1 Method for differentiating between background and foreground of
scenery and al so nethod for replacing a background in inmages of a
scenery The present invention relates to a nmethod for differentiating
bet ween background and foreground in inmages or filnms of a scenery
recorded by an el ectronic canera. The ilnvention relates in addition
to a method for replacing the background in recorded i nages of filns
of a scenery whilst maintaining the foreground. In order to separate
obj ects or persons recorded by a canera, who/which are standi ng one
in front of the other in an actual scene and consequently nutually
hi de each ot her, various nethods exist according to the state of the
art. The nost wi dely used nethod is hereby chroma-keying which has
been used for a long tine and in which the background in the actual
scene has a definite col our which does not occur in the foreground
obj ects. By

Method for differentiating between background and foreground of
scenery and also method for replacing a background in images of

d sScenery

The present invention relates to a method for differentiating
ketween background and feregrcund in images or films of a scen-
ery recorded by an electronic camera. The invention relates in
addition to a method for replacing the background in recorded

images of films of a scenery whilst maintaining the foreground.

In order to separate objects or persons recorded by a camera,
who/which are standing one in front of the other in an actual
scene and consequently mutually hide each other, various methods
exist according to the state of the art. The most widely used
method is hereby chroma-keying which has been used for a long
time and in which the background in the actual scene has a defi-

nite colour which does not occur in the foreground objects. By



2 means of sinple colour analysis of the recorded inage, this
background can then be detected and separated fromthe foreground. It
i s di sadvantageous with this nethod that the background in the actual
scene nust be present in a definite colour, which is not achievable
in many situations. It is the object of the present invention to
indicate a nmethod for differentiating between background and
foreground in imges or filns of a scenery recorded by an el ectronic

camer apawhisChoal 1 oMg, 4 eedamuirn gesi 98i 8f dihetbackgioypge@nd mpfgd hechis

foreground. In addition, it is the object to indicate a nethodg%or
r epl acivag karivaokgreumnd tienande negd eorteld | anof sepsgetady, framwhileh fore-
backgr d_and f.oregraou e signed. freely. This.object Ji.s _
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f or egr guddnidn inmages aaft @ iseeiely mecorsedobysant: el echr aereneasetalour,
according to,claim1, the nethod for replacing a background in an

i mge ¥PlghsdéndPy 3EESFPYRRGSt oNclMarh S8 t4AGLPRE el ectroni ¢ di spl ay
system according to claim?29. The dependent clainms indicate

advant ageous devel opnments of the methods according to the invention.
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which background and foreground can be designed freely.

This object is achieved by the method for differentiating be-
tween background and foreground in images of a scenery recorded
by an electronic camera according to claim 1, the method for re-
placing a background in an image of a scenery according to claim
28 and the electronic display system according to claim 29. The
dependent claims indicate advantageous developments of the meth-

ods according to the invention.

According to the invention, a method is provided, by means of
which kackground and foreground can be differentiated from each
other in images of a scenery recorded by an electronic camera. A
part of the scenery which is remote from the camera is thereby
regarded as background and the part of the scenery close to the
camera as foreground. The scenery 1s the entirety of the objects
of the background and of the foreground. If reference is made
o 1images here, these can be fixed images or preferably frames

of a film. Neither background nor foreground must thereby com-



pletely fill the inmage and can al so appear only in parts or not at

all in the inmage. The nethod according to the invention can al so be
used on partial regions of inmages. Thus for exanple in recordings of
sporting events, pitch-perineter advertising can be differentiated
from players standing in front of it. PBn general, it is assumed that
the foreground covers the background in regions fromthe perspective

of the canera. The nethod according to the invention can be
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which are recorded with an electronic canera, i.e. for exanple a
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t he backgionsd firomntWwes hewspecthve oddichg whinehapr eserves the
visibility of the image for a direct human observer of the scenery or
even is conpletely invisible for such an observer of the scenery. The
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is preferred.

According to the invention, the background can display any im-
age. This can be for examplie an image having a plurality of
colours and/or a plurality of brightness stages. In particular,
a monochreome and uniformly bright surface is preferably not un-

derstood as image in the sense of this document.

The image of the background is now shown with a coding which
preserves the visibility of the image for a direct human ob-
server of the scenery or even 1s completely invisible for such
an observer of the scenery. The 1image with the coding being
visible by a direct observer of the scenery means that this
visibility is at least provided if the okserver is directly ob-
serving the scenery in situ and is at a sufficient distance from
the background, at which distance he 1is able however still to

recognise the content of the image. The coding of the image



An image or filmof the scenery with the background and the coding

and also with a foreground situated in front of the background is now
recorded by neans of an electronic canera. An inmage sensor of the
camera which records the i mages of the scenery thereby produces a
signal. In this signal, the background4is now differentiated fromthe
foreground by nmeans of the coding. It is thereby exploited that the
background has the codi ng but the foreground does not. Since the
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the invention, also only the precisely one inage signal of this one
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of the_.inmage, the conpgnents of respectively one period conposing the
conplngrF§§88PQTH8eSePP§d duration, i.e. the tine within which al

t he conponents of the inmage are shown once, is thereby chosen to be

so short that the conplete inmage is visible for a direct observer of

the scE€hBF§. TAF ckifdstnentisleldt ehetbanbrakosonsw shyitthr ot séarapyaund
the displ %o%frtfa%ncom%ﬁ@t%ié%%ﬁ t t%ﬂ%ﬁ ¢RANEEA RMaYS LA dSecords

only one conponent of the 1 nagée which i osen-such that 1t allows a
di f f er €hti atriage sbetrweBre t hielh op€grtbend cane rivhe dyackgrarmoerny desmbawf or

a keyi t hod ref erably by neans, of. col oyr.- based,  keyin uch, as
o o CRRRERSy BPCTIS Y s Senat RERDR bt SRomiimnTE CPATY Wi o nifBLe-
i mage mensuldimitdeds HaeRriafl Rei caMBhay ! @GR dsmPeCise@lshroNGiamely the

conponent of each period, advantageously the frequency at which the
conpon@hes A rEHasy el SihéRagRewn Wht oures? t RELERPAELTr € If ristpgshcyensors

the Caggﬁﬁg required. Preferably, the method is therefore implemented
with precisely one image sensor. According to the invention,
also only the precisely one image signal of this one image sen-

sor 1s therefore required.

In some embodiments, it can be necessary in order to recognise
the backgrcound by means of the coding to modify suitably the im-
age to be recorded by the camera or the image sensor. It is
then preferred if the recorded image of the scenery is modified
for storage, further preccessing or transmission such that the

modification is undone Jjust before recording of the image so



In the course of show ng such components, at |east one inaging
paranmeter which influences the display of the inmage can be changed in
the course of one period. There can be understood by an imaging
paranmeter, for exanple a value or a group of values of weighting
factors or scaling factors which are sditable for controlling the

col our channels, the contrast, the brightness and/or the saturation

of individual pixels, groups of pixels (patterns) or the conplete
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of the image of the background anplified or exclusively, this col our

conponent bei ng chosen preferably such that it is not present or only
weakly _in the foreground. In this case, the foreground can_ be ,
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a canera tracking, with the hel'p of which the view ng angle of the

caner acikabife Imcemean? of colour-based keying, such as e.g. chroma-
keying. If m is the number of components into which the image
is subdivided, then if the camera records precisely one compo-
nent of each period, advantageously the frequency at which the
components are changed when shown m- times the exposure fre-

quency of the camera.

In the course of showing such components, at least one imaging
parameter which influences the display of the image can be
changed in the course of one period. There can be understood by
an imaging parameter, for example a value or a group of values
of weighting factors or scaling factors which are suitable for
controlling the colour channels, the contrast, the brightness
and/or the saturation of individual pixels, groups of pizxels

(patterns) or the complete image.



is known so that |ocation and size of the background or even of the
foreground in the image can be predeterm ned. In general, there is
therefore added to the background as coding a property which does not
occur in the foreground or occurs only nore weakly such that the
background can be differentiated fromthe foreground in a mask based

on this property. In the above-descri bed enbodi nent, the conponent

used for exposure nmakes avail abl e the mask used for the keying. The

ot her conponent or conponents of one period conplete the inage to
formthe conplete image for a direct observer of the scenery. During.
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hal f the frequency of the exchange. Therefore al ways two conponents

of the imge 8
According to the invention, any method which enables production

of a mask by means of which the background can be differentiated
from the foreground is intended to be understood as keying proc-
ess 1in all embodiments of the invention. In general, “keying”
describes a process for detecting components in an image or
video. The components can thereby be recognised or filtered out
(image analysis) and possibly replaced by other image sources
(image composition). In the image analysis, specific features
or codings in the image are detected and a mask which corre-
sponds to the 1image components to be detected 1is generated
therefrom. The mask can serve as template in the image composi-
tion. Calculation of the mask on the basis of the property or
of the coding need not necessarily be complete and can be sup-
plemented by further processes. There are included herein for
example image analysis processes, such as optical flow, image
segmentation according to colour, edges or the like or heuris-
tics (i.e. assumptions about the objects in the scene). In par-
ticular, information can be derived from a camera tracking, with

the help of which the viewing angle of the camera in the scene



are shown during one cycle of the canera. The frequency wi th which the
shown conponent is changed is therefore here twice as high as the
exposure frequency of the canmera. In another realization, given by
way of exanple, of the above-descri bed enbodi nent, the col ours can be
divided into three conponents and only 7one third exposed. The canera
t herefore exposes only one of the three conponents. In this case, the
frequency with which the conponent is changed woul d be chosen to be

three tismasgicam NM@hciast t hbecexpesuradf egeernay e therlep@miad ér even of
further enbodi ment of the nethod according to the invention provides
that t FéecdAirRgrornchd i frlige 18296f CBRe PBaPRGASERA™EBRPri ses t he
background displaying tenporally alternating patterns which

conpl ement each other within one period to formthe conpl ete inage.

The badkgresumedadan tierd fifergeiafect fadded hieo f bhegbaakdronnthes coding

signal of the inmge ,senspr by ans of the_periodically alternating
patt or fi. PIAPPEH tHAVAHIADGHES dibodi TRl BF The TAVEA PBRY GF pactlrR only
det ect ke hial@XAMDléenh ofnibethasbscigravhaurdsl de anstesfrandiOEd from
Fourier filtering, can hereby be inplenmented in the signal of the

i mge $8Rsdrregsrsaguént By magkebBaergPduttiicanrpeedilfterenti ated from
the foreground by neans of the frequency with which the patterns are
shown alternating. In a Fourier transformthe background regions here
show aIeormpenestiownd-ddwecaliset natboagifiesquenty wWhinghnehe fureyrdondexpo-

does not show. The patterns i ch tge bacéground shows can

advant 8§86udidf e %‘g?? ﬁ]i’@ei WQ‘& i H§Sdi &t i i opgi’hag'r magehe other

sensor -apdoe@Rti Br components of one period complete the image to form
the complete image for a direct observer of the scenery. During
the showing of these other components, the camera preferably

does not record.

For example, the component shown during the exposure can display
a specific colour component of the image amplified or reduced so
that the foreground can be differentiated from the background by
means o©f this colour component. The exposed component thereby
shows this colour component increased when the foreground shows
it reduced, or reduced when the foreground shows it increased.
The component or the other components which the background shows
in one period can then show the complementary colour components
correspondingly reduced or increased so that the direct observer

of the scenery perceives the actual colours of the image.

