranstation is based on a sentence clause with ncoberent grammar i German-
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Al so, the conpilations of the mathematical function
descriptions of the various objects can be taken from
t he neural network, which need to be |abeled only with
correspondi ng current paranmeters such as radius,

m d- poi nt vector, start and end coordinates etc. Also,
the structure function of an object is frequently the

WO 200400888 or close to that of simlar objects, pcifrblialoras:
it can serve as a first approximation if it is store
in the neural network and is taken fromit.

: eousl very hi gh,conpression is achieved
et AR P e Brtegiont vl uopbcrstat e ietarpiivision and th ot
; tdat.a ?f a pixel line is a series of numbers in each
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Translator's note: This literal translation is based
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powefl vision and the nth root are sinple operations that
nore or less yield periodic pixel data of a line with
a good approximation. The representation of the |ine
then shrinks to the encrypted statenent of the

functi o nd .the nuneric quantities, which are
Ev : A .
ery S st desveinpo s afreaty heen fosetes dora pikelutata S quence s preferably
number —powers. Every such structure description that
storedyin g ngprakugivyorke smthabit it ietnddintels: usibie theflhdreas 86 BNy &% a first
- preferably stored in a neural network, so that it"is
spproximetion whet y siiabbixel s R a0 RS bk UP 25 2
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Since the functions to be used are elementary andcanbeea:riedom by conventional computers at
high speed as fixed point operations, the pixel data can be generated from the structure data in the

run time of an image teproduction; decompression is completely unproblematic.

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 determining the contour data, smoothing etc., more attention is paid to a high resolution of
foreground objects that ate in motion than to the background and the passive objects in that different

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

Additionally, the minimum nuraber of pixels for which an object is defined is adapted in each case




approxi mati on when a simlar pixel data sequence is

| ater present. Since the functions to be used are

el enentary and can be carried out by conventiona

conmputers at high speed as fixed point operations,

t he pi xel data can be generated fromthe structure
inthe run time O an image reproduction;

WO 208833} ession is conpletely unprobl ematic. | RCT/EPHES/51

its precision, the Conpression of video run tinme data

is, advantageously, adapted in its individual steps

ool I, e 5510 e e

.+ 1o a.high sol ution.of fareground objects that are
sill chppiing e lofolir meeeime, smeljen RSy AEigsLaw;0) he background and
objects in that different mnaxi mum conputing tinmes are
describel iy geomeftisallysandsirugtuedlys sndplaced intadhe Fame.
Addi tionally, the m ni num nunber of pixels for which
an object is defined is adapted in each case WO
2004/ 008393 PCT/ EP2003/ 007451 to computing time that

For déterhing s sttudtutAfath@ion'dfeml obiedt S imBRh SR HEnAGRAAHREESR Gdvantageously

first, and where there is still conputing tinme left

E]ﬁ%ac%ackérgﬁlﬁgl%sﬁg ggés?:rlggg&iﬂn %et m#?’{ag{é’ggn% r%é’%‘ﬁ“ﬂlp”‘d
r dplaced into . the,frame. . For .
data, 50y SodF b dun B licRRR opdhibobetsap e TEimi{ R oy notable worsening
£ maxi nmum t.i me, specification is advantglgeously made in
ol Mgy <uce Hhe stgychurg selates only de themeneral armewpaesdf thovaurface of an
. deviations of the individual pixel data, if they do
objectn bt net o anyiimagridetails y adj acent to one another, do not
result in any notable worsening of inmage quality,
since the structure relates only to the general
appearance of the surface of an object, but not to

For illast¥atioAFieeusA8keihk Sollowing as an example of a siructure fimetion:

- The xtk 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, b, ¢, d = prime sumbets up to 17; m, n, p, ¢ = whole-mumber

1+9,

As the pixel quantity that is to be analyzed, let us take for example 256 pixcls in each case of an
1mage line segment or of an 8 x 8 or 16 x16 pixel image segment. The pixel data are customarily
encrypled in 8-bit. Accordingly, the operations are executed not decimally or hexadecimally, but in
modnlo 256, so that the source data, like the encryption data and the regainedltarget data, are always

directly present as 8-bit pixel data.




