HU000028172T2
X

3 (19) HU (11) Lajstromszam: E 028 172 (13) T2
SN\ MAGYARORSZAG
\\\\\ Szellemi Tulajdon Nemzeti Hivatala

SZOVEGENEK FORDITASA

(21) Magyar igyszam: E 12 712965 (51)Int.Ccl.  GOG6F 304/81  (2006.01)
(22) A bejelentés napja: 2012. 03. 30. GO6T 11/00 (2006.01)
(96) Az eurtpai bejelentés bejelentési szama: (86) A nemzetkdzi (PCT) bejelentési szam:

EP 20120712965 PCT/EP 12/001421
(97) Az eurdpai bejelentés kozzétételi adatai: (87) A nemzetkdzi kbzzétételi szam:

EP 2691934 A1 2012.10. 04. WO 12130470
(97) Az eurdpai szabadalom megadasanak meghirdetési adatai:

EP 2691934 B1 2015. 09. 30.
(30) Elsébbségi adatok: (73) Jogosult(ak):

102011015730 2011. 03. 31. DE Landeskriminalamt Rheinland-Pfalz, 55118

Mainz am Rhein (DE)

(72) Feltalalo(k):

KINN, Uwe, 55126 Mainz (DE)
(74) Képvisels:
dr. Koteles Zoltan, SBGK Szabadalmi
Ugyvivéi Iroda, Budapest

(54)

Fantomkép-adatbank

Az eurdpai szabadalom ellen, megadasanak az Eurépai Szabadalmi K6zlonyben valé meghirdetésétdl szamitott kilenc hdnapon bellil,
felszélalast lehet benyujtani az Eurépai Szabadalmi Hivatalnal. (Eurépai Szabadalmi Egyezmény 99. cikk(1))

A forditast a szabadalmas az 1995. évi XXXIII. torvény 84/H. §-a szerint nyujtotta be. A forditas tartalmi helyességét a Szellemi Tulajdon
Nemzeti Hivatala nem vizsgalta.




Rit

20

Description

The present invention sarves to construct faclal composites for representing human

faces using at least two sub-databasss specially connected o each other in their

siructures. This ensures thet s facial composile representation of a face can be

composed anatomically consistently in various perspsctives gt the same time.

Facial composites constructed on the basis of lestimonies or with dirsct halp of
eye-witnesses are of particular importance o the fracing of offenders. While in the
past trained artists constructed an image of 8 possible offender as a freehand skateh
i consuliation with the comesponding sye-witness, the construction of facisl
composiies on the basls of meady-made drawing elemants in the form of ndbvidual
parts of the face has become increasingly comforiabls and efficlent with the

introduction of computers and the use of largs databases.

it order to be able v make use of ready-made reprasentations of individual parts of
the face so as o fresly combine them for the construction of facial composites, these
raprasentations all have fo be present in & standardized or same orieniation of the
face. For example, 8 ready-made eys area designed fur & head slightly inclinded o
the right cannot be combined with & nose arga showing slightly fo the ki
Conventionally, facial composites constructed on the basis of image pads from 3
database are represented uniformly in one view, for sxample In the front view.
Therefore, all ndhidual image elemants ars deposited In 3 databsse in the frontal
ottendation and can thus be fresly combinad with each other, Particularly the front
view often provides a comparatively high dsgrse of recognition. For example,
sapecially if the respective witness i a victim directly affected by & wrime or the
offender directly fovked at the victim for other reasons, @ faclal composile can come

vary closs to the actual offender image parliculady in the front view,

However, the chances of success of an investigation by means of a facial composite
do not only depend on the best possible repraduction of the ofender image, but also

on its exprassivansss fo recogrize the offender in othar situations at a later time, for
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sxample on video recordings. Farficularly whan it comes 10 a2 sompatison with vides
racordings, i v often desirable not o be restrictad & the conventional front view in
invastigations by mesns of 8 faclel composite. For sxample, in viden recordings
made by 3 surveillancs camera, s rather rare that an offender ooks dirsctly into the

LRTTR,

in search of 2 solution o this problem, varkus concepls ware considerad as part of
the devalopment of the invention. Espeacially for the later flsxible usability of a facial
composite would g fully thres-dimensionat modal image of the offender be desirabls.
However, the fully hres-dimensiong! sonstruction of an offender image s associstad
with significant problems conceming simple operabiity of a coresponding computers

systam and inoreased requiremants on the computing powsr.

i is the obiact of the prosent invention o improve the constuction of fagsl
composites such that the expressivansss and flexibility of facial composites for use in
mvestigations I8 bnproved without making the process of constructing a facial
composite much more complicated.

This objsct is solved by a method of constructing Tacial composites, @ system for

constructing facial composites, and a computer program product including the
features according to the indapendent claims. Prafersd smbodiments are subject of

the dependent claims,

I one aspect e invenfion provides & computer-implamented  msthod of
constructing fagial composites. This method comprises providing an image delabase
comprising a plaality of first image data clemants, sach frst image data elemant
repressnting & part of the facs of a human face o 3 first view {perspective}, and
whersin for evary first image data element the imsge database comprises a
corresponding secand image dats slement such that the second image dala slement
reprasents at least partially the same padt of the face of the same human face in a

seoond view {(perspectivel.
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Thus, the provided image delebase comprises pairs of mutually sssigned,
corrgsponding imags date clements with each a fiist and 2 second inage dats
alement. In this regard, the image dalabase can be considerad o be composed of
specially connecled sub-databases, sach sub-dafebase representing a spaciiic
perspective. For example, & first sub-database can exclusively inglude image data
alemsnts for a first parspective {e.g. front view}, and 2 second sub-dalsbase can
exclusivaly include image data slements v a second perspadtive (8.g. profile), sach
mage data clement of the second sub-database being unigusdy assigned o 2
corresponding image data slement of the fust sub-dalabase, and vice versa. in
particular, the corresponding image data elemanis are assoniated with each other by

the imags dalshass,

Within the scope of this desoription, the image data clements will be referred to as
corraspanding image dala clemants when they substentially or st least parlially
represant the same part of the Tace of the same human face i various perspectives.
To this end, the image date alements particularly represant photographic imageas of
narts of real faces, Particularly praferably, thay are formed by specially edited pards of
photos of real persons, as will be desoribed in more detall below. Dus to the various
parspectives, # may happen thal it ong of the corresponding image data slements an
araa of the facs s partially covered, which in another one of the corresponding image
data elements is reprasented. Mere, we are thersfore aiking about "substantially”
or "at least partially” the sams part of the face. For example, in a profils view of a
human nose area, the averled nostil can be covered while & visible In &
corrasponding frond view, Neverthelesg, the two views relale "o lsast partialy”
or "substantislly” fo the same pant of the face, e in this case the nuse arsa.
Acscordingly, the imags data slements arg reforred o 38 corrssponding image data

slements,

Morsower, the method comprises aoquiting 8 user input Tor selection of a first imags
data slemant of a first part of the face of 2 human face «~ L&, an image dala slament
rapresanting & first part of the face {8.g. hair andfor eyes andfor ears, ..} of 8 human

face n a frst perspsctive ~ and acquiring & user input for selection of a first image
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data slement of @ second part of the face of 8 humen fate - e an image dala
slement reprasenting & second part of the face (nose andior mouth, ..} of & hunan
fans in the first porspective. Hera, the first imags date slement of the second parnt of
the face can be selecied largely independent of the Hrst image dala element of the
first part of the face. It iz merely desired that the second part of the face differ from
the first part of the face In order o not nlegrate cerain arsas of the face twice {e.g.

o noseg) indo the facial composite to be constructed,

The first image dalz elements selsclad by the acquired user input are graphicslly
represanted In 2 first display ares of 8 graphica! user interface. Preferably, s s
computer display or a section {(window) in a computer display. Thereby, the user can
contred and track the construction of the facial composite from ndividual mags data

slemarnts in the usual way.

Farther, the method comprises defenmining the corresponding secand imags data
glements corrssponding fo the salected first image data elements from the provided
image database. Dus to the structure of the provided image databass according to
the invention, this is possible for any selection and any combination of first image
data elemends. Parlicularly preferably, the regpectively corresponding sscond image

data slament ik delermined allomatically.

Finally, the method comgrises graphically represanting the determined second imags
data elements in a sscond display asres of the graphical user interface. Praferably, #
s 8 computer display or 2 saction fwindow) In 3 computer display. By determination
of the corresponding image data slements corresponding 1o the image dala slemeants
selected by the user, a further facial composite of the potential offender in 8 sscond
nerspective s formed together with the facial composite in the first parspective
constructed by the user {particularly in consullation with an eysawitness) i a vary
siople way., With respeat o the snstomy of the individual parls of the face, the
sacong facial composite s sutomatically consistent with the faclal composite in the

first perspective,



i

Within the scope of the development of the mvention, it tumad out that in praclice s
diffioult for witnesses o follow the construction of facisl composiies in a simulated
three-dimensional  representation.  Even i, uitimately, a  threedimensional
rpresentation of an offender scems o be desirable for the further tracing, the
withass-assisted construction of a facial composite on the basis of a representation
that i three-dimensional from the start proves to be difficull This & not lsast
because of the high demands to be placed on a8 compuling syslterm and the
necessany axpenancs of the user in the opsration of 3 threedimansionally simulated
reprasentation. An sssential problam alse & the representation in three dimensions,
which appears 1o be very complex 1o the withess, which makes the construction of

axpressive facial composites more difficult

With the prasent invantion, howsver, s very sasy to construat 8 facial composite on
the basis of & two-dimensional representation in a sesmingly familiar way, whils the
structure of the delabase acoording fo the hvanlion, in which every image data
slement selected for the construction of the facial composite & assigned &
corrasponding image dats clement, provides additionsd information on & fther
spatial dimension dus fo the vavious perspectives, sald additional information
matching the corresponding parts of the face it the finel persspective v an

anatemically consistent way.