In an advantageous embodiment of the invention, the image of the
background can be divided into respectively exactly two compo-
nents which are shown alternating with a specific frequency.
The camera can then record synchronously with half the frequency

of the exchange. .Therefore always two components of the image



particul ar be for exanple a chessboard pattern. The individual 9
regions of the pattern, i.e. for exanple the squares of the

chessboard, can oscillate between |ight and dark just as between

vari ous col our conponents. In order to produce the oscillating

pattern, the background can be self-ilﬁuninating inter alia, for
exanpl e an LED display, or an controllable filter corresponding to

the pattern can al so be disposed in front of the inage of the

backgr aurd, svhirchdbiriher oper i ogilcal by hihecksamb f4 er emhepaftsqwindhewith
i mage alternately. In the case of ,a chessboard pattern, the
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and t heighessbeard RaLLELR E@ﬁ%ﬁ%ﬁcgeb%tQhepﬁgﬁ8&§b|y1 the pattern is
binary, i".e. is switched precisely between two states. A given region

of the pattern, in one state, lets through light of the inmage
conpletely or ,illumnates, with nmaxinmum brightness_and, in p#e ot he B
state. HordPtitiin (R ITHh b Dhaclmiye Y | PT uRAAPAS with FoduGR”
bri ght desgrilbbe tabioddmdown car JdSoNe et edienday fove Ohiree com-
conpl et e dar kness. .
ponents and only one third exposed. The camera therefore exposes
only one of the three components. In this case, the frequency
with which the component is changed would be chosen to be three

times as high as the exposure frequency of the camera.

A further embodiment of the method according to the invention
provides that the coding of the image or of the background com-
prises the background displaying temporally alternating patterns
which complement each other within one period to form the com-
plete image. The background can be differentiated from the fore-
ground in the signal of the image sensor by means of the peri-

odically alternating pattern.

In an advantageous embodiment of the invention, a pattern detec-
tion, for example on the basis of a Fourier transform and/or
Fourier filtering, can hereby be implemented in the signal of
the image sensor. Consequently, the background can be differen-
tiated from the foreground by means of the frequency with which
the patterns are shown alternating. In a Fourier transform the
background regions here show a component of the alternating fre-

guency which the foreground does not show.

The patterns which the background shows can advantageously be
periodic in a scanning direction of the image sensor and can in

particular be for example a chessboard pattern. The individual



In a further enbodi nent of the invention, the coding of the inage or

of the background can conprise the inage being represented in a grid

in the formof coloured dots on a backdrop. The col oured dots

toget her with the backdrop surroundi ng them thereby conpose the

colour of the image at the location of the coloured dot. It is

t hereby al so possible that the backdrop of the image is black so that
the colour of the image is given precisely by the col our of the

col our edgdens. of0 vhecopadtetbhlter.d s fow dispases ithe rogtasést g the
i mage sensor or in front of the canmera, which colour filter precisely
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possi b I, I e background pass through w t hout
toningb%ﬁé%%%o%%&Oé?nggkﬁﬁg%ngfice t he background is not conpletely

bl ack, the colour filter, even in the case of a black background,

| ets through, those col qurs ich are_not the col ours af the col oured
dot s WiLPhGUETor hP TRLPTTORAS PACLHEHRge BAdsided TP LHRCFREQGRNS can
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foregrounB o] weakly, "t hen ground can 'feren
fromt berfienegaoupdbbyckeads fabreakoparbased kbyi igagkt alseahsoely.
possi ble to chose the colour filter such that all the colours of the

scenery, with the exception of those of the col oured dots, can be

conposed fhembhe ¢ QUIehd Sipdd¥PYHL trd Neceol OuEi {14E8hg pALLELRT can
to display the foreground in the finally produced i nmage mn?hout

col our stevi atitarnatiel ef fiectthef thessbbeud fadadttern nahdoritheof chhesboard
i mage sensor._can_be copputated out. In a particularly preferred
embodi FEnt " & &6 8ur "FiFtér in front of the i mge sensor can be a
spectral filter, in particular an interference filter, which filters
out specific ranges of the visible spectrumwhich are distributed .
over tRESERTRPEYvi ill ePRARGEN 14F fPORETYT dadh of St W idAhGd elrdetsely

respechiyel¥n RuSPeehials.fial I Adynf &enofk fdd&r i gh bSe state,
conpl enentary to
lets through light of the image completely or illuminates with
maximum brightness and, in the other state, tones down the light
of the image or illuminates with reduced brightness. The toning

down can also be complete toning down or complete darkness.

In a further embodiment of the invention, the coding of the im-
age or of the background can comprise the image being repre-
sented in a grid in the form of coloured dots on a backdrop.
The coloured dots together with the backdrop surrounding them
thereby compose the coclour of the image at the location of the
coloured dot. It is thereby also possible that the backdrop of
the image is black so that the colour of the image is given pre-

cisely by the colour of the coloured dots.



11 the filter in front of the camera can then be di sposed, which
filter, for its part, lets through colours distributed uniformy over
the visible spectrumso that, fromthese, all colours which are
required for display of the inmage can be displayed. The fact that the
colour filters of the coloured dots antdof the camera are

conpl enentary, neans here that, within the visible range, they |et
through different, essentially non-overl apping ranges of the visible

spect r umcdinsteadh ofed Nt erfierensephbibtiens, @lcse oy @xanphegdNotehsor or
filters can be used. Because of tﬁe col oured dots, the background

represém Snomd igfaddrd rcangja d. Witheh resbdws i bhloert heegipedlystonesepwn
chosen _prefer V. S a e f e npses_the.
Cmage Fromes Spe 4 e kb8 BARCHEED B g R e G0 iRk

can bepagnflicgyr ethd acdisouref |Ettimng oickerdund | pasHathhgugh without ton-
Self-iLIuninating col oured dots can be géoduced for exanpl e by neans

of |igRPIouHHE oFCFRght dfB88s Y(LEREJCt '%céh@id%ﬁc%ﬁ¥ﬁﬁgiicéﬁ gt com-

reali Zg(ie\eﬂetlg LN PNEGAT QR JirONts 11 dr | SePORSIiRl &H O £98R0%E thep1ack
col oured dots of the background fromlight diodes and, by neans of a
filterbagkbroandef lelte ithapeicdendmseaorcalmiramiriach fare exabpteeanolours
interference filter, to filter, ou r _tone _down .precisely the
frequeﬁgi5§etF8h§HFFFe§OB§ FﬁghPPghgoaﬁggeE.ePdeHE'frequencies not
transmtted by the light diodes are let through by the filter in

front of the canera w thout being toned down, then the backdrop of

the | mife W aladget HEIWIAGH oBNd T8 HRAGR s SERYEd  f roif t Reseur of the

COlourﬁackégop of the image 1s present increased relative to the col-
ours of the coloured dots as a result of the filter. If now, as
in all colour-based embodiments of the invention, a colour 1is
chosen for the backdrop which 1is not present in the foreground
or only weakly, then the background can be differentiated from
the foreground by means of colour-based keying. It is also pos-
sible to chese the colour filter such that all the colcurs of
the scenery, with the exception of those of the coloured dots,
can be composed from the colours let through by the colour fil-

ter.

In order to display the foreground in the finally produced image
without colour deviation, the effect of the colour filter in

front of the image sensor can be computated out.

In a particularly preferred embodiment, the colour filter 1in
front of the image sensor can be a spectral filter, in particu-
lar an interference filter, which filters out specific ranges of
the visible spectrum which are distributed over the entire visi-
ble range. In front of each of the coloured dots respectively, a

spectral filter or interference filter which is complementary to



colours selected fromat |east one, preferably at |east two, ranges
of the visible spectrumat a spacing fromeach other in the spectrum
A colour filter through which the Iight emanating fromthe scenery
runs before inpinging on the image sensor is now disposed in front of
the i mage sensor or the canera. Said cblour filter is chosen such
that it tones down those ranges of the visible spectrumfrom which
the colours of the inage are selected but lets through ranges of the

Vi si bl @ igpeet 7aum Sk huateph et neeRet hese rAnges WhtRoWe bel 88-588edwhich
down. In this way, the background is present on the inmage sensor

toned dowmegr dark, ln/ehm@xt,t heetoregrouald appenrs dopposkutefl vhegermly
Colours T %%eak%sf% égHEJﬁlégf t%e0u£r£¢lEﬁéﬁﬁfc Eeco}eyrs which

filter&d-out ranges or the ranges o spectrom ar e
t hr ougha rar er €dposesd snffbt:abijysplad5b eal ales ﬁ)fhag@e cf=0r ege odndpldayed. The
consequently be di splayed. In particular, also the choice of rang

whi ch 4@t |etih%*hr6%}§h Pe AdApEEE (3 t hbBRe OGRS odetT r ARG |<hf the

the f0'2:%91%%“%ré“cb%?l'eﬂﬁ%&%aﬁ:%corﬂ&&nmh bhe idmge SeAshin W visible
foreground is now differentiatéd fromthe background by neans of

key|ngrang@ﬁrmhaﬁné@tmmMrwwgnodsfféhentomegp&nﬂMﬁlkythps c@selapping

17 ORETBFSL K. 1S SRSt TRCRo onbt SEE0t Rens <hrBUPHEHCRL CHacors,

necessalyo fthe teaamgléowattaglf@u:s;eﬂsncaar becukad, the foreground, can
be reconstructed calulationally in order to display the final inmage.
Advant ageousl y, the codi ng of the background can be achieved in this

case b Si 0, i ol @y, fii I N _
nt or f EPGRRe T e PO FIaaR PO RE e Ao e AT EnéMim
foregreged,in . a. gleid/veen Thiee tekigriolod afd ther egr1<13 igr oumglcdby t hhesen

way, the I| emana fromthe backgroupd, runs through this col ou
1+ or BEGLERAPLET Gt The BAE kGRoIRE St Pal FPPomdrHatt FHgMnLRFEnEhe
is fllggggg eutmby gpgcﬁwhbealg@bh@@n background and foreground

i npi nges on the colour filter in front of the canera. Col our

conponents which are not filtered out or toned down by the filter in

front of ot Re16ATRA JNSS &Y EHET B8RPk ¥uhEORLE S UGF YL to be re-

flecting or self-illuminating. Self-illuminating coloured dots
can be produced for example by means of light bulbs or light di-~
odes (LEDs}. Since light diodes can be realized with very mono-
chrome light, it is possible to compose the coloured dots of the
background from light diodes and, by means of a filter in front
of the image sensor or the camera, for example an interference
fiiter, to filter out or tone down precisely the frequencies
transmitted by the light diodes. If the frequencies not trans-
mitted by the light diodes are 1let through by the filter in
front of the camera without being toned down, then the backdrop
of the image and also the foreground can be displayed from these

colours.