For illustration, let us take the follow ng as an

exanpl e of a structure function: The xth root of a to

the power of m+1- b to the power of n divided bye to

the power of p +1- d to the power of g; x ~

whol e-nunber 1 = 3; a, b, ¢, d = prinme nunbers up to
= whol e-nunber 1:-9. As the pixel

17 m n, p, q
WO20M9M8393 y that is to be anal yzed, let us take
exanpl e 256 pixels in each case of an inagePﬁE?fﬁlézmmuﬂ
segnent or of an 8 x 8 or 16 x16 pixel inmage segnent.
i xel da are customarily encrypted in 8-bit.

. t
It ﬁv{%@d&dﬁeﬁﬁ}eﬁs o e ugRee i s wenseetiveximaps Hesueé asl@iielBd duftable solution
often O E%eﬁgeci mal llyénéJUt in modul o 256, so that the
BRIy Sipple end hmeesacing pianfer, Gainda @Minhiin '
target data, are always directly present as él _Ei%‘Q%gspMmem

by sevsral placesofihe SreviouRR AR RS R ernibdd FER2QABTA0LASY 8:51%?]! sfructure finction,

several line segnments of an image |1 ne or cons
of ten

the modifigptioh ingsted ifthd AMo¥AERE fifnes Ui t abl € sol ution
results, in a very sinple and tine-saving manner, from

a continuation and/or a displacenent by severa
pl aces of the previously applicable structure
t he

Fioure! LQRa kNt ead af. a new structure function,
'INE%L%?HS%}?%;W thedage enavpiioaoci ated fir=. Figure
I shows a bl ock diagram of the inmage encryption. The

video data VD are gradually subjected to the various
First, there is the object recognition

The ,&ocess st eps.
: wb 3l ¥Paire gredualbbiubjetied dd the vaBiads roadss BayE P evi ously
een
First, there is the object recognition OE, wherein the objects 01%; 02* that have previously been
recognized in the image, as well as fhe objects stored in a first neural network NN1 are used as

auxiliary information. The recognized objects are subjected to object smoothing OG, with a

specified resolution limit MIN,

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

For the individual objects, the establishment OLV of the positional and ditectional vectors OL1
OL2 etc. takes place, as well as the color description OFV by means of the color vectors and color

progression vectors OF1, OF2 etc.

Addtionally, for the objects 01, 02 ete. the structure functions and their parameters 081, 082 ete.



recogni zed in the image, as well as the objects stored

ina first neural network NNI are used as auxiliary

i nformati on. The recogni zed objects are subjected to

obj ect snmoothing 00, with a specified resolution

limt M. The snoot hed objects undergo object

description, taking into account the nei ghborhood
WO2004408393 [ o] ati ons, so that the objects 01, 02PEHEF204}/07451

stored functi onaIIy in the frame PR For the individual

obj ects, the establishnment OLV of the positional and

r
o d '-%Bf%&amiﬁ%@iﬁegghfw%vﬁﬂﬁs&%ﬁ N N3E i 8 placed inthe frame
r,vectars a ol or rogression vectors OF], OF2

mn&?i}&?&aaﬁf’? C]‘PBY CF‘HE objects 01, 02 etc. the

structure functl ons and their paraneters OS 1, OS2

etc. 7 WO 2004/ 008393 PCT/ EP2003/ 007451 are

determ ned, preferably with the aid of a second neural
Once B theootjediiNgy renvdledrie thel fenas) thaxdldrevettoanBGFRNd jtheshack grivend structures

the positional and color vectors. Once all the objects

HGS afctlefep@itied €bm metbhasgfmsmﬁm; Géﬂﬁlcﬂfin HRERESFRIODCo@pRte frame FR of
t he background structures are determ ned from

an imhd}Eis PRGKAS ﬂﬂ&ﬁa&%ﬁﬂ&l@aﬁ&%‘l%ﬁ&% cBﬁt%H@V@ ]aa.l% marked by a star op,

conplete frame FR of an image 1s then pro

the re%ﬁrlgg” C a\Lrggc FRlar% li%tx@ %ﬁa@g ﬁ‘n@t W+]‘h tﬁéﬂext image as starting

se, are nmade available to the encryptlon of the next
nwkx; go as starting material. If only slight changes to
the color, position, structure or orientation of an
object is [sic] established,