Surprisingly, ¥ was found that the expressivensss of fadlal composites constructed
avonrding to the pressnt invention, Le. the chance o recognize an offender, B in
Mgy cases greater than with faclal composites constructed on the basis of fully
thrsa-dimensiongl represaniations. A possible ssplanation for this efficiency of the
present invention is that the construction of comparably delaled facial composites by
means of a fully thise-dimensional representation surprisingly takes more time in
practice than the construction of @ corresponding facial composite according o the
present invention. Both the unexpected higher demands on the witness’s ahility to
concenteate in e case of a fully thresdimensional represgntation and the
somatimes long Hme involved comparsd to a feclal composite representation

according fo the present hwention it many casss mean that facial composites
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constructed sccording to the vention have a batler expressiveness in the and
Moraover, the faster preparation saves fime and costs. I connection with the
improvement in quality, the invention provides a substantial increase in sfficlency as

& whols,

v & preferred embodiment, # s possible to construnt the facial composite i a
conventional way on the basis of g single viswiparspactive. For example, the witness
could have sesn the offender muainly I the front view, or mainly or exclusisly
remaember the front view, To this end, the method comprises activating a 2D ediling
mode in which durihg the aogquisition of user inputs for selecling andior for positioning
ardior orienting andior dimansioning first image data elemants, the first display sres,
but not the second display area is represented graphically. The second facial
composite in the first perspentive is formed It the background so fo spaak, without
the witnesy being distractad oy confused thereby. Thus, the construction of the facial
composits s ol least inltally exclusively performed on the basis of the first view,
wharain & is praferably possible © select which ong of a plurality of perspactives
provided by the datebass, i padioular i the form of sub-datsbases, is o be
displayed and edited in the activated 2D editing mode as the st perspective.

After completion of the fagial compuosits I the 2D editing mode on the basis of the
first purspactivs, a second facial composite in the sscond perspective s
sulomatically available, which can be very useful for the further investligation,
Froferably, it Iz also possible fo switch bebwveen the perspectives andfor to fade in the
second display area after construction of the fasial composite in the first perspective
{or also in betwsen) in order to make corrections on the facizl composite on the basis
of this view, If necessary. This {s particularly helpfyd § the wilness has seen the

offender also i the sscond parspactive {al lgast for a shott time),

The method further comprises aoquiring & user input for positioning andior onenting
andfor dimensioning the representation of the first image data slement of the second
part of the face in the first display area relative to the representation of the first image

dats element of the first part of the face in the first display area. The user can thereby
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shift individual parts of the face relative o each other andior rolate them andfor
shange thelr relative size {e.g. height andfor width). Particularly preferably, the user
input for positioning andior origntating andfor dimensioning is performead by means of
the graphical user interface, In particular by the user selecting & representation of the
image data element {e.g. the representation of the nose) by means of 8 cursor or
mouse pointer or any other graphical pointer for an input device or by means of a
touchpad or touchsoreen, and by shifting andfor rolating andior changing size andior
shape andfor color or intensity of sawd representation by means of the corresponding

input device {e.g. mouse, keyboard touchpad, thuchsorsen, L)

The method further comprisss adapling the position or arigniation ar dimension of the
reprasentation of the corrsspunding second mage data slement of the second part of
the faoe i the second display ares relative to the representation of the second nage
daly slement of the firgt part of the face i1 the senond display ares depending on the
acquired usar input for positioning andicr orlenting andier dimensioning in the firgt
displey area. Thus, the second facisl compostie, Le the facial compesits in the
second perspective forming at the seme time, remaing fully consistent with the Tadial
composite constructad and displayed in the first display sres not anly with regpect to
the anatomy of the ndividual parts of the face, but slso with respect fo thair relative

composition.

i ong smbodiment, s possible o perform the positioning andior orienting andiar
dimansioning of the representation of the second image date slements in the second
display area manually, To this end, the first and second display areas are preferably
represented next ty each other at the same time, and a pattern of auxiliary lings {8.9.
a grid) fs represented in the first and second display arsas particularly in &
continuous fashion. On the basis of these awnliary lines, an adaptation of the position
andfor orlentation andior dimensicn can be parformed very sasily by the user
Particularly preferably, howsver, an adaptation of the position andior orlentation
andior dimension of the representation of the second image dals slement i
perfkemed automatically on the basis of the acquired user input for positioning andior

orienting andlor dimensioning the reprasentgtion in the first display area, Le. without
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the user having {o make 2 further user npud specially for positioning and/or orlenting
arddior dimensioning the representation it the second display area.

in an aspact of the invention, al least one of the first and second perspactives s a
partial profile view. Parficulatdy, the method comprises determining first and second
aditing areas of the first andfor second display areals), Le. first and second sditing
arsas in of least the display area that represents the at laast ons partial profile view
such thal the first ediling area represents a side of the face partially aveded n a
viswing direction in the represented perspective, whils the second ediling ares
roprosents @ side of the face fecing toward the viewing direchon. Thus, the
represented face i divided inly two editing areas along a venter iing {profile fine) of
tha face, which due o the perspactive oblique represeniation in the display arsa of

the user intarfaos have different sizes.

i this aspext of the ihvention, the methad further comprisss determining a {fisst)
soafing factr which in distinction to further, yet o be described scaling faotors of
preferred ambodiments can alse be referred 0 as & partisl profile-partial profile
scaling factor, since i associates the two sides of the face in the partial profile view
with sach other. The determination of the parlisl profile-partial profile scaling factor
can be performed it varous ways. In g preferred smbodiment, this scaling faclor is
depositad in the dalgbase and s retrieved from the databass for sditing the partial
profile view of the facial composite. As the mags data slements of the al least one
oartal profile view preferably belong o the same perspective, Le. to the same
viswing and capluring angle relalive to the fromt view, always the same scaling factor
daposited therafor in the datebase is used for this 3t least one partial profile view in g
preferred embodimant. In & preferred smbodiment, the caplining angle relative to the
front view is in the range from approximately 358° to spprmximately 45°. The parlial
peofile-partial profile scaling factor praferably i in the range from approximately 1.5
o approximately 3, more profersbly in oa rangs from a;;;:smxima?aiy 1.8 i
approximatady 2.3, most preferably at 3 value of gpproximately 3 This is espacadly

prefarred if the capturing angle relative to the front view has a value of approximately

45°,
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Further, in this aspect of the nvention, the method comprizses acquirng & ussy input
for graphically editing the repressniation v the first or second ediding area, whigh
comprises shifting al lsast ona pel of the represantation in the fst or secand sditing
areq andfor & primary aditing 0ol represantad in the first or sscond eci;é%é_ng arsa by &
primary position change stipulated by the user inpul, which includes & primaryy
horizonial andfor a primary vertics! componant of the position changs. Thereby, the
user can change areas of the mags i an editing area individually. For example, the
user can individually adapt the position of an aye or the distance of the eye o the
centar fine of the face andior the width of 3 nostall andior width andior shape of the
mouth In one of the two ediing arcas dirgclly. To this snd, the user uses 2
corresponding virtual editing tool, which he operates via 8 computer mouse of a
touchpad as the input device, for example. The position of the editing tool In the
dirsotly edited image area is representad by & corvesponding cursar in the display
arsa, kv example. By & mouss click, the user can grasp individusl piels or a plurality
of phels iy 3 swrounding of the current cursor position and shift them within the
aditing arsa. The shit can imclude horizontal andfor vertical components. This shiff,
which is directly controlied by the user, & referred U 8% 3 primany position change
harsin

Froforably, a corrssponding imags ares of the other sditing ares i simulfanesusly
changed as well it order o lagve the Impression of symmelry of the face unaffected,
without the user having o make this sdaptation seperately. For sxample, the methad
particularly comprises simultansously shifling at least one pial of the representation
it the second or first editing area or & segondary editing ool repressnted i the
second or first editing ares by & secondary position ghange delermined depending on
the user input and the {first) scaling factor {partial profile-partial profile scaling factor,
which includss 8 secondsyy horizontal andfor g sscondary vertical componant such
that the sscondary horzondal component corresponds o the primsry horzontsl
component soaled by the first scaling factor and the secondary vertical component

corrasponds to the primary verlical somponeant.

fr addition fo 8 primary editing toel, which directly acts on the ediling arsa sdited by
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the user by means of the primary sdiing tool, the vitlugl ediling tool comprises &
spcondary aditing tool acting on the sther (complementarny editing ares (La. the othar
side of the face). Us cumsnt position within the corrasponding adiing sres can also
be displayed by means of & graphical cursor, The position of the sesondary editing
fonl and the position of the graphical siemenis (&g pixels) sdiled therewith &
shangsd preferably simullansously with the primary ediing ool but scaled with
respect to s movemsn Hera, the vortical movement of both aditing lools is the
same. The horizonial compoenant, howsver, is scgled by the partial profife-partial
profile scaling fector and in the opposite direclion, so that both horizontal
components either fane owand the centsr ling of the face or awsy from & For
sxample, ¥ the first editing area i edited by the user dinsctly, then the secondary
horizontal component s oblainad from the primary horizontal component by
muitiplication with the scaling factor, |, on the other hand, the sscond gditing arsa is

directly sdited by the user, then the seoondary horizontal component is obtained from
the primary horizonial component by division by the soaling factor. In the horzontal
dirpction, this always resulls W & oowespondingly grsaler change on the
reprasentation of the side of the face facing towsrd the viewsr than on the

aseniation of the side of the face sveried from the viewse, Bven ¥ the convarsion

wa

f:sy means of & soaling faclor represents an anatomical approximation, 1 umesd oWl

that an unaxpaciedly good accepiance by aye-wilnasses is achisved in 8 very easy

way within the scope of construction of facial composiies.

in a preferrsd smbodiment, delermining fiest and second editing aresg comprises
determining 8 profile line {center ling) of the face. Here, the profile line can be
determined automatically on the basis of an aulomaied graphical svaluation of
condrasts in the display area of the partisl profile view. In a preferrsd ambodiment,
detemmining the profile fine in the partial profile view comprises detarmining a profils

fine in a corresponding profile visw and scaling the determined profile lina. Thug, the
automatic determination of the profile ine in the profile view s much easier and more

precise. The shape of the profile ling it the partial profile view can be derived vary

aasily from the shape of the profile ling in the profile view taking the viewing angle in

the partial profile view into consideration. For sxample, the horizontal shage of the
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profile line is scalded by the factor sin{a) when g is the viewing angle in the partial
profile view relalive o the front view. Moreaver, confowr ines can aulomatically be
detsrmined in the partial profile view as well In this way, the sditing arsas in the

patial profile view are preferably already fixed.