In a further embodiment of the invention, the coding of the im-

age can cecmprise the background radiating or reflecting only



In a further possible enbodi mrent of the invention, the coding of the
background can conprise the background emtting el ectromagnetic

radi ati on at | east of one non-visible spectral range. A conversion
devi ce can now be di sposed in front of the i mage sensor or in front
of the canera. This can have a planar ¥&nfiguration, having a surface
orientated essentially parallel to the image sensor and/or parall el
to the light entrance surface of the canmera. The conversion device

now hagJ1@@ir@nsSse PE-t8e anerhand, 1atadwhi 6het hondssd g J i ght Gk Passo,
through the device wi thout inpedance. In ot her regions, the device _
has el gmaes wHi chhef véstbiecsipeetsgivon & ¢ hepaehngi Sirblle gadi a®tloer in

into visible |i a I et o] r l i he. .
of ¢ he eIt g FPER s Baetort ek Bl the b P5E RE%hdsins
pat h cdrotmakehe! acentoy exaipllecbyreednpiotiage cor ohee iswigkaldensor is
| enses which, i nclude_ the Ii%ht-converting el enent in the beam path of

t he caﬁ@ﬁaq%ﬁﬁP%ﬁ%téﬁ1§E8ﬁtrﬁﬁ FPea&ﬂé&%;??ﬂSQ%eOEaﬁ%%a%%@ t gpid

the background;advantageousdy, sfc5eRALR! &t R af dQUisS {Ps | Banges of
assigned to each light-converting elenment. 19 on this surface at

equi di shantvisphdiengeecrenyifgidy esHiighttreancpbesrs hwbughe t headeviace se-

bet ween t he .conversi.on glements. The nan-Vvi.Sible electronagnetic.

adi at 165 68N TBE UV radt A 78R of 21 AFPaPed Thdi Wi Gre | FOTRe: hmgatuated
r ecor dedthyehhe Hasrger SeASOryi t M€ OP¥eh§i @Bndavidesnr AUCES & WRFK, the
by neans of which the background is differentiated via a keying

pr oces §2EKERPHRE fidt eBFBHRAT WRNCH-RReIMAEE SANSOrtemey £6VWa [Vssdprk,

Convor AR tovi ce Banvar 8 e G I VT s BT BOFPgnio nt BUaoahoot i f-e"
does neteoctat ithidhegt obggrbluad arlont y ftidtar.esself extent filtered-out
ranges or the ranges of the spectrum which are let through are
chosen suitably, all colcurs of the foreground can consequently
be displayed. In particular, also the choice of ranges which
are let through can be adapted to those ceolours occurring in the

foreground.

In the image recorded by the image sensor, the foreground is now
differentiated from the bkackground by means of keying onto the
toned-down regions. The toning down in this case therefore pro-
duces the keying mask. If the toning down by the filter in front
of the image sensor is not complete, then, provided it is neces=-
sary, the toned-down regions, in particular the foreground, can
be reconstructed calulationally in order to display the final

image.

Advantageously, the coding of the background can be achieved in
this case by disposing a corresponding colour filter, i.e. for
example an interference filter, in front of the background and

behind the foreground, 1i.e. between the background and fore-



There are possible as light-converting el enents dots of fluorescent

or phosphorescent material. In turn, preferably a device for
integration of the corresponding dot into the background in the beam
path of the canera is provided for each of the dots. The conversion

of the light by the fluorescent or phosphorescent materials produces
here a non-directed, visible light of a specific colour. Therefore,

| enses which are subsequently positioned and integrated in the filter
are prefrefiall.y usad dHiOrdey, t ehbundignhtd hesagsaiher dtdu oftie background
correspondigg}to t he optical path._ As assistance, also barriers can

be usedWer dNTPUHe F11T eFOWPREhLEbERESFONFNRG £ XBhpt Rrehe ckggound es-
functi (P I S e i ers: gan:th Vi o] o] Cles

t he pa%%ngﬁagﬁg scat nggglﬂg gﬁﬁﬁ?ﬁ E%aﬁ%oﬁfegxﬁﬁﬁglé tiEn{ﬁ%A%egﬁ%ter
pat h obettlve ccaerakamd esud t fofegtsudddr empiogeshroudgihd heolensesilter
because it_exten for exanple transversely relative to the beam,

Dot R TSOH Grad 18 A e TG £ HOTBA pat WL ehea bar PGy Ledhered
be sengukefdectdyed (Hofn bRe dHRCi gente Noin Viesbike gl egld opReOLd | €hetbby
radiation is let through, the scattered |ight converted by the

mat er i &PSrEs, onaycédmermashe ferpgeraadi-n the reverse direction and

hence agai n cast back into the beampath). In a further possible

enbodi ment of the present invention, the coding of the inmage can
conpri ga he dratiegr qurd iorl & henbodigeertadi Atting amdéor isref | €ledi ogding of
pol ari sed light only of one specific polarisation directjon o

pol ar i $86i NI Dr-Ht FOTRFIBR. HEn A0 A% AT bt 79 c?ﬁ‘EEFﬁPmag"
pol ari satiien can he dsedehergsA 681 ewe fhdier; anha ppkaci-aat iQhge. 2
filter are now disposed in front of the canmera or the 1 nage sensor

t hr oughrowviech ibhl dew icke daingtowe fegn atlisip Sacbmt her etteref ytheinsmpes open-
it inpinges _on_t i sor., ef bly | ou ilter 1s. B
t her eb?ogi s?ﬁosléldt}ﬁ:r?nfr{?%% S%}ne t aéneg% 'aﬁ%agf i(%)anIli Pli?ﬂ?%rgs%l%lh%% F?éﬁ%g”ra
emanat icAgnf r amtirey saenaryrdder ekoeatausd fdgsdrdtyidlirnoughrabeetoltaur the
filter and then the polarisation filter before it inpinges on the

i mage é@ﬁ@@rﬁeﬂﬁP%oFBﬁ/OFiEﬁéa¥%%%pﬁ%féﬁ%ﬂ%PQQ%eeHBﬁﬁRSFi%ﬂﬁ%%%% of
or anpkity-apercol our conponent. The polarisation filter in front of
the i mage sensor is thereby orientated now such that it filters out

| i ght of that polarisation which is radiated or reflected by the

i mage. ﬁs a result, differenti af ihon of tiho%sbacok rtcwndorﬁer! om I'%G@e 2t which
foregrg ﬁdcggﬁeﬁglgpfg@?&&ebyoneaﬁﬁ &Fﬂkeyldg onto'T he dark I mage <
conponeRksviiRibhe i1Mgge W=edyeesd MhAdiggH NBge $enses . wilhigodar kmbsagece .
conponents whi ch have no col our tone of the colour filter serve

t her ef éRe &% eFadRILEN St hé Nee HGYH.CoRATAET eSS D Hftles tBe¢he f aRRVEr -
that the goleut i 4ol NAYi®1e ragiation into visible light and include

the converted light in the beam path of the light emanating from
the background. The inclusion in the beam path can take place
for example by means of one or more suitable lenses which in-
clude the light-converting element in the keam path of the cam-
era lens system such that it appears for the camera as part of
the background. Advantageously, a separate lens of this type is

assigned to each light-converting element.

Preferably, the converting elements are disposed on the surface

of the conversion device in a grid. They are present therefore



preferably only tones down the correspondi ng col our conponent but

does not filter it out conpletely. In this way, those black 16

regi ons, which are produced as a result of the fact that the
polarisation filter filters out polarised |ight of the background,

can be differentiated from possible blEtk regi ons of the foreground

as a result of the fact that the latter have a lighter black which

has the col our tone of the colour filter. The recorded black in

nat uralonscenes kerhateConplhiel 3 fare bupasather daek @redb 1A spghhecan
obj ects hence obtain a non-perceptible but neasurabl e col our tone,

due torelse Eblrowalf itheedevilee biegheenetibeegobyerRéd opokarmsatson

filter is however nost extensively absorbed i ndependently of the
colour. In a further possible enbodi nent of the present invention,

t he codiheg refn-tvhie iibIrg e Iarc tafortdem draek grapling: iconprarsese t e badkgt dondor
emtting el ectromagnetic radiation at |east of one non-visible
spect r P fra5ge r@@%ﬁt&§nuv or infrared. A conversion device through
which [ight emanating fromthe scenery runs before it inpinges on the

i mge sensor is now disposed in front of the image sensor. This

conver gnorthee vinegy ec oreaartde d Hey ndre virsd g eseheet r ognetineeraddat demice
whi ¢ emargllat es fronélstkhe Seenery. into visible light and blends.this_ . ._
into tR&® Egﬁgr onfthé’perspeéflve 0 t%e |nagegsensor

Advant ageausyya tahek@pﬂ\@r proacdeviiohagha beamn@luid ewhibBhoues not
which the light runs before inpinging on the i nage sensor and which
def | ec€8ithe GorRRA%i BP edr dGiSEEF 0 4t Teastne nCPEFESPOWRt S Bon-visible

convert_»%éﬁ/@'l% deﬁ&@éﬁ¥§€@o@§?yev'% echagdhakign a@@'vpé@d%%e%ts the

corresponding pattern o I SI | i ght which corresponds precisely t
t he backgredsdbl®hi bightsi b'Jn¢OI i ghtcadambewbliehdedbént aotheobeam pat hthe
tomardﬁgthe i mage sensor for Eggle via a ,sem -perneable mrror so

that thETFHEAGE SefiSoP" gegotﬁe ﬁgrﬁx?ﬁPBUQh t he semni - perneabl e

mrror and the beamsplitter.
There are possible as light-converting elements dois of fluores-
cent or phosphorescent material. In turn, preferably a device
for integration of the corresponding dot into the background in
the beam path of the camera 1is provided for each of the dots.
The conversion of the light by the fluorescent or phosphorescent
materials produces here a non-directed, wvisible light of a spe-
cific colour. Therefore, lenses which are subsequently posi-
tioned and integrated in the filter are preferably used in order
to bundle this scattered 1light corresponding to the optical
path. As assistance, also barriers can be used here in the fil-
ter which correspondingly complement the function of the lenses.
The barriers can thereby absorb or reflect the part of the scat-
tered light which cannot be bundled in the beam path of the cam-
era as a result of its direction through the lenses because it
extends for example transversely relative to the beam path. For
scattered light counter to the beam path, the barrier can be

semi-reflective {(i.e. the incident non-visible electromagnetic



17 Thus, in this enbodinent, firstly the non-visible radiation is
deflected via the beamsplitter at least in part out of the beam path
and an i mage corresponding to the background is blended in via the
sem -perneable mrror. The converter can have an i mage sensor and an
i magi ng | ens system via which an i magel®df the background is produced
on the imge sensor fromthe non-visible radiation. The conversion
devi ce can produce the corresponding visible radiation then for

exanpl edby sfreans 0f asti Mhgeudihspléys tbettsnge ofi ghhi cdorweddended the
into the beam path of the canera, as described., The bl ended-in i nmage.
of the™GitEFIIaY St obFm 4R ERIETDHA E6LGETEENeDr LRSpHAIERTE ndi-RECTL 10N

region o h@glﬁ%a% E%qusitnEtaI&?t iimg)eé%ogg%dpgxht)he i Tage sensor of
t he canera. e subsequent keyi ng produces a mask herefrom by neans
of which the background can be differentiated fromthe foreground. In

al | the embodi nents, t .bei, ' in front. of th
or i n ot DRLTHSE] FAGE IR G EHIE Thabt | £Fs RHARte o BETEah T hane
i mage %@@&@g F ke I RIreimd-Giipt he: seenesyckdtoead bhetrbyiRgge ra-

accommodated in front of the canmera |ens system in the canera lens
syst endéptbagweritiidie safbeatieds poysrdmeshd tHE | radE Sdnsone FRecific
fact that _a.filLt LSp d.i . ; t o] .
R S e e
backgr adneaandyo laar itdeet iairheor hanidcutlhe forlegriotaidiord ncahl benbogkhdrehese.

of the_invention mﬂere perjodically alternating conponents of, the .
backar Burth B! EAhEF Eagechr™  RELBSRGrotAd e ShoRRe PW ©isposed in
al terngtiong LreqweN Qanlsy Pref eiw@lmggz@aé&ﬁséﬁa@hf@@gﬁwhﬂym filter the
perceptible alternating frequency of 25
light emanating from the scenery runs before it impinges on the
image sensor. Preferably, the colour filter is thereby disposed
in front of the polarisation filter so that light emanating from
the scenery therefore runs firstly through the colour filter and
then the polarisation filter before it impinges on the image

sensor. The colour filter can preferably tone down or increase

or amplify one colour component.