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 rclations as well as the structure
functions, are supplied to the bases of the neural networks NN1, 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 caleulation of the structure functions as described above can be performed




then only the changes are specified in the subsequent
fame, which yields a considerable savings in
processing tinme, storage and transm ssion capacity.
G ven object descriptions that are | ocated, their
nei ghborhood relations as well as the structure
functions, are supplied to the bases ofthe neura
WO 20040088P%s NN1, NN2, so that sinilar objects amTE/EP2003/007451
structures are | ocated and used in the encryption of
new i neges. The encryption time is nonitored in each
via a tLine IM and is held wwthin limts
S’m‘lﬂ?ﬁ’f‘@" raseonsty b‘Pﬁh}?’ %ﬁ&%%ﬁ?%iord’rhlﬁm@emﬁlm pixel information is
resolutlon M N and the maximumtime TMAX of the
split igp EPIECIH-FP&F% iagd tha danile thenvimber pbplates is edlculitad indchecked for
of the structure functions as described above can be
the grepiest possible SmilarigoThe Ao8H% W@@éﬁgﬁéé At r,h)pmcmar in
advant ageously wi th hexadeci mal operati ons, whi

that crinec
at o tivsy)also Endvypted bR xad AT BER Ohd! packeﬁﬁhgiégé g:fsi’b{t Bgtes in the frame.

4-bit characters, and thus double the nu

Deperidin Laleq SRKE r S|ble
ew35|§$ﬁ2??ty Tﬁiﬁgunc |ongb%%gm{$%%?9paréﬁéﬁg$ are

expediently, in particular in that connection, also
encrypted as hexadecimal digits and packed in pairs in

in I f.ranme. endi_.ng on the stated
Avmfg%‘ﬁ%w@%ﬂg tie e cam pleer evliowiar fos bies msmchicsse tree bits
h packln den3|ty in the frame can al so be

are sto 59@ fupctior, thragybits fori the eighhfitsbprime nnmbers) dnd twarbits for their
stored for eight functions, three bits for the eight

exponsms fompri-4nFon exdiepls, the fshr vlaichsi bP¥ratidif) the 160t RRDBHNEr functions, as
from1-4. For exanple, the four fundament al

well aRemak pafthithekis 8ad BOincAf e W \ihctid LGRS Folthe parenthetical functions,

additional special functions, such as formula end character or complex functions, may be stated in

the other 5 bits of the byte,




wel |l as fornmula parenthesis can be encrypted as
function elenents. For the parenthetical functions,
addi ti onal special functions, -such as formula end
character or conplex functions, my be stated in the
other 5 bits of the byte. 9 WO 20041008393
VW)ﬂ@@ﬁ@E 003/007451 What is clainmed is: 1. A nethod for
sing and deconpressing video i nage d G /E¥2005/007451
vi deo i mage sequences or the like, which are present
as a sequence of in each case in two-dinensionally
e pixels of associated pixel data 3,
‘thﬁggggﬁﬁfgh each case the pixel data of selected pixe
quantities are analyzed with mathematical functions
and are conpressed reduced to their function

paraneters and after storage and/ Qr transmission are

1. dé%c‘ag%f@ Sy sguyyesging aﬂi frqoginsessne Yideodaas aata @4 Video image sequences or
function such that they are largely regenerated,
c Heerliet whickars prgsent aga saguencetsd én each sajeyinitwoatimensionally addressable
video data of a video i mage contours of inage
s pivebtofaenciated phed dati’ nwherein it bachmst thegiixel data of selected pixel
non- sequenti al changes in brightness and/or col or