The described way of the proferably simulfanesus sditing of both ediling areas & not
Hidted o 8 Sxedly deposited scaling factor. In ancther preferred embodiment, the
scaling factor is determinad taking the image data elements representad in the partial
grofile at least patisly intn consideration. For example, dstemining the scaling
factor in 2 preferrad embodiment comprises determining g ratio of the distance of a
marked point in the second editing area from the center fine {profile line) to the
distance of & corrssponding markad point in the first editing area. Such marked
poinis may be the comer of the mouth facing toward the viewsr and the comer of the
moith averted from the viewsy {8y the corresponding marked point) in the graphieat
reprasentation of the partial profile view. Alternatively or In addition, the pupils can
abso be used as marksed points. The use of such marked points ks advantagesus it so
far as thelr detection and svaluation can automatically be performsd in 8 very reliable
way. The scaling factor used here can solely be bassd on a determined distancs
ratio or on an aversge value of different distance ratios of vatibus marked points, tis
alsy possible, howaver, o covrect @ valus deposited in the Jdalabase depending on
gne of more determined distanoe ratios and to use this corrsctad value as the sealing

factor

i many cases, an eye-winess's peroeplion comprises not only one, but considershly
more perspectives. In order to benef from this fact in the conslruction of a facial
composite, the meathod preferably comprises aclivating a 3D editing mode it which
duwring the acquisition of user inputs for selecling andfor for posifioning andiny
prisnting andfor dimensioning first image dala slements, the first display area and the
second display area are represented graphically at the same time The useriwitness
can parform 3 controd andfor comrection of a selection andior postlion andioy
orisntation andfor dimension of the represaentations of imags dala slements in two

perspactives in paraliel at the same fime, st o speak. To this end, the method
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oreferably comprises acquiring a user input for positioning andfor odenting andfor
dimensioning the represeniation of the sscond mage data element of the second
part of the face in the sscond display sres relalive to the representstion of the
senond image data slement of the first part of the face in the second display arss;
and sdapting the position or orientalion or dimension of the representation of the
corresponding first image data element of the second part of the facs in the fist
display area relative o the representation of the first image date slement of the first
part of the face in the first display area depending on the asguired usey inpul for

positioning andfor oriending andfor dimansioning it the second digplay arsa.

in angther aspect of the invention, at sast ong of the st and second parspectives
represents @ partial profile view, and the other of the frst and sacond perspactives
represents @ front view. Here, the method comprises determining s first editing area
of the partial profile view (e a first editing areg of the display arsa thatl reprasents
the partial profile view), which represents a first side of the face In the partial profile
view, and g corasponding frst sditing ares of the front view, which represenis the
first side of the facs in the frond view. This first side of the facs can be the sids of the
face that faces foward or away fom the viewer in the partial profile view. Thus, the
represanted face i in partioular divided into two adiling aveas shng 8 center ling
{profile fine) of the face In both perspectives. Due fo the differant parspactive, the first

aditing arsas in the hwo display area have differant sizas.

i thin aspest of the invention, the method further comprises determining & finst
soaling factor which in distinction to further {also above) deseribed scaling factors of
preferrad embodiments can also be refered i as a fisst partial profife-front scaling
factor, since i associates the Hest editing areas of the partial profile view and the frand
view with each other. The determination of the first partial profile-front scaling factor
can ba performed In varlous ways. In a praferred smbodiment, this scaling factor is
deposited in the database and is retieved from the dalabase for the preferably
simulianeaus editing of the partial profile and front views of the faclal composite,
Alternatively, as described above in connaction with the pariial profile-partial profile

scaling factor, the first partial profile-front scaling factor is al least partially determined
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fromy a ratio of the distances of marked points from the center line each in the first
&

aditing area of the froat view and of the partial profile view.

Moreover, In this aspect of the invention, the method comprines scquiting a user
nput for graphically editing the repressniation in the Hrst ediling area of the partial
orofile viaw or the frord view {Le. in the first editing area of the first or second display
area), which comprisses shifting al lsast one pikel of the representation in the first
aditing ares of the corrasponding view andfor 3 primary editing ool represented in
tha first editing srea of the corrsspanding view by & pomany posttion changs
stipulated by the user input, which cludss a primary horizontal andior a primary
vertical component of the ;‘;s{}s;ﬁéoa change. Thereby, the user can change areas of
the inage i the frst aditing area of one of the represented views indhvidually. For
sxampls, the user can ndividually 3{2%&;31" the position of an aye or the distance of the
gye to the center lng of the face andior the width of 8 nostat andior width andior
shape of the mouth in ong of the two editing areas directly. Thiz adiling can be
nerformed in accordance with the above-described sditing of & partial profile view.

Praferably, & corvesponding image arga in the other perspective i simulansously
changed as wall it order to leave the impression of parspechive consistency batween
the two perspectives unaffected, withowt the user having 1o make this adaptation
separately. For sxampls, In this aspect of the invention, the method comprizes

simultanesusly shifting ot least ong pivel of the representation in the first editing area
of the cormsspondingly other perspective (e, front view of parlial profile view) or a
sacondary editing too! represented in the first sditing ares of this other perspective by
& sscondary position change determined depending on the usar input and the frst
partial profile-front scaling factor, whish includes & seoondary hotzomtal andior a
secondary vertical component such that the sscondary horizontal compansnt
corrssponds to the primany horzonts!l component scaled by the first scaeling factor
and the seoodary vertical component corraspands o the primary vertical component,
The adaplation by means of the secondary editing tool does not necessarily have fo
he simultancous or be displaved simullanecusly. Instead, only one perspective may
he edited andior displayed in a 20 editing mode at first, Tor example, whergin tha
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automatic transfer of the changss 1o the other perspective s not performed andior

displayed until the combingd ediing fool or a 30 aditing mods is activated.

Ag described in connection with editing of the partial profile view, the virtual editing
ol comprises, i addition to a primary aditing tool, which directy acts on the sditing
ared adited by the user by means of the primary sdiling fool, & secondary editing fogl
acting on the other {tomplementany} aditing arse {La. the other parspective), The
pasition of the secondary saiting toof and the position of the graphical slements {s.g.
pixgis) adited therewith is changed simullansously with the primary editing tool, but
scaled with respest to s movement Here, the verlical movement of bath ediing
fools is the same. The horizontal component, however, & scaled by the pactial
profifedront scaling factor. For exampds, if the user directly adits the side of the face
avarded from the viewer s the ficst editing area of the parial profile view, then the
secondary horizontal component & obiained from the primany horzontal component
by multiplication with the scaling factor, for sxample, which resulis in a coresponding
norsase of the horbontal exiension of the editing effect in the front view, The game
apphies to the primary editing of other sides of the fave and a detsrmined increased
or raduced transfer & the other perapactive. in this case ag well does the conversion
by means of & scaling factor reprasent an anatomics! approximation. | lumed out,
howsver, that an unexpectedly good acceptance by eye-wilnessss is achieved in

vary easy way within the soops of construction of facial composites.

I & further preferred embodiment, the for the first editing areas of the partisl profile
view and the front visw can analogously be applied as s allermnative or iy gddition ©
the other side of the face, Le 1o second aditing areas of the partial profile view and
the front view as well, whearein 3 sscond partial profile-front scaling faclor is applisd
here, Preferably, the product of the first and second partial prolilefront scaling

factors viglds the pardial profile-partial profile scaling factor described abiovs.

Preferably, the image database Is provided such that i comprises a plurality of image
ares dals seis, each of which comprises a phualty of image dals slemaenis such that
image data slements included in diffsrent image arsa dats sels represent different
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paris of the face of human facss, whils different image dsia slements within one
imgge ares data sel represent substantislly the sams part of the face of different

human faoes.

in ancther exemplary aspact, the dalabasze & proveled sush that for each frst inage
data element | comprises & oorresponding third imags dala element, such that the
third image data slement represents al lsast partially the same part of the face ofthe
same human faos b a thind visw/parspective, whersin the method comptises
delormining the corresponding thivd image dals elemenis comresponding o the
selvcted firsl imeage dats elements. In 3 particilarly prefarred embodiment, the
mathod in this case comprises graphically representing the determingd thind image
data clements in & third display area of the graphical user interfacs. Particularly
praferabdy, the adaptation of the position andfor orentation andfor dimension of the
represeniation of the third inage dala slementy in the third display area & perlormed
by analogy with the firs! or second display areas depending on corresponding ussr
inputs. Here, the third display arsa can be represented either altermatively o in
addition to the Srsl and/or second display areals). I a further preferred smbuodiment,
the third display area is not regresented divectly. instesd, after completion of the
facial composite on the basiy of the first andiy second display area(s), the thid
mags data slements primarily serve to construct a threa-dimensional mode! of the
offendsr image.