The polarisation filter in front of the image sensor is thereby
orientated now such that it filters cut light of that polarisa=-
tion which is radiated or reflected by the image. As a result,
differentiation of the backgrcund from the foreground can be ef-
fected by means of keying onto the dark image components in the
image produced by the image sensor. The dark image components
which have no colour tone of the colour filter serve therefore

as mask for the keying.

Reference may be made to the fact that the colour filter here
preferably only tones down the corresponding colour component

but does not filter it out completely. In this way, those black



18 Hz, above which the shown alternating conponents are perceived by
an observer as an imge conposed of the conmponents. The alternating
frequency is preferably greater than or equal to 50 Hz. The invention
is intended to be expl ai ned subsequently by way of exanple with
reference to sonme figures. The sane re*%rence nunbers t hereby
correspond to the same or corresponding features. The features shown
I n the exanpl es can al so be conbined in the various exanples and be

produce@direenendant @ gheicantrad ex exespl €. offiherhe @netshawa: the po-
Figure 1 a construction for inplenenting the nmethod according to the

i nvent iL@d igeddrdi dd i ra Fi QT v rpied helgheseht thaveackaround,
Fi gure a n Lon. i | t o] >cardi t -
inventféﬁ é%%oé%Fﬁ%E%gQéggégoEg%@g&%%%%%%%pg?f§%g %F ggﬁf fﬂgeﬁﬁ?oﬁsre
Fi gur e g3 ocainclonsd r actriesmlftorof nphengacitng:Haie tie¢ hddtaecordiveg 4 oltihbter

nvention i . . : e
I nve t%ﬁac c%ﬁldlnghto a.third enbo |nentjpftthe esent 'Q%Sﬂt' A

ich “has the colour tone o© he coblour fil
corded black in natural scenes is not completely dark but rather
dark grey. Alsc the objects hence obtain a non-perceptible but
measurable colour tone, due to the colour filter. The light re-
duced by the polarisation filter is however most extensively ab-

sorbed independently of the colour.

In a further possible embodiment of the present invention, the
coding of the image or of the background comprises the back-
ground emitting electromagnetic radiation at least of one non-
visible spectral range, such as UV or infrared. A conversion de-
vice through which light emanating from the scenery runs before
it impinges on the image sensor is now disposed in front of the
image sensor. This conversion device converts the non-visible
electromagnetic radiation which emanates from the scenery into
visible light and blends this into the scenery from the perspec-

tive of the image sensor.

Advantageously, the conversion device has a beam splitter
through which the light runs before impinging on the image sen-
sor and which deflects the non-visible radiation at least in
part towards a converter which detects the non-visible radiation
and produces a corresponding pattern of visible light which cor-
responds precisely to the background. This wvisible light can be
blended into the beam path towards the image sensor for example
via a semi-permeable mirror so that the image senscr sees the

scenery through the semi-permeable mirror and the beam splitter.



Figure 4 a construction for inplenenting the nmethod according to the
I nvention according to a fourth enbodi nent of the present invention;
19 Figure 5 a construction for inplenenting the nethod according to
the invention according to a fifth enbodi nent of the present
invention; Figure 6 a construction forl7nplenenting the method
according to the invention according to a sixth enbodi nent of the
present invention; Figure 7 a construction for inplenenting the

net hod TaeeQr imgth@st RenJoMERINON ALESF T NG hEO rRASEMENIN eMbogi fBNén is
of the present invention; and Figure 8 two spectra of two nutually

conpl erEfilgofeidntvder dhendeeam |3kt tar stthehea$le Feppaseneiti of. the beam

path and an image corresponding to the background is blended in

via the semi-permeable mirror.

The converter can have an image sensor and an imaging lens sys-
tem via which an image of the background is produced on the im-
age sensor from the non-visible radiation. The conversion device
can produce the corresponding visible radiation then for example
by means of an image display, the image of which is blended into
the beam path of the camera, as described. The blended-in image
cf the display forms an additional colour tone or a pattern in
the region of the background in the image produced by the image
sensocr of the camera. The subsequent keying produces a mask
herefrom, by means of which the background can be differentiated

from the foreground.

In all the embodiments, an element being disposed in front of
the camera or in front of the image sensor means that it 1is dis-
posed between the image sensor and the foreground of the scen-
ery. It can thereby be accommodated in front of the camera lens
system, in the camera lens system or between the camera lens
system and the image sensor. The fact that a filter may be dis-
posed in front of the background means that it is disposed, on
the one hand, between the image or the background and, on the

other hand, the foreground.

In all embodiments of the invention where periodically alternat-
ing components of the background or of an image of the back-
ground are shown, the alternating frequency 1is preferably

greater than the maximum perceptible alternating frequency of 25



Figure 1 shows a device for inplenenting the nmethod according to the
invention according to a first enbodi nent of the invention. Scenery
with a foreground 2 and a background 3 is filned by neans of a canera
1. The canera 1 has an inmge sensor, not shown, which produces an

i mge signal 4 which is supplied to a Hevice for i mge anal ysi s

and/ or imge processing 5. The canera 1 can have for exanple an

i magi ng lens systemla and a canera housing |Ib in which the inage
sensor Hzs dlspesedhidhe ther egiounda2tesnatshopleonmpbents tdwe perceived
illustrated exanple. In all enbodinents, the nethod according to the

i nvent Pan CarPHERST B FRplBRERt EaTRPERYany TS gTBRREES | n The al-
par ti cyleah ofQh exarmlee iy Ni SPYASREIONS 9fcgc SPORLAI SVeBhuaThe s 50
background 3 can |1 kew se be of any kind as long as it allows a
codingHas is required for inplenmenting the invention. For exanple,

t he back- 20 ground can be a studio. background or pitch-perineter
advertising in a stadium |In the exanple shown in Figure 1, the

backgr oued i3vehewsnan § agendes indisal dyppdiasdatipgegidd€renty way of
conponents of respectively one period of the inage are thereby

r epr es€NeEER LSt Wétgbr?@éﬁém@ecmcﬁmﬁg el i pele. rTheranspl aym-
of the aﬂﬁg; f i tiqes , -
synchrlg(rél?[sgg W t%fh%égg%%gﬁ]?g g t He@cg%r%eraa%éuc%%%%p?%%lrzzg;ngg%tures'
recor d§hei femtureasstslomen peni atle prefmerlasd ycam eash pericwdhbiorddy @n the
specific one of the conponents tl| 2, t5, ... ich is chosen such
that itV2arPE%s AR ST e%??a‘f’ﬁor?fﬁié{‘{/ﬁeee‘% ?B?%@?%@ﬁ%p%do acta?ﬁ’ obiRBCF Rt
the i magampingnal by nmeans of keying. The keying can be for exanple

col our - based keying, preferably chronmakeying. The anal ysis device 5
then differentiates the background fromthe foreground in the inages

4 reco b he.imge sensor of the canera 1. In the illustrated
exanplggggﬁegf%aggbg?'the background can be divided for exanple into
two i mages, the first inmage conprising an optionally reduced col our
conponent fromthe original  inage t he back rogﬁd and tge seco

. of d
i mage fHEUEENDI efrefPBFYTEOFbUT ST 8D +HBL SRR LY ghHhal MPhRg ?Ecorglng o

produced in the gpabiipRalhen@f hatdr-dimgeso. Bothi iomgespeaintRen e the

shown alternating in such a high frequency that they are no | onger

i ndi vi dual |y pereepsehteinveaniobserver (e.g. 100 Hz). The recording
canera 1 can then operate synchronously with half the frequency (e.qg.
50 Hz) and with a reduced exposure tinme (e.g. 1/100 sec.) so that

only thReghirest of tbestwwoctihagesow ifiplEeechosgnticsl methednposentiing to
recorded by it. The nethod can be produced here al so passively with a

refl ecting backgFBBndNVRBLiPR SGRALEGES, Hh AcBEEPRAI mbodiment of the

present invention;

Figure 3 a construction for implementing the method according to
the invention acceording to a third embodiment of the

present invention;

Figure 4 a construciion for implementing the methed according to
the invention according to a fourth embodiment of the

present invention;



21 LCD colour filter can be disposed in front of the background,

which filter lets through respectively the correspondi ng conponent of
the image. In the active case in which the background is
self-illumnating (for exanple as LCD display), the background can be
actuated specifically in order to show 2orrespondingly the conponents
of the image. Figure 2 shows a further advantageous setup for

i npl ementing the nethod according to the invention. The background

for theigedieng har ebyisshaws ipar ifedi ¢aplymahtengathagmpahbar ascehidehg to
conpl ement each other within one period to formthe conpl ete inage.

If all the pattetfh€ GfMYATE i58Y | dECAFSLRterltef 6t eft EGBr SEPAGFENerot the

then the conpletg Lorge i§,RLedHged. The scenery conprising
background 3 andsf%gggﬁoungg29?g recorded by the inmage sensor of the

canera 1 and the inmage signal 4 is analysed by neans of an anal ysing
device H. In the_image recorded_.by the.inmage.sensor, t ackground 3
Can o B8 f o eROTSEGHCRE O FRE FOPGRBLLINS By enBaACoRr sphpsd iy to
periodically alterBatifi@matdrer fecFOditdi SoPW PSLLha MPdi®kent of the
transform can be inplenmented for exanple in the signal 4 of the inmage
sensor and the bRER§PBLNANICBAACDBE differentiated fromthe foreground

2 by neans of the frequency of the alternating display of the

patterns. The i mage sensor can hereby be scanned for exanple in |lines
and t heignaky§i sacanonberunpleneatedidplenthyihg the meéhodi gnabrdihe to

periodically alternatin attern produces a frequen [of0! nent_in
t he Fouri er tranE%SrﬁPN%PElPHea§FP§Fﬁ§9iﬁ@ % etfu @gmﬂggg Sifelf the

background is inggedent22nvention; and

Figure 8 two spectra of two mutually complementary interference

filters as schematic representation.

Figure 1 shows a device for implilementing the method according to
the invention according to a first embodiment of the invention.
Scenery with a foreground 2 and a background 3 is filmed by
means of a camera 1. The camera 1 has an image sensor, not
shown, which produces an image signal 4 which is supplied to a
device for image analysis and/or image processing 5. The camera
1 can have for example an imaging lens system la and a camera

housing 1b in which the image sensor is disposed.