V ghatfiticare ABalgAaPwRA matheRlaficd TatctBheaRtird _%6ﬁlbrés§d%d‘i&ﬁmed to their

anot her, through interpolation, a snoothing an

RS B i el BcRGE 0P CandiRic08E Qe witha
< POk B8t RS A e B e, charaserioed
objects, that  contain _a nunber of pixels below a

pHBbEr3 bask analysis oF Hie vides dataels ydeqiimagea backgr ound,

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

- through interpolation, a smoothing and closure of contowrs is performed,

- the contours that are found in this way are described in segments in each case througha
parameterized 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 individual objects and the background a color dominance and color progression is
determined vectorially in each case,

- the position and extent of the individual objects are determined vectorially in each case,

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

and that in the case of sequence analyses of video images,

? Translator's note: This literal translation of this sentence clause is based on 4 sentence clause with incoherent grammar
in the German-language source document.
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for the individual objects and the background a col or
dom nance and col or progression is determ ned
vectorially in each case, - the position and extent of
the individual objects are determ ned vectorially in
each case, for the individual objects and the
ppund, a structure function is deterniqﬁﬁﬂﬂﬁ 451
case according to direction and size, and that I'n the
case of sequence anal yses of video inmages, s
Translator's note: This literal translation of this
S @bRAeBethe iiFferdriiale bAgRRBICRSE pokiBbR Sndbilidhtation of the

i ncoherent grammar in the German-| anguage source

el A A o

si ze osition and orientation of the objects are

d fned, taking into account the comobn contours of
objects that abut one_ another, - the objects and the

b estmandthe backerwund thai axg definediinghisayay, taggdenwith feitroptical,
their optical, positional and structural data that

aipesititnah emdstricturahdata thad/are abteivad inthiewapy md pragediaw provided ina
a structured basic frane or sequence frane, the basic

f seudwdd basie HdmS O weuesce/fFai® data that are provided
accordingly are transfornmed into pixel data for

d {0 i el ©- i i .
fL L O S TE——
s SRPETA IR LT iSge b cssing

in that from the basic frame data from the objecis, their corresponding comtour 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 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

displacement and/or alteration

A method aceording to claim 1, characterized in that the objects described are stored with
their mathematical functions in a nevral network (NN1), which serves for the further

recognition (OE) of objects in video image data (VD).

11




in the pixel inmage are determ ned, - for the

background of the imge and the objects, respectively
delimted on the basis of the contour position data,
the pixel representation are (sic) filled up with

pi xel data corresponding to the given associ at ed

. woO20008303 ure function -- which are reconsti t ut Rei/ERR003/607431
' accordance with the col or dom nance val ue and the

color progression vector as well as the brightness

val ue, and - the sequence franme data are applied in
each case to the previous pixel representation for

di spl acement and/or alteration 2. A nethod acc¢ordin

3.  tAometmidin accordmeawithany eﬂtherﬂb@%@lﬁ‘m‘?e%ﬁ%@& G ol Sructure
descri bed are stored with their mathemati cal .
fAG0ne (OS) thaithave bl determimsdiaré dinterl, witththeln peametass efpbjects and
the further recognition (OE) of objects in video

g{&%ﬁg@ §2g 6 Ybdok] nek kol QNBODNARRIOR PBT FRAEAH BAROIABE further

i n accordance wth any of the above

clai s a @H ﬁﬁgl-' toaf i badetdrginct i ons

( 5{699;% een e%%rqgs?ggﬂ%\%e ?tored with their
paraneters of objects and backgrounds in a neural
network (NN2), which serves as a starting basis in the

furrier determnation of structure functions .(

4 whmetonRopvanee RAENY OF 1he FhEV SRS, Sl Ay g strueture
any of the above clains, characterized in that the
Sfuhetid08) if xepreséned n@8Yh case as pmashemabigal fanctioprand Shparameters are
as a mat hematical function and the paraneters are
whole-rumber values and the function provides an unlimited number of places after the

decimal point.