Praferably, the imags databass is provided such that the first andéor sscond andfor
third viswd{siperspectivels} comprige a frant view andfor 3 profile view andfor &
hatt-profile view of the respective human face. For example, the first parspacthve
could reprasent a fron! view, the seoond perspeciive a profile view, ang the thid
perspsctive 8 halfprofile view. However, any other or interchanged association
would be possible as wall, in particuiar an interchangs of the rolls of the first and

sagond perspectives.

Freferably, the method further comprises constructing 8 30 model {threg-dimensional

modell of a human face from the sslecled first mage dats elements and the
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determined corrsspondding second andfor third images data slements. Dus o the
anatomical corrsspondencs of the image data slements in the various parspectives,
sonstruction or simuigtion or cabulation (slso referrsd to as rendering) of a
threa-dimensional modest at a8 laler time s very possible. Particularly preferably, the
human face three-dimensionslly modeled In this way & graphicslly reprasented in a
further perspective diffscent from the first and second perspectives. it is thus possibis
o represent the offender Inage i varlous perspectives. Thereby, ong gels all the
advantages of a fully Yyes-dimensional fadial composite withow! being confronted
with the problams of & Suse-dimensiongl represantation dising the construction of

the facial composits.

Froferably, providing the image datehase comprises a method of creating an image
datebasse according to a further aspect of the nvention. In ong aspeat, the invention
provides a compuierimplemented method of crealing or expanding an imags
datebass for faddal composites. Herg, the method comprises orgating a first
photographic piclure of 8 human face in a first view/perspective and wreating 8

second pholographin picturs of the human faos in & second view/perspeative.

Morenver, the methoad comprises generating a plurality of first Image data elemenis
from the first pholographic picture and a plurality of sscond image dala slements
from the sscond photographiv piclure, whersin the generated inage data slements
sach represant a par of the face of the human face such that for each first imags
dats slement & corssponding second image data slement exisls, which represenis

at loast partially the same pad of the faoe of the human e,

Hence, the method parficularly comprizes dividing the first and secand photographic
picturss inlo & plurality of image aress soocording fo a predetermingd scheme such
that for sach first image area of the first photographic picture a corresponding second
image area of the second photographic picture exists, which represents at least
partially the same part of the face of the human face as the firs! inage area. Herg,
praferably no part of the human face i representad oy two first or two second Imags

data sloments, Lo the patds of the human face spresented by the image data
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slaments do preferably not mtersect. Particularly preferably, the parts of the fac
COMPRSS 8N eve ares andior an ear ares andier 8 noss area andfor 8 mouth area

<

andfor the hair,

Partioularly preferably, gensraling the phualily of image dals slements from the
somresponding pichure compriges culling oul a plurslity of parls of the fage and
graghically ediing the cutouts, whereln editing particularly comprises smoothing
gdges. This means for sxample that padicuiarly the color intensity andfor the contrast
in the representation of the correspanding pant of the face decreass towsrd the edgs
of the cufout - for example iy the outermost 0.8 o § millimeters of the respective
image parl in the original size of the human face ~ or that in this area & ransparency
of the pictorial representation inorgasing lowand the sdge of the cutowt is added
Thareby, when the raspective inage dals slement & inserlad info 3 iater facial
oomposde, a conlinuous tansition owsrd a background andior oward adjacent

Enage dats slements can be achisved.

The msthod further mmpﬁssa& storing the plioality of first and second image dala
glements such thal sach first inege dols clemsnt & uniguely asssigned the
corresponding second image date element iy the detabase. Such assignment can
.4 be achieved by means of coresponding file names of the image dals slemanis

or i another way by & suifable srangement or indesation,

In particular for creation of the dalabase from the baginning - Le # no imegs dake
slements had been stored before ~ the method steps are performad for a plurality of
huwnan faces, wharsiy Jor sl faces) the same first and the same second
perspectives are ysed. Pardiculady, the capluning diregtions mateh for the plurality of
first photographic pictures of the various human faces. The same appliss to the
plurality of second photographic pichres. One theraby oblaing a very comprghsnsive
set of image data in the foom of wery flexibly combinable image data slements,
wherin, for sach inage data slement in a view, the corresponding imags data
slement iy the second view is available, and the paraliel construction of a facisl

composits n the second perspective is sasily possible in 2 consistent way.
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Prefergbly, oreating fisst and sscond photographio plclures and gensrating Srst and
secend mags data slements is each performed for a plurality of human faces on the
basis of corsspanding pars of the face, wherein for sach part of the face the imags
daty elemants of the pluraiity of faces are stured iy 2 comresponding image area date
zel such that the imags data slements are not arranged or indexad in the sams arder
of the phursity of pholographic pictures in all imags gsres dals sels

FPraferably, the method comprises arranging of storing of indexing the first or sscond
mags data slements within at least ong, preferably within each imags area Jdata set
i & random order, prefoershly using s random generater, wherein the random order
differs hetween different image area dats sels, Proforably, the assignment of the
ndividual image dals elemants o the orginal pholographic pictures s not stored,
Thus, & & not directly and clearly possible any more o reconstrunt the origingt
cholographio pictures. The phofographic piclures themselves are preferably deleted
ar destroyed. Thereby, i is possible to use real source malerial on the basis of living
pavsons kB the polona! represeniation and st the same me comply with stringent
data protection oritens, whergin the dalsbase structure aions does not allow drawing
conclusions on the actug! looks of the eing persons who originally were avallable for
the pictorial source material,

The sssignment bebween corresponding image dala slements is always maindained,
30 that the angtomically consistent reprasantation of the parts of the face in the ko
different perspectives & slways maintained for any srbitrary composition of different

image data elements from varous human faces of the source material

FPreferably, creating first and second pholographic piotures and generating first and
sacond image data slements is each performed for 3 plursiity of hisman faces on the
basis of corresponding parts of the face, whereln, for each first photographic picturs,
tha methad further compriges randomly ssiscling at lsast one pant of the face for
which no first and second image data slements are generated or a3l least stored. In
this way, # iz not possible i fully reconstruct any of the original photographic pichures
constituting the pictorial source matenial in the construction of image datsbases on
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tha basis of living persons, which contributes o spacial securily with respedct o data

protection.

in another exemplary agpsct, for cach fyst pholographic piclre, the method
comprises orealing & ithird pholographic pictire of the human face I s third
vigw/parspactive, generaling a pluralily of third image data clemenis from the third
photographic picture such that for each first image dala slement & corresponding
third image data slement exists, which represants al least partiaily the same part of
the face of the human fags; and slonng the plurality of third image data slements
such that each first image data element is uniguely assigned the corresponding third

image data slement it the datebass.

Morsover, the bwention provides a oompuler program  peodugt, i padicular
canfigwred in form of 3 machine-readable mediim, 38 & signal andfor as a data
stream, which comprises machinereadabde program cods which, whan loadad on &
computer, causes the sxecution of or i adapted {0 exscuts & method according fo

the presant invention in one of more of the desoribed embodimants,

The wvention will be deswuribed in the followng on the basis of preferred

smbodiments with refersnos v the accompanying drawings, which show:

Fig 1 & schematlic representation for dlustrating & method of constructing &

facial composte socording to a preferred embadiment of the invention;

Fig. 2 a schemalic representation for flustrating & method of creating an
image database according to a preferred embodiment of the nvention;

and

Fige. 380 oxemplary representationg of display areas for fllustrating a method of
constructing a2 facial composits scoording o & preferred embodiment,
with an individual aditing of the graphical representations of image data

glemeants;
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Fig, 4 a schamatic represeniation of an sxemplary systern for implementing

the invention.

Fig. 1 dlustrates scheamalically some  aspects of the sequence of a
compiterimplemented method of consbruction fasial composites according fo 8
preferred smboadiment of the vention. Morsover, 3 database structure for the
construction of facial composites sccording v & preferred smbodiment can at least

partially schematically be ssen therafrom,

First of all, an image detabase 10 comprising 3 pluralily of image arsa data sels (12s,
120, . 128) s provided. Each of thass image sres datg sels (12a, 12bh, . e}
sorresponds 1o @ specific part of the face of 8 human face and includes a plurality of
corrssponding image dats elements that represent the corresponding part of the facs
for & plurality of human faces from different porspectives (wa in the case of Fig. 1)
Far example, a firs! inage area dala set 123 represents hairculs or human halr, a
zecond Imege area data sot 12b gyes, 8 thivd mage arsa data set 120 earg, a fourdh
image ares dala st 124 noses, a #th mage ares data sel 12e mouths. i the shown
smbadiment, the image database 10 further comprises an mage waa dats set 121
the image data slements of which represent clothing, for example.

Depending on the desied file variely and flexibility in the construction of fauiad
composites, the mage database could comprisg only some of the mentionad mage
area dats sabe andfor combinations of the mantionsd imsge ares dala sefs andior

othrer or further image arsa dela sets (s.g. for eysheows, chin areas, beards, sl

The image database 10 provided acoording o Fig. 1 s intended for two differant
serspectives, e, a font view (o fontal view) and a profile view {lateral view)
Accordingly, the image delabase 10 includes comresponding palrs of image data
glements for front and profile views sach. In the st of slements in the Inage
database 10 shown in Fig. 1, the corresponding pairs in the individual image area
data sels (12a, ... 120 are numbered in thelr designation {1, 2, 3, ...} designaled

with & specific lefter depending on the individual image area data sals to which they
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halong (WY for halr, "8" for eyes, oo}, and markad with "F7 for front view and "# for
profile view depending wn the perspective. This notalion can preferably be part of
raspactive file names in order fo code the assignment of the imags data slements
with respect to sach other andior to the respective imags area data seis or parts of

the facs andior o the respective perspectives.