The foreground 2 is a simple cube in the illustrated example.
In all embodiments, the method according to the invention can
however be implemented with any foregrounds 2, in particular for
example with sportspersons of a sporting event. The background 3
can likewise be of any kind as long as it allows a coding as is

required for implementing the invention. For example, the back-



spondi ng pattern in the inage analysis of the canmera | can be sought.
The anal ysis can be assisted by information froma canera tracking.
For exanple, information fromthe canera tracking can help in the
determ nation of the pattern size. Different patterns are possible.
In the illustrated case, the backgroun®® 3 shows a chessboard pattern
with alternating black squares and squares whi ch show t he cut-out
fromthe image at the location of the correspondi ng square. The

chessbeaictinprid=el baand {hedLsiessbrareupat ber pieeApPherentacy Beket@ising
in the case of which the black squares and squares showi ng the inage

are exdRafgédaddlugt-i ve to the actual chessboard pattern, is shown

here alternating. The frequency of the oscillation is chosen so high
here that it cannot be perceived by the observer (e.g. 50 Hz). The
frequerdcy tten atsplbe slooyph etint Bigheei dpgehfer égudmpwofd theslcaw®eran im-

The pattern of the background can be produced passively, for exanple
A eun: SBPE prrees Tyt G P e B RE ) BofBhentd’ (& “TBLBec-
confi gynedigcioneelne @@ el fhd Iimﬁ@@aé;é@g_ub?ﬁgﬂg& 09@9re§@1€1t§%?”‘9h@ a88m-

LED di splay. Figure 3 shows a further possible arrangenen
i npl emeRnENS St kenpesiod adsordingg ate thedawenthondifptay hef cbde ngompo-

here t i e nted ns Qf cqloured dots 6 on a 3
backdrggn%gagﬁ% cd%ogégggdéﬁst %ggeﬁﬁé gﬁék Foﬁ'?’agﬁ’pféfepﬁ%lgpw syn

arrangetironiaedr ivd.thrheheokapoedrdotcs Gha espret & velyht ageithethav thmera
t he backdrop surrounding them represent the cqolour of the inmage at

t he COFF@?ﬁgﬁdiﬁ&!QExﬁqqﬁF qﬂﬁaHﬁﬁ%&ﬁmup¥§§?%ﬂ%%yb%nb?%%m E%rgﬁ%t only
t he Cogp%%%%i%QQiQhﬁytépntEQ EBﬁp@HéHH& of the inmge by dhech 285 chosen

such that it allows a differentiation between foreground and
background in the image signal by means o©f keying. The keying
can be for example colour-based keying, preferably chroma-
keying. The analysis device 5 then differentiates the back-
ground from the foreground in the images 4 recorded by the image

senscor of the camera 1.

In the illustrated example, the image of the background can be
divided for example into two images, the first image comprising
an opticnally reduced colour component from the original image
of the background and the second image the complementary colours
so that the original image 1is produced in the combination of
both images. Both images can then be shown alternating in such a
high frequency that they are no longer individually perceptible
to an observer (e.g. 100 Hz). The recording camera 1 can then
operate synchronously with half the frequency (e.g. 50 Hz) and
with a reduced exposure time (e.g. 1/100 sec.} so that only the
first of the two images with the chosen colour component 1is re-
corded by it. The method can be produced here also passively

with a reflecting background. For this purpose, an actuatable



coloured dots is provided. A colour filter 8 is now disposed in front

of the imge sensor of the camera 1, preferably in front of the |lens

| a of the canmera 1, which coloured filter tones down or filters out
precisely the colours radiated fromthe col oured dots. Preferably,

the col our of the backdrop 7 of the batkground 3 is chosen such that

it does not occur or only to a small extent in the foreground 2. In

the i mage signal 4 produced by the i mge sensor of the canera 1, the
foregraamd 2oTanrt Hentbe didfif epentdiatedelr oin t feohackgr otinel Backprbhed,
anal ysing device 5, by neans of keying onto the colour tone of the
backdr ¥91FR Thiel IRickdPbp FIFOMAE HESPAXrdrlor itheCobrBBPOREI bR COmpPo-
anal ysgd(or,8 pRLt epayef or f oduct Lapipf RauBskif ofnihe kRYi BYckground
Preferably, the dots are disposed such that the grid does not appeéar

to be gisi dsshapetliminatdngectfmbsexemplat @ sp€d fdtspiayimumthe back-
di stance. g%:s ni&jnun1distqyce canfbe ovi ded f or annﬁle b§ t he d-
nor mal IFGERE GRTLP DS VAT | TP et y Tt LEFFE PR PHEYCARE*GFPOD
pi t ch- pepilRetee adwpbhiesitRy ofn thestiadigem f or exanpl e by the distance

of the nearest seats fromthe pitch-perinmeter advertising. If then

the coloured dots 6 are disposed in a grid on a specially col oured or

bl ack rop 7 (o i C ther;

act ual Tegs s rabiS R TR AR Rt 1 Peioref ¢kt ehPring tne
shoul dmal:sodbacchasiemat adelso nareroni drhatThdebgekgroamdofobethe coding
detected by the canera fromt posi tion thereof at a specific

T i MR LY 8 R SR Bt O E oL L ARar & A Gy FAF St B h CRgelement
scener pachhetthes radhGe! IHLGd MYESS Ofbis thencofeteeed; fiagmm a 17 a1l
correspondi ng distance relative to the background. = 24 colour filter

8 in fEbat Poftteras) mdgeosemaiiad arattiargleore rovabdedf tegether, then
backdr e iall ;NS f the i mage sensor. The sol ution

W th iﬁpgrﬁéﬁgaggef¥F%§g2}g %gﬁhfgaéhomm in Figure 3 and dealt with

|l ater in nore detail with reference to Figure 8, can be achieved
particularly favourably. An interference filter_which lets_throu

h
only aTB&rtSC&Pet‘fHe FFFdSHA% LAFEIGRIAA 1 A sHREEFEMNT %ei‘%b§g‘3°rded
di sposgg ithd ropiqof seasBreeouned doteba TheRArthihenaby Ryiefgnabl yis
has a plurality of regions at a spacing fromeach other which are
di stri boeégsederbyt heegnsi Isife specnadmssuch d¢aice hé-colmutbeofinage re-
i mage can he compgsed. therefrom The, colour filter -8 i s then , _
ntert 6P8AgE PSRN W FebiBhni ofafi rAyebokhE o o 8P st frer
front ehttiheecgolfowmed ot Sofegwdiied P nber eterceff itHerpérid@tSadly al-
or tones down precisely those colours which are |et through by the
col our “BFPRELBY RAESAT -of T Fhelltb? oBFEBCABE s 26 FRVTHGHR D& Hf ¥hetPn be

down. Theiepbavead rdot &8 a1 prefenablyqsel f i leurgat ifighe i s€nsdPrand
exanpl e Tight bulbs or LEDs. Figure 4 shows a further possible

enbodi krbat bhokgirwpinenehtd¢ary bhedrEfhodnacededi fgotmo tthee fomaguownd 2 by
There is_dispaosed hereb bet wee e bhackground 3 and the faqreground
L CBRBE Rk ¢ EPS 0 HACERTEA, Of e PEn (AT A DS e TR L8 1 Pom e Pet-
| east @8ensprefera@blijatya0,sdrangescoh eskble Hd ghtamheah rare @tample in

spacin?_fron1each other in the spectrum In front of the_image sensor
or thellBRS syt ¢ a2bRlYRésS camdr Pel, inpkeeneqd hdararspysdd s£he scan

further: ur $ilt r i Lght e i f _
scener g PURE ent b buES s e Pngd earc g gor B, Ty @ fre
filtersguentyorcdmmesrdown prtéeei sdur itdwseramanfesmotvithe Spechttiernating

which are let through by the colour filter 9. As a result, on the im
%requency whegeve¥ tﬂe background Es ?maged.

The analysis can be effected both over time by means of analysis

of successive images and within one image. Hence, the corre-



25 age sensor the background appears toned down or black relative to
the foreground 2 which radiates in particular |light of those

frequency ranges which are let through by the colour filter 8. The

dark regions therefore forma mask in Qe i mge signal 4 of the imge
sensor, w th which nmask keying onto the*dark regi ons and hence to the
background can be inplenented. In this way, the inmage anal ysing

device 5 can differentiate the background 3 fromthe foreground 2. In

t hi s esbpodicient ,paticern | tor $1@ ahte@e arsadlvsdsprodf erladl gamprer fler eacebe

filters which e co epent ar Q each other, i.e. ar erneabl e_far
i 11 or SRLEA o i TR hET Dy F T aBei 0 Tnges ot e DI Bt Ehdhr L
The coleur tiiddidmd@ cavml sealel € spensedawi éh ffohhehbaekgeeundrdcking
radi ates per se only light of specific frequency ranges which are
filter&@Rotielpy ihénei 0L raingldivra odelthe PREHEEARL iSRG Sbackgr ound can
be produced for exanple with LEDs which radiate a defined spectrum

The colour filter 8 is then designed such that it tones down or
filter®idderpnéci setyethe hrequenssBsle adilat echdy iflAestEBsedThease, the

filter 9 can be chpsen such that the col our regions.of fhe visible
spectr BREHFORTS o | SROFhr Gugh HHA 150 PREECED (gt o HE Eor B Black
OCCUI I isB@air® st Re DK@ rNGh iCH rasponeh gt ys-die £LbRAUENEI li.ffng?_esaﬁaﬁhe
al so be chosen such that the frequencies let through by it suffice to
di spl ay°ochéiedl efr $heccanrisrPam e $oieR ouhlte 2chemsbprsdwagttene and
i mage du Hgyg@ n G d er ythout
correc'ielhgn.8 ga%%%%?ga corfgéfigﬁ%gP'tegﬁfb oupégg%gfhe¥¢oregroﬁﬁ'eiSOf
al wayswpashi bltee i hlabhk squares and squares showing the image are ex-
changed relative to the actual chessboard pattern, 1s shown here

alternating.

The frequency of the oscillation is chosen so high here that it
cannot be perceived by the observer (e.g. 50 Hz). The frequency

can also be coupled to the image frequency of the camera.

The pattern of the background can be produced passively, for ex-
ample by an actuatable filter, such as an LCD filter. It can
also be configured actively as a self-illuminating background,

for example as LED display.

Figure 3 shows a further possible arrangement for implementing
the method according to the invention. For the coding, here the
image is represented by means of coloured dots 6 on a backdrop
7. The coloured dots & on the backdrop 7 are preferably arranged
in a grid. The coloured dots 6, respectively together with the
backdrop surrounding them, represent the colour of the image at
the corresponding location. The backdrop can also be black so

that the complete contribution to the cclour of the image by the



26 inmage recorded by the inage sensor which corrects possible col our
devi ati ons because of the filter 8. Figure 5 shows a further
construction for inplenenting the method according to the invention.

For the coding, the background radi ates non-visible radiation 10

whi ch can for exanple be ultraviolet radiation or infrared radiation.