3. A method in accordance with claim 4, characterized in that the structure function (O8) is a

fraction, an nth root or a transcendental function,

6. A method in accordance with claim 4 or 5, characterized in that the whole-number values ate

represented, encrypted, as powers of prime mimbers as well as sums or difference thereof.

7. 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 are represented as modulo 2 to the power of 8, and provide such quantities as places

after the decimal point.
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11.

12.

whol e- nunber val ues and the function provides an

unlimted nunber of places after the decinmal point.

5 A nethod in accordance with claim4, characterized

in that the structure function (0OS) is a fraction, an

nth root or a transcendental function. 6. A nethod in
nce with claim4 or 5, characterized

t he whol e- nunber val ues are represented, en%&?@ ,"mwﬁ]

as powers of prinme nunbers as well as suns or

di fference thereof 7. A nmethod in accordance with any

of A elethiodtin dedoddhve GRtBMEE bEHeZRAmE B 16 79¢hat-R6erPad BIBLEHS individual

are represented as nodulo 2 to the power of 8, and

t hgrubtROfuh@Drd g@sj &k Ql]ete?;ﬁﬁ%ﬂ! W&cﬁ%&%@%@@%@% to a pixel data

are represented as nodulo 2 to t

Poriieiee SEMRUETYG treihoRSeite B4 BakBloral eingtar pixelimage
nmet hod .in accordance with any ofthe clains 4 to 7,

cRE 8% eri zed in that the individual structure

functions (OS) are determ ned in each case

approximately matching to a pixel daft sequence of an

i mage |line segnent of predefined I ength or of a

r écmathgdfiraacepidante with glaim Spchmeateriz8d in’thaethb difle bspment has a length of
accordance with claim@8, characterized in that the

| i6AE1 28y 1256 bylea or thelpRfd iagdfsegMént Lha 8 sBE 02RO BSS l?gjmes 16 bytes,
t he pi xel image segnent has a size of 8 tines 8 or

times 16 bytes. O A nethod in accordance with one of

the clains 8 or 9, characterized in that the structure

A method in accordance with one of the claims 8 or 9, characterized in that the structure
fanction (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 specificatio.

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 centrally in the image, 2
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 backoround.

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

minimum number of pixels, and smaller objects are assigned to the backeround.
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function (OS) is adapted in each case as long or as
preci sely through successive approximtion to the
pi xel data sequence that is to be approxi mately
represented in each case, which is determned by a
time specification (' Tax) or an accuracy

wo 2ifebdoscation. 11. A nethod in accordance with claim

13.

10, characterized in that the tine specificaPfHiPH03/007451
accuracy specification is determ ned dependi ng on the
position or a given speed of change of position of

the given object, wherein for objects |ying and/or
resting centrally in the inmage, a I|onger tine and/or

o g Al 1h SPrafike SRENIREN2. SrfRiirBaT iR fots ae processed one

r | f.ast . noti.on _and/ or, f.or the background., 12.
B et B3 0o B o of ety s B 06 @ Rgle computing time
cl ai s, chaﬁa terized in that in each case only those
0 Gﬁ%ﬁ%&m&% theeneryphion pfag inage sontent the romimw number of pixels
characterization that have a m ni num nunber of

piok Bepbiagteds detaimhined atsputitgiothe availablgrothpting Hee.
background. 13 WD 2004/ 009393 PCT/ EP2003/ 007451 13. A
met hod in accordance with claim 12, characterized in
that the objects are processed one after another with
a decreasi ng nunber of pixels as long as the avail abl e
computing tinme allows, through which in the
encryption of an inmage content, the m ni mrum nunber of
pi xels of the objects is determ ned according to the
avai |l abl e conputing tine 14
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