Thus, the mags database 10 & basically compuosed of al least two sub-databases 4,
18, Hare, the first sub-dotabase 14 comprises a plurality of first image data slements
{Fhy, Fhe, . Fal, Faz, ..}, which respectively represent a partl of the face (hair,
Syes, eams, nose, g of a human face iy o fisst perspeciive (the front wew in the
dustrated example), whereas e second sub-database 18 reprasents the raspective
sorrssponding image data slemants (Phi, Phg, . Pat, Pald, .} it 2 second
parspactive (v the profile view in the fustaled sxamplel In Fig. 1, the image data
slements in the sub-dalabases 14, 18 are therelore drawn In without the additien 'F
or "B The indbidual image deta slements of each corresponding pair of nage data
slaments are uniguely assignad kv sach other 2.9 via the corrssponding file name
{as mentionad abovel o the indsy o the corssponding position v the
sub-databases 14, 18 or via a corresponding link {able it the image database 10, 8By
analogy with the imags dafabass 10, the subdatabases 14, 18 are divided nlo
corrasponding inage area dats sets (183, 18b, ... 180 and (0a, 20b, ... 20§,
raspactively, aach of which corresponds o the corresponding part of the face.

To construct 8 facial composite, 8 user preferably ot first selscts 2 part of the face oy
the cormasponding imags area dala set by means of 8 user interfans in ordey kv select
an inage dats element for display 0 @ firsd display area 22 from the list of image data
slements of this image arsa data set. For example, at fst the fisst inage arss data
sat 18a of the st sub-dalabaze 14 could be activated to display the fist (v, b, hE,

o

3 oof avallable nage dala clementy o the user, said imsge dals slements
reprasenting dfferent halrouts. Subssguently, a user nput for selacting @ first image
data slement 263 of the fivst part of the face, Ll the halr, s soquived, Thig first imags
data slement 28z of tha first part of the face, which s indexad with "h35" in the
axample of Fig. 1, i graphically represented in the finst display area 22 of a graphical
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user inteefaos. Thus, the selected halr is shown in the front view in the display arsa
22,

Praferably, a further image ares dala set 180 of the first sub-databass 14 s activated
afterward to display a Sst (&1, 82, 83, ..} of available mage dala slements Ty
selection, which 1 the axampls of Fig. 1 represent differant eyss. Subsequently, a
user input for selsction of & first image data slement 28h of the second part of the

fang, Le. the eyes, & soguired, This frst image dats element 280 of the second pad

of the face (e of the seound Imags area data set 180}, which In the example of Fig.
1 I8 indexsd with "a2%, i graphically represented in the first display area 32 of 8
graphical user interface together with the first image data slement of the first part of
the face. Thus, the selectad hair and the selected eyes are show in a front visw in the

display sreg 23

Profargbly, the msthod comprises atguiring & user input for positioning andfor
oriending  andior  dimensioning  the  represeniation of the first image dats
slament "aZ2d” of the sscond part of the face in the st display arsa 22 relative o the
reprasentation of the first image data elemant "has" of the first pad of the face In the
display areg 23, For sxampls, the user can changs the position andior onentation
anddor shape andior size of the eyex relative 1o the halr in the first display arsa by

msans of & computer mouse, for exampls.

Depending on the salection of the first image date elements 28q, . 28 ths
corresponding  inage date slements 38a ... 287 are preferably automalivally
detervinad from the second sub-dsiabase 18 and ~ optionally depending on &
positioning andior onenting andfor dimangioning made by a user in the first display

arag 28 ~ are represanted in & second display area 24,

fn order fo configure the wnage database 10 as 8 combinalion datsbase in the
described form, individual slemenis are preferably taken from a respeclive soures
material (front and profile picturss of persons), which are stored In g front datebase
{first sub-database 14} and a profile dalsbase {(second sub-datghase 18),
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sespectively. These elaments for the same parts of the face (e.g. hairouls or eyes or
SR8 OF NOses or mouths or clothing) are praferably storsd at the same file loved is

in the same image area data seb

Fig, 2 shows a schomalic regresantation for Hustrating a methad of crealing an
image database {10} according o & preferrsd ambodimant of the invention. The
same refersnce numearals as i Fig. 1 are used for similar components. Thus, for
details about these componsnts, refersncs B made 1o the coresponding desripion

of Fig. 1.

The source material is a first pholographic plcture 30 of & real person in the frond
view and @ second photographic piclure 32 of the same real person in the profile
visw. Thess phofographic pictures are divided info individual parts of the face and
respective first image dala clements 28a, 28¢, .. 281 ax well as the congsponding
second image data clements 28a, 28g, ... 28 are genersted. The image data
claments are storsd in the corrssponding image arsa data sels 18, 20, s the
corrssponding e favel, of the respective subedatabass {front database 14 or prodile

database 18} according to the respective part of the facs.

Within the respective file level and the respective sub.dalabase, the corresponding
image date oloments are praferably gven the same posiion andior the same
numbaring. They are referenced refative to sach other 8o o spesk. Each halrout o
sach pailr of eves s 1o be considered 3 file slement. Due to the same designation and
position within the file level these file olements 28a, ¥8a, which are firsl to be
considered fo be separste, becoms so-cafled combination slemenis [28a+38a]
{exemplarily designated with "hS" in Fig. 2}, which from now on ame associated with
gach other such that based on the one olamenty, the respective counterpart tan
immediately ba recalied as walll Thus, both file slements reprasent the same content,
Lo substantially the same part of the facs, from different views {perspectives). The
information of both perspactives is not only combined due {o this database structung,
hut also optivally in view of the later use within the scops of construction of the fanial

gomposite,
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From these combination clements, the so-called combination databass or imags
database 1¢ forms afterward, which now comprises the entirs image information of

both databases.

These combination slaments can now be used separately for constructing a facigl
composite alther from the front perspective or the profile perspsctive by msans of the
display argas 22 or 24, for example. It iz irslevant here which of the two perspactives

iz slarted with.

Since the slement used or the respectively selected element (image data element)
establishes & direst connection fo the slemert of the respeclively other origingt
sub-databass 14 or 18 via s designation and position, which in addition has baen
obtained from the same or corresponding source material (wo visws of the sams
parson), there is nevertheless absolule geometnios! or anstomical consistency
spite of the other perspective. These features of the combination slgment bring about
that forming of & perspective always means that the respectively other perspective is
femed as well. A separate formation of the other perspective representation, s
which the database has to be koked through again, can thus be omitted. Thersfors,
despite the final reprasentation and svailabiity of two parspactives, only one
nerspentive has to be effectively constiucted and adited. The other perspective s
preferably adaptsd only in crder to be able to ke the individus! adaptations by &

witness o account in this representation as well

Prefarably, the position or referencing of the combination slements of both previcusly
created sub-databases 14, 18 within the combination datshase 10 s identical, which
in the case of & content reprasentation of the combination databass brings abowt that
the rospective combination element can always be raprasented together with its
partnar elemant (the corresponding slsment).

Avcording to Fig. 1, for example, the designation of a combination glement in the
arga of the haircut lovel reads) FISARERE (Ff = frant hairewt, Pf = profile hairout,
hairout no. 383 Accordingly, & complete facial composite according fo Fig. 1 could be
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reprasented as follows with respect to the structwre of the combination database 10

and the combination slemants aken therefrom;

FIASPIRSFadPadlFo 4Pt Fn TP TIFmBPmMEBFK18PKTS

{FafPa = font eyesiprofile eyes, Folfo = front earsiprofile sars, FalPn = fond
nossfprofile nose, FmiPm = front mouthiprofile mouth, FRPR = front clathingfprofite
clothing), Mers, the numbers preferably designate the exact position withiy the

corresponding fe lovel, Le. the respective image ares data set.

This results it 2 king of code that can be added o any image oulput as a file in the
arpg of the imege information, whereby i is also clesr afterward which combination
slemants were used in the construction. Morsover, the image information can only be
understood by the user of the combination database 1, singe he is the only one o
accass  the combination clements behind the respeciive designation. The
above-indicated cods of the complete insge ocould he abbrevigted as follows:

FROIZMATIRAS,

Thiz is subjsct 1o the condition that the order of the combingtion elements used in the
image dalabase 10 i o unchanged. Now, further abbraviations can be added
this coding. A further sxample would be the data of the consbruction, the abbraviation
of the depariment, as well 35 the match of the constructed image with the wanted

person as estimated by the withesss

FRAESMAGTHENSIZIZZ0I0-TRESE80.

{Praferably, TR means Trigr, KS the locsl griminal investigation departtment & and 80

for the 88 % malkeh with the wanted person ss estimated by the wilness.)

Even many months fater it can still be seen whether in the corresponding case @
combined or an individual front or profile facial composile was construcied. An

individual front or profile imege would be designated with F" o "B at the beginning,
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instead of TP for a combinad image. In particular, this coding increases dala

oratection, as will be explained in more delall ater on,

YWhat is basivally mads hera i identical referencing of two sub-databases, which are
based on the same source matenial bul have different orientations {perspectivas),
whereby the combination dalabase 10 s formed taking all individual slements
together, all image information being combinad in the combination databass 10
without cangsiiing out the independent character and content of this information. The
sombination database 10 thus containg mutually referenced imsgs nformation of
different orlentations {perspectives) which coms from the same image sourcs {the

same real parson), which be used both iy combination and individually.

Hare, the combination databass 10 can be used in complstaly differsnt ways, On the
ong hand, 1 s possible that a Tacia! composiie be constiuctad in the Hont view only
by means of the first oulput ares 23, ¥ the wilness obsarved only this parspactive.
The same apphas o the construction in profile &.g. on the hasis of the seoond oulput
area 24 In addition, thers is the presented possibility of & combined conatruction, e
the creation of a combingd facial composils, which can represent both perspactives
the withess observed than corrsspondingly. Due to the special database structurs,
this can also be done in paralisl by editing both views within an image sditing

application at the same time, .g. next to each other or ane on top of the other.