A pl anar conversion device 11 is now disposed in front of the inage
sensor or in front of the lens la of the canera 1, which conversion
devi ce doglctirielr gy ra¢li gEbeNdédDi AgB cOR ifti litR 801 DNShaRddhagosed in
el ements 15 in regions which are for exanple fluorescent or .
phosphdresdett BYye mbaageosamsioch ahethoncamsicbl d r tisfisorP 0 i front
conver tad it g (i Sidl &4 1.gid %a?ineﬁ‘%e'&ﬂ?&ﬂs &%ﬁ?@dt?ﬂ?@‘ PSnes, down
di sposed uniformy and’ i n particiular in a grla oVer A surface of the
devi ceoll f5id tidrat aitsi precisghy tRecawlpass thuwdiugied nfemer yheegbdbured

on the one hand, and, on the other hand, the non-visible radiation 10
oan hecRRe, e i O cg AR O $h4 Ao RTer® P EgFRS BackAgonnd

i mge $ensorcHduls, thronobnkhe ideirss Mot Bcthe bPRgR1SeNRPra 5H8I1 ex-
| i ght passing unchanged through the device is thereforé represented,
on t hetgngé handheard@regravnel @-herlthaike imege¢ighgndB $rpdodededybyhéhe

conversion_of_ the non-visible radiati 1Q.__Since the non-visible e
adi at LERY50 Saiiva S8 1riBtn YRES Bhcor SURd 15r SRS itage Sanegieior oF gt

caner afdreacondsdt feoh ghite bdiqieaesel V3 whet eclidieaarckgio@ndedics 5, by
i mged. Preferably, the colour of the |ight 13 produced by the device
11 i s PRBBEN FuckvHAL itkanthe dreierenttiontedofr dha nk2ebrsaps 7- The
occurr | ' he f 2 d d L t

e o R R A R i T R L L G
t he foregteund Zobypackegingnprdécessask2forPrbei deginbat the el ements
15 for the conversion of non-visible radiation into visible |ight 13
radiate undirected light 13, a lens 14 can be assigned to each of the
el emenbgelbraphiych dignsdbss diasRoserssogdd t Bathi tthapresenigitihedoes not
unconverted light 13 fromthe perspective of the inmage sensor in the
backgr BBRE23. 1 ebPér &H1yd-arashi AfTcah dLE8Cbe PrsiavREd Rbr deagRecific
el enent ; {,ch i-ng t j a g n i ' _
i oot T on R S Se E, mLPhuRRaTe LR Y, ik ies ok ¢
arrangemphe bgr thephnemsrili dgdatd aretdddblsoooralisngin cthdescavenyi dhself,
The backg%gund 3 hergﬁg.raﬁiates $0Iariaed gl ht 16 of atggfcifig

pol ari $8t 87 diF&ctT ol WPt P et ePHTFTaNT AP s a Fpoi Tt edt i bt ©%~
filteradBles mpwiespasedahbef ront e t heareBge sensodr ©fort heneangr ch-
1, the passage direction of which is perpendicular to the _

pol ar i BariBATErr advesh i6inghe 1 gHiensthadratedrefomotive hakyr abpgosed
When usi.n iL.tcular _pal ari.sati t ) i i otatio

woul 0BG Bofblanoht & ST LS TR el A e o Poat! Gt il Lot 6 4 “nana
| i ght epaocatgngellbatvehe st yothest | yheuastuhdudmaige icol wikible for
filter_ 17 apd then the polarisation filter 18 before it inpinges on

t he injéé‘é SBASOV S I n £HE HREGE Fecied by tHE Hithgel Rridoreheden to be
backgr eyne saRReAr ShL@r KneWdMQUt c£QhOUI bEONR tddt ddi Sy akhandaiRMta from
For direct observers of the scenery, the background 3, in contrast,
appear shén posd tiemathevtolir atsidcepenada cobsigrivers dantpareei \Bottthefor
pol ari li_ght _16. ol our tone, which e foreground.2 has_in the .
Pnge BiqieRa By e Tt senSer ol the eamersTs Necaite Brothet €01
col our ofitbtienimpZeseanns s eguent byobeceanpedsatzeded o e dgoidiend Naget ance

signal 4 bg,the conguter
relative to the background.

The coloured dots now radiate only specific wavelengths from the

visible range of light which are filtered out precisely by the



28 In this enbodi nent of the nethod, the dark inmage conponents

Wi t hout colour tone, i.e. those inmge conponents resulting fromthe
background 3, forma mask, by neans of which keying can be

i npl enented in order to differentiate ﬁge background 3 fromthe
foreground 2. Figure 7 shows a further“arrangenent for inplenmenting

the nethod according to the invention. The background 3 hereby

radi ates non-visible radiation 10, for exanple ultraviolet radiation,

or i nf raxledizr afthi bite0n8i nnaddidritonof o thkee lactgsml seémage. sbn tfhradntowiy the
the i mage sensop, preferaply in the direction of the beam path behind
Lhe | MRGRG nE et ohe FROEPPY 1S Ser Y BReBOhUR SR B0 Cdiar o Hiage
di spose@nisyyt hi s enbodi nent, by neans of which a visible inage of the
background 3 can be produced fromthe non-visible light. The device

19 thereby has a beamsplitter 20 and a sem perneable mrror 21 which
are di S i n.suc jon.Jn the bea of e ) ight_inmpinging.

the i ngg% ;%g)r%s%rl ;‘ﬁrg"raﬁ elrltlsﬂceernfza":"rrye.mCﬁ'u2];:l eaén]%ss’pl‘"ltﬂﬁ%ﬁr %% ?:I}lé Ilécfg}s1 ?ﬁgﬂre
non-vi Si kirel | dghlt atvitBasttpar tiralhyreontietanli nege senSarerzt ofot Bégure
conversion device 19. A converter_ 24 records the inmage, produced b

. Yy ..
t he inﬁgeQQQnQﬁ %8?#??%ﬁt?ﬁ¥?&ﬁﬂ%ﬁ%ﬁ¥ﬂE@Y%Rﬁ%@%%n ﬁ@ éﬁHeEF%H%E%ﬁ,fll“
on an iERg&,1H SPl @23t 1AL UJRIEN P, W ShBLe lJrghth ahiccRERHESERONIS the
to the inage recorded by the inage sensor and therefore shows
preci s&#lipibhe pEracrrumhiich Hergineséispysetie imonfweh bbé remlitat Fohoured
10. The i mage  produced t he i mage di.spl is.then blended_.into.the
beam paek 6F (RS I SIS (e THEY b RemCOFS bty nef cARgHa"s ot
from t be spaeneky fomresits ftidie wempesread] e mmiosd 2dvandeser veésible

in the ina%e signal produced by the i mage sensor of the canera 1 as
pat t er APE6E T e PESRudtiadn BRea IRNAHT nadk, thy AFERS of2hitéh £REPosed

foregr QHEQe%rBﬁJJ bept T LEH 60t ‘?Eti%@efgr G iQetHéﬁk%rnouﬂ‘?t&P%/rét%?v%é Ngilter

29 Figure 8 shows, in the upper and | ower part, spectra o

mut ual Waicbonpl enmeptalgmenterfyerencehti I¢ereud nfalsehendtri cfront of the
representation. The frequen of the light i.s.plott on the

or | 0RPAP UASs e 1% Bt Erdet F5F SPERTESsEAL AN y TS A STl &°F ahgass
in thedblhust-eatied 1oxamlse. cheurespeatdl eaddtensi tyrogieho) i ghé colour
whi ch has passed through the corresgonding interference filter has is
pl ot t edidherRe Ver fireat axfs tiffe t elprredf cddhte 6f i TiEhoyis fogdingt efoned
with ' | ight i ' i es t [ ed;
rangemafkﬁ'tEggséﬁgoﬁﬁfgﬁg?#§§q?fﬁ%%ﬁg%gﬂ%§$§% e%giﬁa?f%%ﬁlH§£{ﬁa' t-e
i nterf épeneeamplleeisghet balpbupal LEPsof ranges of visible light at a
spacing in the spectrum pass through. The regions of the passing

| i ght can thereby be chosen in both interference filters such that

al | reguighed ool gHb§s0fa t herPAEKIRAUEYE 13 OF efboliNBeh Ol EYOUDNE PefidAt ing
be conposed fromthem Both illustrated interference filters are

mut ual Epecorphedeacaoy dimidc Fonddies inizantiwse Thgfionss of i spesepekerany
whi ch o] interf n i i u

part abetrbEbortn BReSEekiE ) B M il S SR B PR
t he | owktchartdivhieksbntlyose licheguerdiees ashifidorars: fiddef echoutpbyfera-
t he upger interference filter are |et, through}grecise“y by the | ower
interf FENdE i | FRFICRe Ot eﬁ{:_%l?r]a% e IRdd e hérPaé_t t RatSRaE g from
filtergspgedehet: QMRS elyedider PYt rLBRLCOE @3RONANGE UM r or the
conponents in order to make the nethod according to the invention

possi blensTemshgmddwn cifs thles caadequdt,e. tHang hies nore; dispssed s hotrther

required.that . fregquency ranges are separated from each aqther so
Chaar SO1808 SilEer SO ERRY bR O R e Bhatet 8T R3EH, (i s&nery
degr eerghsover lrapping Oftiideinaggeschebrt hmaugh dy due filfdear eRt filters

filters is permssible. _ _
cut or tones down precisely those ranges of the spectrum which

are let through by the colour filter 9. As a result, on the im-



Patent clainms 1. Method for differentiating between background and
foreground of a scenery in inmages recorded by an el ectronic canera,

t he background showi ng an arbitrary image coded with a codi ng such

that the inage is visible for a direct_observer of the background,

and the background bei ng differentiatedfromthe non-coded f or eground
in a signal produced by an image sensor, recording the inmges, of the
canera by neans of the coding. 2. Method according to the preceding

cl ai m awker=sdmsdhetheodibag keammnids espridwer batkgedurndwahawt nNglabke ireageive

as a periaodi c sequence of _conmponents conposing the imge, at |east
one in&@lﬁ}ﬁxi%ﬁﬁﬁ%ﬁu%ﬁi%thRFPuéﬁ@é§tﬁﬁe%ﬂsﬁﬂ%ﬁFQHl%%el+%ﬁbe°§eFﬁﬁse

respectipeRlubnela dd) Fhecrour-ee 1t egehoRgh i BY. taRd & SXPOsUTE-pf g,

the image sensor of the canera being effected synchronously wth the

di spl ayhef deperddiensobponehtre 3fomst hothagde dmditite tonade preceali Agof

claim erein a ral averaqi.ng of the, coded i e .qver .at. | east

one peﬁgéjééﬁ %s%%ﬁggrtowgégiﬁhiei mask “kéying o e PE etk Yégions
and hence to the background can be implemented. In this way, the
image analysing device 5 can differentiate the background 3 from

the foreground 2.

In this embodiment, the filters 8 and 9 are also preferably in-
terference filters which are complementary to each other, i.e.
are permeeble for different, preferably non-overlapping ranges

of the wvisible spectrum.

The colour filter 9 can also be dispensed with if the background
3 radiates per se only light of specific frequency ranges which
are filtered out by the filter 8. Such a self-illuminating back-
ground can be produced for example with LEDs which radiate a de-
fined spectrum. The colour filter 8 is then designed such that
it tones down or filters out precisely the frequencies radiated

by the LEDs.