Hence, the user of the combination database is not forced to resort fo other databass
structires. The combination database 10 can still by used v 2 Hekble way. In apite
of #s combined structure, i still offars the possibility o construct individual Images in
the sres of the individual perspective, In the field of facial composite construction, the

use of a combination database provides a very sificient possibifity to construct such

s

an image in two perspectives af the same time. A use of two content-separated
daizhases would not only bring about that the withess had o Roe ancther complex
selection procedure, bul would glso not lead o an oplically corresponding or
anatomically consistent result, which in the end could question the credibility of both

reprasaniations.
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it should also be noted that the contant of the profile dalabase s preferably mirrorad
in sodition in order o maks use of the possibilities of the combination database also

with respedt to the other {(8.g. loft) side of the face.

Due o this funclionality, there resull very useful possibiiies in the representation of
faces within the scops of construction of facilal composiles. Preferably, the
combination database contenis v be usaed independsally of sach uther offer the
possibility of 3 so-called forecast function. i can particularly be applied in caszes
where the witness only observed ons of the b parspectives, Hare, for construsting
the facial composite, at first only the part of the combination datsbase that
sovesponds to the perspective aclually perceived by the withess s used
Subsequently, the rospectively othar, Le. comesponding part of the combination
database i ussed, the combingtion slements of which are dentical with the
gombination slements selected by the withess due o the special structire of the

database.

When selecling the combination elements, the withess already selecis the assocted
slements of the other perspective as weall, 80 that the facial composile can slso be
representad in the other porspective not observed by the witness. This additions

represeniation not observed by the withess & considered {0 be a furecast and thus

provides very helpful possibilities in the representation of wanted persons.

Moraovar, the construction of & front and profile image of a person resulting from the
usa of the combination database ig also sudabis for computing 2 threedimensional
aobject, whareby the representalion possibiiities of a8 fackal composite are preferably
sxpanded o any conceivable chaervation angle in a very sfficient way and with high
relishility. Further, the three-dimensiona! objsdt compuited hom both views serves o
represent cbsetvation parspectives sllematively perceived by the wilness and
simulate the obhssrvation conditions, such as light conditions or facial expression.

The wiltness is thersby given & wery practical possibility of comprehensively

assessing the facial composite with respect to all aspects of the observation. This
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oplimizes not only the considerstion of all paramsters for the faclal composte
construction, but the wanted person could abo be reprasented i the most
axprossive perspective, Profersbly, by representing sdditions! perspectives, one can
alse make corrections fo the two-dimensional facial composites. The sonstruction
process of the image additionally has the effect that the wilness i not unable o cope
with the work on a threswdimensional object.

& further advaniagesus application of the invention as pant of the visual tracing of
parsons results from the so-called offender phote reconstruction. Hare, with the help
of the combination Jdatabase, the image of an offender, which can only be seen v the

seguence of a swvelifancs flim and wiich is not or with insufficlent qualily svailshle
and thus cannot be used for the purposes of tracing wanted persons or for

automadsd comparison sysiams, can be reconstructed.

Preferably, the offender pholo reconstruction starls with the selection of sultable
sequences from the available video material, Seguenoss that ars suitable ars those
which can be comparsd to the respective combination slements of the combination
database. If the person can be sosn in the front and profile views, the combination
database tan be ussd preferably o the fufles! according o the described preferred
embodiments, specifioally as far as the font and profile views ave deposited in

corresponding sub-databases as wall

After the most similar slements of 2 purspsctive have boen selsaled, they can be
ndividually adapled {o the ook of & person that can be seen in the sequences. Due
o the funclionality of the combination database, the person can be reconstructad
from al least two Qifferent perspectives now. & further adaptation particularly of
relative positions andfor odentations andfor dimensions of individual image data
slamants guarantess a best possible match with the original in the fim or inage

seguencs.

Fach perspective pan finally be sssessed asgain with respsct o the corrasponding
sequances of the strvsillance material, Since both images am relsted to sach other
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by the combination database, any corraction 1o & perspective can sasily be aspplied to
the respactively other perspective as well, which will be described in more delall
helow on the basis of further preferred embodiments of the present invention. The
possibility of reconstructing the look of & person from two parspectives increases the

raliabiity of such an offender photo recanstruction.

Given that vides material has often not &t all or only to 2 imited axtent been used for
the investigations, the offender photogrsph reconstruction by means of the present

Cinvention represents huge prograss, $ince now i is possidie o use two visws of the

persan oft the image matenial for tracing that person. In order to achievs this with an
ariginal image detall of the avallable material, at least one sequenoe is reguirad in
which the person can be ssen sufficlently goad, with respedt o af facial featurss, at a
parficutar moment. The sum of all seguenoes sean in the entire material is sufficient
for the offendsr photograph reconstruction. The regpsclive moment only has fo be
optimal for one facial festure, and not for the entire face.

Since two analomically conwsient views of the same persan gre avallabla, alt image
nformation thal can efficlently be used for compuling a three-dimensional
reprasentation is avatlable now. The thres-dimensionsl repressniation has the
advardage of representing the image of the wanled person comprehensively and at
any angle. When the thres-dimensional ohjact is computed, # can be positioned in
paralisl with the availsble image seguences, which allows g comparison betwsen the
axact position of the head within the ssquence and the makhing of the
threa-dimensional objeot with the seguence v an oplimum way., Morsover, &
three-dimensional  object can  represent even more  information than the
repraseptation of two perspectives, which improves the public fracing of wanled

persons significantly.

i ziso concelvable o use such reconstructions ale for the search with face
recognition systems, which would not have been possible yet, or 8t least not with the
same officlency, on the basis of the material sesn in the surveillance fim sequences.

By means of the offender photograph reconstrustion on the basis of the presant
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nvention, # can be avaided that fim or image matenat of an offender, which due o
i gualty & not suitable for publication or & comparizon within the gcope of Tace
recognition, is not used any more sven i it containg all image information suflicient

for & ussful recunstruction of the wanted person,

i & preferred embodiment of the method of cregling an image dalabase for facial
gomposites according to the invention, g high degree of ssowrlly with respect to dala
protection can be achigved. Prefersbly, B s ensursd thet none of the used

photographic pictures of real parsons can be assembled again at  latsr time.

A photograph, Le. specifically one of the photographic piotures 30, 34, could pussibly
he reconstructed al o later tme i the exac! storags location of the used and slored
image slements within the greated database was known. In particular in the case of
the combination database 10, the possibility of & reconstruction s not desired, singg
here both the font view and the profile visw of a rsal exigling person could be

assamblad to form a complels image again at a isler tims.

in a preferred embodiment, the invention solves this addidional prablem by nsver
selecting snd storing sl imsge slements fromn @ pholographe picture 30, 32, the
ndividual image elements of which are used for databank construction, despite the
suitability thereof. Instead, one Jdelibarately leaves g gap so that this photograph, Le.
the pholographio ploture 30, 32, can never come up completely in s pasts. bven
somsone knew the exact storage location of the image slements of a specific person
within the database, # would not be possibie o assemble the comiplete photograph of
a person again at @ later tme. This is Blustrated in Fig. 3, where at least one imags
alament or Image dels clemenis 2807, 28D or 8 cowresponding part of the facs s
selscted preferably by means of a random generator. This image data element 287,
28L s nod stored.

iy 8 further preferred smbodiment, i is ensured that the position of the individual
image elements within the database s such that the used image elements {image
data slement) of 3 specific person sannol be assemblad any moe due 10 2 position
within the image dalabase. In particular, the exact postioning of the image slaments
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used by a pholograph within the respective file level (image area dala sels) s not
performed using consscutive numbering. Preferably, all image elements receive &
random number within thelr fie level In this way, it & ensured that the originally

assodiaied image data slements in the combination delabase cannot be assuciated

agau via the sams number,

This provedurs in combination with the deliberste placement of gaps within the
respactive database makes # impossible o assembie an origing! image used in the

construction of the database again at a later time,

in & preferred embodiment of & mathod of constructing faclal composiies according
to the invention, i s possible to individually adapt the posilion andfor orientation
andior dimension of the representation of all first andfor sscond andior optionally
further image dats elemeants of profecably all parts of the fsce In the respectve
display arca preferably at any time during the construction of a faclal composits
andior also afterward. This is preferably snswred by 3 combinsd editing funclion,
which is preferably sctivated together with a 3D editing mode of a preferrsd
smbodiment of the present fmention and preferably aliows & simultansous
adaptation padiculardy of sl supporied and displayed perspectives. To ths end,
preferably the position andfor orlentation andfor dimension of the representation or of
sub-arcas of pars of the representation of an area of a face, L. corssponding
image dala slements, are associated with each other in the various display areas,
This association of the representations of differsnt perspectives will be described in

more detail below on the basis of preferred smbodimenis.

Thanks o this adapiation technigue, the user of 3 method or system is not restricted
to only those pars of the face {(La. image data slements) thal are provided in the
database. Insisad, bassd on g default fom the dalabase, the user can perform a
further individua! sdaptation of detalls {e.g. position, orlentalion andfor dimension} of
the representations iy order to adapt the result evan more pracisely to the wilness's
description of the offender e.g. basad on ediing in one perspestive. Thereby, the
database #self does not have fo be so sxlensive as {o cover the finest gradations in
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the detalls of the parts of the fags. For sxample, different noss widths, lengths, of
inclinations in coarser gradations can be sufficent to represent siso intermediats

values by individual editing by means of comssponding user inputs,

Altogether, In spite of a relalively small database, 3 high degres of indhddualization
cait be ensursed o visuslize the wilness’s memory it the best possible and most
affective way, wherain dus fo the assouiation of the different perspectives the amount
of work involvad in the construction of a facial composites can be kept small on the
ong hand, and the perspective congistenay of the represeniations it the different
cerspectives is subsiantially mainisined on the other hand. A padicular advaniage
abtainad thereby iz the high degres of individualization, whinh s alrsady obtained by

maans of two-dimansional reprasentations.

The time issus with respeat o the witness's sbillty to concentrale is efficiently sohed
by the described facial composite database. For example, the construction of & facd
composite and the visuslization of seversl perspsclives and thelr individust
adaplation feke g 80 wminudes, which & & considerable adventage oweyr other
possible approaches. For example, the process of selecting the mage dala slemenis
pait be complated sfter less than ona hour. The remaining time may be needed for
individualization by & corresponding sditing perlicularly with respeat o posilion,
orisntation andfor dimension of the representations of the dividus! image data
slemeants, Marg, the witness is asked only once for the requirsd information dusfo a
particulary automatically synchronized adaptation of different perspectives. Here, the
withess iz not even foroad o decide o one perspective during the adaplation. With
respect o the diferent perspectives and the contents presanted therein, the withess
can switch betwsen the views during editing. Thereby, the withess s effectively
ssked for the information. There 18 no reason fo fear that the witness could be
irritated, since the changes preferably take place simultansously.

Although several perspectives are shown, the witness invests as much tme and
sffort az F he wss working on only one perspective. A particuler improvement
schieved by the invention iz not only srgonomics. An aven more crucial effedt s that

the faclal composite representation can take place within & specific period of time
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and that the witness & physicslly and mentally able {0 cope with the amount of time
nvolved of the extent of confent fov De dealt with. Thus, the described fagial
composite consfruction resulls in 2 significant improvement of the oxprossiveness
and recogrition value of facial composiies. In many conventiona! methods, therg was
& significant amount of useless and unrcliable results, which was not least because

the wilness was overstretchead.

it a proferred embodiment, the method or 2 soeresponding computer systam
comprises an aging funclion designed o adapt the ags of a represantad person
ndividually according to the wishes of the witheas (aging™). Thus, s not necessany
o grovide any possitde age reprasentation for the most vansd databass elemeants in

the dalshase.

Figs. 340 dushrates g further functonality acoording 1o a preferred embodimant of
the mwention. In paricular, 8 combingd editing ool & provided, which assodciales
different perspectives with each ofher and allows simullansous and perspectively
consisient aditing of the graphics! represemtations.

By means of the combined aditing tool, for sxample both sides of the face andlor
different perspectives (Le. the graphical representstions in different display areas)
can be edited simultanenusly. For sxample, the distance balwesn the syes andfor
tha width of the nostrils andiar @ Isleral protrusion of the sars andior 2 position andéor
inefshape of the comers of the mouth andfor the widthivalume of the lips, ele ivlare

adapted indivnidusally.

In & preferred smbodiment, miror symmaby of the faoe v assumed. I individuat
changss sre made in one side of the face, the same changes are o be applied on
tha other side of the face a8 well ~ In a mirrored fashion ~ in the case of symmatry of
the face. As far gs g display arsa shows the face in a symmelrical perspective,
particulady 2 front view (8.9, Fig. 34}, a corresponding editing tool can simply be
mirrored on & oonter ine {profile fine) 40 of the represantation of the face and
corresponding editing can take place simultansously on both sides of the face Al
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and A2, An oxact front view exhibifs a3 high degree of symmetry. Thus, the
representstion of the face can sasily be divided into two equally-sized halves it an
automated way, which are separsied from aach other by the center line 44, Basically,
for sxample in the case of comrections of the nostrils, § would be sufficent hers
work with 8 mirrorsd ool which starting from the centar ine 40 of the face is used at
the sama intervals, Freforably, a first editing ares 42 and a sscond editing area 44 of

ihe selecied perspentive ars edited simulianesusty.

it & preferred embodiment, this first perspective is graphically displayed as & front
view in o first display srea, whereas a sscond perspective i repressnied as a profils
view in a second display area {s.g. Fig 38B) Padicularly prefecably, the side of the
fane representad there (the right side of the face A2 In Fig. 38} van be coupled with
the comesponding side of the face A1 of the firs perspactive by means of the
combined editing toct such that graphical adaptions in the first perspsctive of the side
of the face A1 can be applied o the second perspective of thiz gide of the fate &Z. In
particutar, verfical components of shifts of indhvdual piels andfor pards of imags data
aslements or of whole image dalr elements are also be adoptad sy coresponding
changes of the vertical position{s) In the corssponding slements of the second
perspective. The same applies to direct editing of he tvo perspectives, the verlical
commponents of which being sdopied in the first perspective A1, Here, the horizontsl
components preferably remain mutually disrsgarded. For example, 8 slight correction

of the width of the nose does not affect the profile view

Howevar, if the reprasentation of the hwo sidas of the face is not symmetlrical, sinees
2.9 the representation oy viswing ditsction is not i the plane of symmetry of the face
feg. Fig. 3C), an sdiing tool cannot be mirvored just lke that. The invention
nevertheless provides @ simple but surprisingly efficlent possibility o allow fast
gditing of both sides of the fase eg v 3 partial profile view as well, without

negatively influencing the perspective imprassion of symmetry of the face.

Thus, at least one display amee of the graphical user inteface reprasents 3 partial

profife view, as can be exemplariy sesn in Fig. 3C. Preferably, the viswing angls
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doas not deviate from the front view by more than 45° {semiprofiie}. In the partial
profile view of Fig. 30, detats of the averied side of the facs arg hidden, Parts of the
mouth, eves, and halroul are not vizible any morg, Now, i one tied 1o banster detlails
of & front representation {o the partial profile (8.4, semiprofile), { would probsbly not
he ensurad any mors ~ without 8 corresponding function for the correct transfer of
this data ~ that the representations of both views after this adapistion maleh. The
form of the changes would have v De assessed by the user without any audliary
iooly, which isads to inacowrasy praventing a maiching representation.

With the combined oditing tool, it is achioved that symmelry proparties of the face
andior the cunsistency of different perspectives are automatically taken info account

with surprisingly perspective aocuracy in & very simple and efficient way.

frr the case of & semiprafile, the repressentation even of 3 symmelrical face exhibils
asymmaty, because § s turned o & specific side. On the side facing away from the
viewer, the space faken up by the parts of the face is raduced, while it is pulled on
the side facing toward the viewer, b takes up mare space. To neverthelass achieve
an automatic and perspectively correct adaptation of the representation of syrmmetry
properiies of the face, preforshly the degree of caviation of the semiprofile with
raspact o the front represaniation is detenminad. An sxagd samiprofile preferably
shows one third of the averlsd side and fwo thirds of the side fating toward the
viewer. This results in a ratio of 21 as regards the dimensions of the two sidss of the
face. Corrections on the side facing foward the viewsr thus take up doubds the spacs
as those on the averded side. The combined aditing tool takes this fact into account
by & cormssponding scaling factor. To this end, a partial profile-partial profite scaling
factor is determined or stipulated, which stipulates the sealing bebwean the rght side
of the face A3 and the oft side of the face BS in the partial profile view, so that
changes on one of the two sides of the face can be appliad to the other side of the

face in a horizontally scaled way.

In a preferred smbodiment, # s not necessary o maintain a corresponding symmetyy

of the face though. Instead, this symmeby function can be deaclivated. This &
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particularly desivable i the faoe s 1o be constructed asymmetrically in a fargeted way.
Nevertheless, i i desirable in this case as well to snsure consistency of the differsnt
parspectives. Advaniageous use s made of the combingd sdiling foo! hers In that it
asgoviates aach of the sides of the face in the different perspectives particularty by
coresponding scaling factors. For example, preferably the right sides of the face AY,
AZ, and AZ of the front view {a.g. Fig. 34, the profile view {Fig. 38}, and the partiad
profile visw (Fig. 30} are associated with each other &t least partially by means of
sortesponding scaling factors. The same gppliss o the ol sides of the face BY and
B3 of the front view {8.g. Fig. 34} and the partial profile view (Fig. 3C) By analogy
with the sbove-described association of the two sides of the face AS and BI by
means of & partigl profile-partial profile scaling factor, the association of the right
sides of the face A1 and AJ babween the front view and the partial profile view by 8
first partial profile-front facior and the assogiation of the left sides of the face B1 and
B3 hetwaen the front visw and the partiial profile view by g second partial profile-front

scaling factor take place.

A pixel changs in the front representation i applied b the semiproBile by the
covmibined editing ool taking the corrssponding soaling factor into account, and vice
varsa, Hers, within the directly edited perspective, all pixels belonging to parts of the
face vislle iy the respactively other perspective as well ars teken into ascount, The

areas thus form an editing area of the combined editing fool

Frafecably, these ediling aress are particularly at least partially delermined in the
respective perspectives. For example, Fig. 34 particularly represents a first aditing
area 42 of a first perspectve, for which g corresponding fyst aditing aveg 48 of a
sscond perspective {the profile view) exists in Fig. 38, The trst ediling areas of the
first gnd second perspectives are formed by the right side of the face. Hare, the first
gditing arsa 43 of the first perspactive and the first ediling area 48 of the second
perspective are associated with sach other particularly by means of the combined
gdifing tool

in another or further praferred smbadiment, a semiprofile view according to Fig. 3C
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could be provided 33 the second perspective in addiion to the first perspective
shown in Fig. 38, Whils the left sides of the face B1 and BS can substantially entirely
be assoniated with sach other, a part of the facs visible in the front visw of the right
side of the face AT is covarsd on the right side of the face A3 of the partia! profile
view. Tharefore, only part of the right side of the face Al is assooialed with the rght
side of the face A3 and relevant to the combined editing ool To this end, preforably
a first aditing area 48 of the right side of the faos i determined {(e.g. Fig, 30 at firgt,
which then i associated with the rght sids of the face A3 In Fig. 30 praforably pixst
by pxel

The adiing area 48 an &.g. be determined such that at fivst & corresponding ediling
arsa 5O 5 defermined for the right side of the face, which particularnty results from the
centar ine and the boundary ling of the first side of the face in the represeniation A3,
In the ransition fo the front view i Fig. 3D, a.g. the entire determined sditing area
sxcept for the area al the same lovel as the nose s shifted horzondally such that the
ceater line {profile ling) comes to rest in the cenler as 2 staight lins. Moreover, the
aditing arsa iz horisontally scaled according fo a8 corraspanding sealing factor for the
cormection betwesn AT and A3, In another smbodiment, the oditing area 48 can alse
o deteamined by manual suppod from a gser, or & mask template is daposted,

e

which can be scaled and indhidually adapled particularly depending on furthey
carameters of the wdividual perspectives,

in & preferred smbodiment, the method distinguishes between al least wo ediing
mades, namsly an adaptation in the background or aflerward, and simulianeous

aditing.