The filter 9 can be chosen such that the colour regions of the
visible spectrum which are let through by it suffice to display
the colours occurring in the background. Correspondingly, the
colour filter 8 can also be chosen such that the freguencies let
through by it suffice to display the colours occurring in the
foreground 2. In this way, the image produced by the image sen-
sor can be used further without correction. However, a correc-

tion of the colours of the foreground is always possible in the



4. Method according to one of the two preceding clains, wherein a
period duration of a recording cycle of the image 31 sensor is |less
than or equal to a period duration of the periodic sequence of the
di spl ay of the conponents. 5. Method acgording to one of the
precedi ng cl ains, the coding conprisi t he background di spl ayi ng
periodically alternating different conponents of the image, the
conponents of respectively each period conposing the conpl ete imge,
t he di splasye aofeddmwedsbnippnehts ibeigrg seyschr orfiised awt te@ns emposibesotol-
t he canera such that the caner% rS%ordi onl% one of the conponents in

/ ter 9.

at | ea o€V e rASa NSy a56h Ofefsd £2

Figure 5 shows a further construction for implementing the
method according to the invention. For the coding, the back-
ground radiates non-visible radiation 10 which can for example
be ultraviolet radiaticon or infrared radiation. A planar conver-
sion device 11 is now disposed in front of the image sensor or
in front of the lens la of the camera 1, which conversion device
- lets through radiation impinging on it in regions and has ele-
ments 15 in regions which are for example fluorescent or phos-
phorescent, by means of which the non-visible radiation 10 is
converted into visibkle light 13. The elements 15 can thereby be
disposed uniformly and in particular in a grid over a surface of
the device 11 so that visible light 12 can pass through in every
region, on the one hand, and, on the other hand, the non-visible
radiation 10 can be converted into visibkble light. All radiation
impinging on the image sensor runs through the device 11. Cn the
image sensor, the light passing unchanged through the device is
therefore represented, on the one hand, and, on the other hand,
the light 13 produced by the conversion of the non-visible ra-
diation 10. Since the non-visible radiation 10 emanates from
the background 3, the image sensor of the camera 1 records the
light 13 precisely where the backgrocund 3 is imaged. Prefera-
bly, the colcocur of the 1light 13 produced by the device 11 is
chosen such that it can be differentiated from the colours oc-
curring in the foreground 2. The produced light 13 then forms a
mask, by means of which the background 3 can be differentiated

from the foreground 2 by a keying process.



6. Method according to the preceding claim wherein the conponent
recorded by the canera is chosen such that it allows a

differentiation of the foreground fromthe background by neans of
keying, preferably by neans of chronekeying, and in that the

background is differentiated fromthe % reground in the inmages

recorded by the inmage sensor by nmeans of keying, preferably by neans

of chroma-keying. 7. Method according to the preceding claim wherein
the compoventecoftionte peei ollemenosded it hehd negevsenson dispbaysisible
i ncreased,,a col our co oneniﬁeﬁgentlally nQt occurring in the

foregr&ﬁﬁd%&%?qrﬁPQR +S¢B di SpFagl e ke s WEGHS Ftﬁﬁniﬁﬂﬂﬁ 13, a
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col ours of the inmage. Met hod according to one of the cl ai ms

to 7, w@er@iﬁwmdccﬂmhehhetb@tngrspmﬁeatserum|ngcvmvaraeﬂr equm:yB

whi ch @%&fM§ﬁEa§eggggc%§v%n(ﬁ%pgﬁgr%mgggqqﬁﬁgcmpfikh%himQ%éiground 3.
Preferably, screening can also be provided for each element,
which screening lets light pass through only in the direction of

the optical beam path.

Figure 6 shows a further possible arrangement for implementing
the method according to the invention. The background 3 hereby
radiates polarised light 16 of a specific polarisation direc-
tion. A colour filter 17 and alsc a polarisation filter 18 is
now disposed in front of the image sensor of the camera 1, the
passage direction of which i1s perpendicular to the polarisation
direction of the light 16 radiated from the background. When us-
ing circular polarisation, the passage direction of rotation
would be complementary to the polarisation rotation. Preferably,
light emanating from the scenery firstly runs though the colour
filter 17 and then the polarisation filter 18 before it impinges
on the image sensor. In the image recorded by the image sensor,
the background appears dark, without colour tone, in this axr-
rangement. For direct observers of the scenery, the background
3, 1in contrast, appears in 1its normal colours since these ob-
servers can perceive the polarised light 16. A colour tone,
which the foreground 2 has in the image produced by the image
sensor of the camera 1 because of the colcur filter 17, can sub-
sequently be compensated for in the image signal 4 by the com-

puter.



9. Method according to one of the preceding clains, characterised in
that the coding of the inmage conprises the background displayi ng
periodically alternating patterns which conpl enent each other within
one period to formthe conplete image Snd in that the background is
differentiated fromthe foreground in e signal of the inmage sensor

by neans of the periodically alternating pattern. 10. Method

according to the preceding claim wherein an exposure frequency of

t he i mAge skmnsoremnedinenidi gl ayhef mdch@aitt ehr | dasynchiaon sedmpichkents
each other and/or. a Fourier transformis, inplenented in the signal of

the | migd oS STOHRRE t he backgPoulidIss dita%s erRTRYR§F ohPERETING from
foregr euwad dye-wpans:of 31 heokfequencyk of bl heeahbebratimigidi 89y B Okan be
the patterns. 11. Method according to one of the two precedin

cl ai ms imgHerentecha paiden bri sisfemeatiathernds daldkground 3 from the
di stingui st,ructure, preferably being periodic in a scanning
direct%%ﬁ%gﬁgbﬁg Pﬁage sensor, the pattern preferably being a
chessboard pattern. 12. Method according to one of the clains 9 to

11, each of the patterns_of one period is a binary Eattern which is
conpl et &P IEi dhtShssSmeanf e the s et Frngememat A +HPLeYPBhsNdnghBemaghod

less | i,ghbraghgeable fe | €85cRetERAP! fnd Oh gt ol 08€ ALY Hldiates
regions or inperneable for the 33
non-visible radiation 10, for example ultraviolet radiation, or
infrared radiation in addition to the actual image. In front of
the image sensor, preferably in the direction of the beam path
behind the imaging lens system la of the camera 1, a conversion
device 19 1is disposed in this embodiment, by means of which a
visible image of the background 3 can be produced from the non-
visible light. The device 19 thereby has a beam splitter 20 and
a semipermeable mirror 21 which are disposed in succession in
the beam path of the light impinging on the image sensocr from
the scenery. The beam splitter 20 deflects the non-visible light
at least partially onto an image sensor 22 of the conversion de-
vice 19. A converter 24 records the image produced by the image
sensor 22 from the non-visible radiation 10 and produces, on an
image display 23, an image of visible light which corresponds to
the image recorded by the image sensor and therefore shows pre-
cisely the pattern which is preset by the non-visible radiation
10. The image produced by the image display is then blended
into the beam path of the light impinging on the image sensor of
the camera 1 from the scenery by means of the semipermeable mir-
ror 21 and serves in the image signal produced by the image sen-
sor of the camera 1 as pattern for the production of & keying

mask, by means of which the foreground 2 can be differentiated

from the background 3 by keying.



corresponding light or illumnating nore weakly or not at all in the
correspondi ng colour. 13. Method according to claim1, wherein the
codi ng conprises the background displaying the imge only with

col ours sel ected fromone, preferably %E | east two, ranges of the
visibl e spectrumat a spacing fromeach”other, and |ight emanating
fromthe background running through a colour filter, preferably an
interference filter, before inpinging on the innage sensor, which
colour filter filters out or tones down these ranges of the visible

spectr ddetting other, ranges_ of t vi si bl e spectrum pas _
througﬁgﬁqﬁ%nﬁ %é%%’t%%eéhﬁoﬁgpef4énﬁgt9&?%ﬂ§§ﬁ%ﬁr1 ?%Fﬁ_a?ﬁ1iw8rmu
13, chanadiier i satbliamdridr hencodfagecOBPIFiSeSrEha i nagechenfdgic repre-
represented in a grid of coloured dots on a backdrop, the col oured

dots r ESHEEHIPEIry t byt REPTHPPRYL IRE Deltkdt &3NS Ui PoRHAtHGS Ien the hori-
conposi-igthhe cotourapf tihe iﬁgﬁﬁgﬁéggﬁ@ cpl Buregééltf{an%ng:t Z%%%ﬂle

in front of the inmge sensor, our “filter tones down
col our gapfget Her ddieouirleidy st st ech depargd bz abTlye | eéspebt bughithensotguwsich

of the.backdrop. w thout being,tqned down, K the background bein

i 1 or RETSt eRTHT BmitHe. PorEgPodi BPARE GToRSTHIL it ePLgEgerence
chr omafkeyieRg hon tHepooktedt o tire: backdiepl LiisMethoghacepedirrgrbace
t he preceding cl ai wherein the colours of the coloured dots and the

col our §18fefhéd shadiddrr sy otihbdivg) dient L bl swivich heonpsipee spécfraapen-
o "o SH6K 1 0 10 18 A U CASTLAR K OURDL Y. 505k, 1
detected that the interference filters let a plurality of ranges
of visible light at a spacing in the spectrum pass through. The
regions of the passing light can thereby be chosen in both in-
terference filters such that all required colours of the back-
ground 3 or of the foreground 2 can be composed from them. Both
illustrated interference filters are mutually complementary
which means that those regions of the spectrum which are let
through by the interference filter shown in the upper part are
filtered out precisely by the interference filter shown in the
lower part, whilst those frequencies which are filtered out by
the upper interference filter are let through precisely by the
lower interference filter. Reference may be made to the fact
that the filters need not completely filter out the correspond-
ing cclour components in order to make the method according to
the invention possible. Toning down is also adequate. Further-
more, it is also not required that the frequency ranges are
separated from each other so clearly, as 1is represented sche-

matically in Figure 8. A certain degree of overlapping of the

ranges let through by the different filters is permissible.



34 which the light emtted fromthe backdrop does not run through,

and in that the filter disposed in front of the inmage sensor being a
spectral filter, preferably interference filter, which is

conplementary to the interference filt§% or filters in front of the

col oured dots. 16. Method according to one of the two preceding

clainms, wherein the coloured dots are self-illum nating, preferably

| i ght diodes. 17. Method according to claim1l or 13, wherein the

codi ng conprises the background radiating only col ours selected from

at | east one, preferably at |east two, ranges of the visible spectrum
at a spacing fromeach other in the spectrum the |ight emanating
fromthe scenery running through a colour filter before inpinging on
the i mage sensor, which colour filter tones down those ranges of the

vi si bl e spe@rEmf FIAMSi ch the col ours of the image are sel ected,

and letting through ranges of the visible spectrum situated between

t hese ranges w thout being toned down, the background bei ng

di fferénti at Hg@thpdm fhe fdrfdgmeurid abirkeybrgjwerno bdekganges ehd héore-
spectrum toned do by the colour filter in front of the inmge ,
sensor. 18. ﬁﬁ?HBgnéyzo?m%ﬁfqﬁfﬁh%npﬁgﬁﬁﬁﬁmf?ﬁ%ﬁ d wh¥r &th ghectronic
interferencechinkt-gr is disposed in the scenery behind the foreground
and in front of the image, which interference filter tones down those
ranges of thé&h¢i BRBKerepeet phAVhABcANapebhbrarbosBagangedetr githhpchod-

the colours QRﬁtQﬁcHaEEQEOHHQ s EEEECBEQiBTQ.%@§r§i81£§§tc8£88£ver of
filter which the [1ght runs throua ef ore 1 npi nging on e | mage
sensor the background,
and the background being differentiated from the non-coded
foreground in a signal produced by an image sensor, re-

cording the images, of the camera by means of the coding.

2. Method according to the preceding claim, wherein the coding
comprises the background showing the image as a periodic
sequence of components composing the image, at least one
imaging parameter which influences the display of the image
being respectively changed in the course of each period,
and an exposure of the image sensor of the camera being ef-
fected synchronously with the display of a specific compo-

nent.

3. Method according to the preceding claim, wherein a temporal
averaging of the coded image over at least one period cor-

responds to the image.

4. Method according to one of the two preceding claims,

wherein a period duration of a recording cycle of the image



35 is an interference filter which is conplenentary to the nentioned
interference filter. 19. Method according to claim11, wherein the
codi ng conprises the background radiating, letting through or
reflecting el ectromagnetic radiation o§ at | east one non-visible
spectral range and a conversion device %eing di sposed in front of the
i mage sensor, which converts the non-visible electromagnetic
radiation into visible light which is detected by the i mage sensor.
20. Met hod aceorsdigid olebai thad, ovhezmial t he eorpesrisidonddexiiteni sf the
pl anar and converkﬁ, at | east o% % Eart of its s§bface t he

non-vi si bl e PG SHEER s OladiPat €dSPH8Y Pffr &ligh SEIFPPEFPEEred by
t he background into visible light which is detected by the i mge
sensor and the background being differentiated fromthe foreground by
keyi ng Son t h¥etbederce@ndigit Lo pnepvpthslicabE6cqitigct 618RBSpr ecedi ng

claim whereip_.th jlter ; | uar or S  odi—
nat;rial disF?de§%%#%%eFO%?§lg3% agééép#§F§§§§?§ddf%%%gggﬁﬁﬁfagggﬁgﬁ
whi ch dot s i ldaddiynad et ¢ mstpaeg f dé fiavehengtdagpodneried ngf exdict etindoye t heéhe

non-vi si bl e radi ati on, aqg al so a devj ce, E eferagbly a |ens, aSS|%ned
to each of tRETEOLENTH StidefC eS¢l ¥ hed rﬁ@%ﬁﬁﬁ%i?&?ﬁqﬁkﬂ%sE% t Com=
or phosphoreggert dekgeQnto the image sensor. 22. Method according to

claim1, wherein the coding conprises
the display of the components being synchronised with an

exposure of the camera such that the camera records only
one of the components in at least one, preferably each pe-

riod.

6. Method according to the preceding claim, wherein
the component recorded by the camera is chosen such that it
allows a differentiation of the foreground from the back-
ground by means of keying, preferably by means of chroma-
keying,
and in that the background is differentiated from the fore-
ground in the images recorded by the image sensor by means

of keying, preferably by means of chroma-keying.

7. Method according to the preceding claim, wherein the compo-
nent of one period recorded by the image sensor displays
increased a colour component essentially not occurring in
the foreground and the other components display this colour
component correspondingly reduced such that the components

together compose the colours of the image.



t he background radiating or reflecting polarised light only 36 of
one specific polarisation direction or polarisation rotation, the

| i ght emanating fromthe scenery running through a colour filter and
a polarisation filter before inpingingBQn t he i mage sensor, which
filter is orientated such that it filters out |ight of that

pol ari sation which is radiated and refl ected fromthe background and
differentiation of the background fromthe foreground being effected

by mearfs of R&yheg ardwmdderd rieyione of the iotedes etoteed, byhehein two
i mage sensor ' e .no. col one. of e _colaur filter, the .

| 1ght enanat CoLEE RS S0 H0uh ST By REPB PR nf RGeS gl ch
t he col our fiilst ewiard asubdetuent by, Eheopalrar ifsabuenchi bifekhe23amera.

Met hod according to claim 19, wherein the el ectromagnetic radiation
emanating fromthe scenery runs through the conversion device before

| Mpi NGigNg 0N Mehe MBI IBNFQ +PLERELED Y AL B LR RY oL HEOUGR 230 cter-
i magi ng | ens system of the canera, which conversion~device converts

t he non-vi si blsedeligct toabgheti cadidicatéHnthat dmeigsi bt@ngdiges aplde back-
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complement each other within one period to form the com-
plete image and in that the background is differentiated
from the foreground in the signal of the image sensor by

means of the periodically alternating pattern.

10. Method according to the preceding claim, wherein an expo-
sure frequency of the image sensor and the display of the
pattern 1is synchronised with each other and/or a Fourier
transform is implemented in the signal of the image sensor
and the background is differentiated from the foreground by
means of the frequency of the alternating display of the

patterns.

11. Method according to one of the two preceding claims,
wherein the pattern exists in a mathematically distinguish-
able structure, preferably being periodic in a scanning di-
rection of the image sensor, the pattern preferably being a

chessboard pattern.

12. Method according to one of the claims 9 to 11,
each of the patterns of one period is a binary pattern
which is completely light-permeable or self-illuminating in
regions and being less light permeable or less permeable

for light of one colour in regions or impermeable for the



24. Method according to the preceding claim wherein the conversion
device has a beamsplitter which deflects a part of the radiation

and/ or the non-visible electromagnetic radiation towards a converter

whi ch bl ends an inage correspondi ng to,the background into the beam
path in front of the inmage sensor, pre? rably via a partially

perneable mrror, by neans of the radi ated el ectromagnetic radiation.
37 25. Method according to one of the preceding clains,wherein the
codi ng of thedmregecociimg skighh osciillanivatovgr molre iwexgel sequence at
and the oscill,ati.on, being taken into account in the differentiation

of the foregﬁ&gn&angﬁlF%grﬁggfﬁp6ﬁﬁdpog§9rwbthod according to one of
the preceding clainms, wherein the foreground is reconstructed in the

i mge signal after differentiation_of the background and foreground.

27. Metlfod a¥€&PERNF AP HE Df L@ helpiBcddi npedsdimsthanepdingt kemprises

i mge is |ocahed H%%%ﬁ%i%%ﬁ?&%@ﬂg phuercil o"x‘hﬁ}; §0en NELPoOLs se-

canera tracking an e cane ractking assrsts t

di fferenti atilectefl tfiorbackgr ok nchldlor egt ourGist two, ranges of the
visible spectrum at a spacing from each other, and light
emanating from the background running through a colour fil-
ter, preferably an interference filter, before impinging on
the image sensor, which colour filter filters out or tones
down these ranges of the visible spectrum, and letting
other ranges of the visible spectrum pass through without

being toned down.

14. Method according to claim 1 or 13, characterised in that
the coding comprises the image being represented in a grid
of coloured dots on a backdrop, the coloured dots respec-
tively together with the backdrop surrounding them compos-—
ing the colour of the image, and
a colour filter being disposed in front of the image sen-
sor, which colour filter tones down the colours of the col-
oured dots and preferably lets through the colours of the
backdrop without being toned down, the background being
differentiated from the foreground by means of keying,

preferably chroma-keying, on the colour of the backdrop.

15. Method according to the preceding claim, wherein
the colours of the coloured dots and the colours of the
backdrop form disjeoint parts of the visible spectrum, pref-
erably the light of the coloured dots running through at

least one spectral filter, preferably interference filter,



28. Method for replacing a background in an i mage of a scenery, the
background is differentiated froma foreground by neans of a nethod
according to one of the preceding clains and the background bei ng
repl aced by a different background. 29 4Electronic di spl ay system

havi ng at

| east one display and al so a

| east one canera, a met hod

according to one of the preceding clains being able to be inpl enented
with the electronic display system

le6.

17.

18.

which the 1light emitted from the backdrop does not run
through, and in that the filter disposed in front of the
image sensor being a spectral filter, preferably interfer-
ence filter, which is complementary to the interference

filter or filters in front of the coloured dots.

Method according to one of the two preceding claims,
wherein the coloured dots are self-illuminating, preferably

light diodes.

Method according to claim 1 or 13, wherein the coding com-
prises the background radiating only colours selected from
at least one, preferably at least two, ranges of the visi-
ble spectrum at a spacing from each other in the spectrum,

the light emanating from the scenery running through a col-
our filter before impinging on the image sensor, which col-
our filter tones down those ranges of the visible spectrum
from which the colours of the image are selected, and let-
ting through ranges of the visible spectrum situated be-
tween these ranges without being toned down, the background
being differentiated from the foreground by keying onto the
ranges of the spectrum toned down by the colour filter in

front of the image sensor.

Method according to the preceding claim, wherein

an interference filter is disposed in the scenery behind
the foreground and in front of the image, which interfer-
ence filter tones down those ranges of the visible spectrum
which are not those ranges from which the colours of the
background are selected and wherein the colour filter which

the light runs through before impinging on the image sensor



19.

20.

21.

22.
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is an interference filter which is complementary to the

mentioned interference filter.

Method according to claim 1, wherein the coding comprises
the background radiating, letting through or reflecting
electromagnetic radiation of at least one non-visible spec-
tral range and a conversion device being disposed in front
of the image sensor, which converts the non-visible elec-
tromagnetic radiation into visible light which is detected

by the image sensor.

Method according to claim 19, wherein the conversion device
is planar and converts, at least on a part of its surface,
the non-visible radiation which is radiated, let through or
reflected by the background into visible light which is de-
tected by the image sensor and

the background being differentiated from the foreground by
keying on the converted light.

Metheod according to the preceding claim, wherein the filter
has dots of fluorescent or phosphorescent material distrib-
uted over its surface, preferably disposed in a grid, which
dots illuminate in specific wavelengths by being excited by
the non-visible radiation, and also a device, preferably a
lens, assigned to each of the dots in order to image the
corresponding fluorescent or phosphorescent dots onto the

image sensor.

Method according to claim 1, wherein the coding comprises

the background radiating or reflecting polarised light only



23.

24.

36

of one specific polarisation direction or polarisation ro-
tation,

the light emanating from the scenery running through a col-
our filter and a polarisation filter before impinging on
the image sensor, which filter is orientated such that it
filters out light of that polarisation which is radiated
and reflected from the background and

differentiation of the background from the foreground being
effected by means of keying on darker regions of the image
recorded by the image sensor which have no colour tone of
the colour filter, the light emanating from the scenery
preferably firstly running through the colour filter and

subseguently the polarisation filter.

Method according to claim 19, wherein the electromagnetic
radiation emanating from the scenery runs through the con-
version device before impinging on the image sensor, pref-
erably after running through an imaging lens system of the
camera, which conversion device converts the non-visible
electromagnetic radiation into visible light and blends it
into the scenery from the perspective of the camera at the

location of the background.

Method according to the preceding claim, wherein

the conversion device has a beam splitter which deflects a
part of the radiation and/or the non-visible electromag-
netic radiation towards a converter which blends an image
corresponding to the background into the beam path in front
of the image sensor, preferably wvia a partially permeable

mirror, by means of the radiated electromagnetic radiation.
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26.
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29.
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Method according to one of the preceding claims,wherein the
coding of the image comprises an oscillation over the image
sequence and the oscillation being taken into account in

the differentiation of the foreground from the background.

Method according to one of the preceding claims, wherein
the foreground is reconstructed in the image signal after

differentiation of the background and foreground.

Method according to one of the preceding claims, wherein
the image 1s located in the image of the image sensor with
the help of camera tracking and/or the camera tracking as-

sists the differentiation of the background and foreground.

Methed for replacing a background in an image of a scenery,
the background is differentiated from a foreground by means
of a method according to one of the preceding claims and

the background being replaced by a different background.

Electronic display system having at least one display and
also at least one camera, a method accorxding to one of the
preceding c¢laims being able to be implemented with the

electronic display system.