Adaptation in the background of alerward can particularly be performed i & 20
aditing mode, In which the changes, caused by the ediing tool, v the uther
perspective, which i not directly adited, are not immediately displaysd but .. only
after complation of editing in the directly edited perspective following 3 request by a
user. Hare, the changs is al Hrst exclusively made &.¢. in the front view, until the

visual impression desired by the witness is oblained. Nothing is done with fhe
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associated views {e.g. & profile view andior 8 partial profile visw) &t st In one
embodiment, they are not even displayed. In another embodiment, they are
displayed but remain unchanged at first o not distract the witness, Only when the
witness s satisfied with the adaptation v one perspective and the associated ediling
field or the combined edifing lool is activalad or the association © created will afl
individual changses be applied {o the other perspectives polentially observed by the

witness.,

Thiz i3 advantageous fo the witness and the user iy so far a8 they only have
concentrale on ong perspective at the beginning, which is of particular impostance
when working with wilnesses who have seen several parspectives of the offender,

but in thelr memornies arg very much fixated on one specific view,

Howewer, i possible that one works with wilnesges who are not quite sure which of
the possible parspactives they saw or remamber best For these wilhesses, # 8
mportart o ke able o swilch betwesn the perspediives duting the sdaplation
process. Even herg, a withess s not forced to decide on ong adiling pargpective in
the delicate adsplation process. To this end, & method according to the invention
offers the possibility of simultaneous sditing by meang of the combined ediling ool n
a praferred embodiment.

This special adaptation possitality s guarantesd by a special positioning of the
simultanaously used editing tool. Herg, the respective origntation of the associatad
perspectives plavs a dedisive role. As sxplained, in the case of the semiprofile, an
axtension of reduction of the aditing space occurs, depsnding on the side of the face,
white the adaptation of a profile only concantrates on the visible side of the face. This
is partioularly provided so that, whean the tool {in particular the primary editing tool) is
used on the side of the face of the front representation, which is not visible on the
associated profile view, no cormaspanding second sditing tool s activated there at all.

it this situation, ne simulianecus sdithy takes place it the profile view,

The precision of the simultaneous application of the ediling toot becomes particularly
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clear i connaction with the semiprofile. I thare is a significant widening of the
nostrils iy the front view {e.g. Fig. 3D}, the simultanecus sditing will maybs only affect
the nosiril of the semiprofile (Fig. 30} which & located on the side B3 facing toward
the viewer. f this widening of the nostrils excesds a cartain degree, the nostr of the
avarted side becomas visible in the semiprofile as wall By traging the sirstched
nostrlf of the left side of the face {n BT or B3) by means of a drawing funclion or a
(miirrored ang SQ§§§§€§} copying function of the combined aditing lool, the rght nosirll
pravipusly not visible and not present in the amgingl image data can aulomatically be
generated In the samiprofile view of A3 The ol is only applied i & simultaneous
manner on the averted side (A3) when the change becomas visible, when e.g. the
primary editing tool 1 boaled within the editing area 48 of darker oolor in Fig 30
Ouiside of this area, Le. I the primany sditing ool acts in the lioht arsa of Al next fo
the nose, for example, the simullansous too! switches off automatically and the
sscondary editing tool i the partial profile view v deactivated, whareas # is
automatcally swiichad on within the ediling area 48, The user can fully iy on the
determinad editing areas and scaling factorg, which do not sliow the tool to oparats
simulfanaously until the change i of relovance o the corresponding editing fisld, The
same holds trug for the poofile. Only the editing field of the front view can be

onnected with the represarded side of the profile. The side of the front view not
reprasented in profile remaing deactivated for editing.

Since the changss fake place simultanecusly, no confusing, separale adaplation
procasses for further perspectives come up for the wilness. This s of parficuls
imporfancy when working with saveral perspectives, since the withess only has fo
face & detailed adapiation process once, La. for the pergpective he observed best
He can iske the changes of the other pergpectives in. This is decisive for the
construction of & facial composite in pardicular with respect I the withess's limited
ability to concentrate, especially when they arg crime victims. The withsss must not
be overstrstched neither as far ag confent is concernad by working with sewveeal
nsrspectives nor by the implomentation of changes, which not only faciiitates a
construction in several views, but only makes # possible.
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This high degres of corespondence, which & achieved by means of the msthods
described harsin, makes it possibls to visuglize perspectives the witness did not par
@ chserve., This makes ¥ possibls {o explolt the fwo-dimensional area {o ong's
advardage for the fest Ume, which su f3r has only besn possible with a
three-tdimensional model, Since in the described msthods not ondy the expliclt
datgbase content bul also ndividual adaplations of the twa-dimensions! parts of the
face ars asscoiated with each other, each change fluences sach supported
perspective automatically. & 30 mods! based on this exact dats cannat be maors
praciss i s represeniation with respect fo quality and quaniity of the used withess

formation.

&g pointad oul above, aven visws of the offender which the witness did not observs
but which are based on 2 specific perspactive can be visuslized in individual casss
gug fo the high pracision. This allows the connaction bebween the association of the
condent of the sub-dotabases and e possibiity of implementing individual
adaptations simullaneously o all supported perepectives, The following example
shows how effective the use of such 3 perspective not obssrved by the wilhess can
b

Let's assums 2 witness can only assoribe the suspecisd offendsr from the front view.
In thiz casse, one would rspresent this perspeciive ag precisely as possible. in the
gourse of the investigations, € tums out that the person was probably observed &t
ancthar iocation as well. The witness of this observation only saw the persen from
the side though. Thus, at this time s not clear whether the two observations relate
o ong and the same person. iy order o answer this question, s possible by means
of the assoctated facial composite dalabase o first of all retrisve the correspondingly
referenced parts of the profile of the image originally creatad in the front view o
subssquently apply all individual adapitations by the wilness, which are alse
associated with the front view, to the profile. This profile image could sarve as the
forscast profile of the originally orealed front visw and be presented o the withass

who saw the person sxclusivaly from this parspactive.
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This system and method can of course be supplementad by further perspectives.
Since the two-dimensiona! data are based on photographic pictures, the creation and
sxpansion of the dsiabass sre possible without much effort, cosls, and time. The
invention iz not limdled to the roprosentation of a face and oulerwearn -insi@aci, 3
representation of the offender as 2 whole can be implamented as well, In particular
cases i which the person has g spacial figure or posturg, this representation offers
an additional possibiiity to use nformation important o the investigation notonly as @
mere desoription, but o make i visible with all delsils desoribsd by the eys-wilness,
Parfioularly, specific fostures of the clothing, with respect o the combingtion of
pigces of clothing, possible brand loges, various applications, demages, odlor
charantenistios efe., can be represented. Here, § & desirable o integrale any
important detad an eysawilness could have observed theorelivally with respact v the

ook of the person info the sub-dalabases.

Moreover, the whols-body reprasentaticn offers further posaibilities. For axampls, the

nraated complete image of the offendsr can be representsd virluaily on 8 compuler
for the most realistic offendsr reconsiruction. Whils existing systems for offender
reponstruction 8t best place a neubral threedimansional dummy in the crime scang,
the whole-bady representation, as can be reglized n 8 very efficient way within the
zoope of the prasent invention, makes # possibie {o integrate the mconstruction of
the offendar into such 3 reconstruction for the fust time. In this way, all relevant

information could he reconstructed for the first fims,

The reconstruction & oot lmidsd o the gpatial componant, bt iskes all
parson-related information inte account as wall, OF course, this includes not only the
two-dimansional  representation i several perspectives, bt above all their
thres-dimensional implementation. The whols-hady componant is preferably divided
into the following sub-dalabases:

- upper haif of the body

- lower half of the body

< SOOSKROTIOS



10

15

o)
353

3§

42 L 2108kW - b

Accessories praferably include sl Hems cared by the offender, such as bags,
objects ussd in the wime, or guns. Hers, the shong point of 8 two-dimensions
sysiem bacomes clear again. For exampls, if 3 bag left by the offender in the sscape
& found, e.g. three normal photographic pictives In the preferably thres perspactives
supparted by the faclal composite dalabase are ususlly sufficient to be used fur the
complate rangs of reprasentstion options, For axample, no 3D scanner is required
and the dalg does not have I b processed n 8 ime-conzuming mannar, instead, it

is avatlable immadiately.

The withess's requesis for changes are drawn in the bvodimensional areg in one of
the possilis perspectives and wre subsegquantly simultansously applied o the other
parspactives by means of the method descrbed in the desaription of the combined

aditing toohwith raspeact o the parspectives,

In thin way, 8 whole-body rapragentstion of the wanted parson s formed, which ig
fully consistent in the different perspestivas. The repressntations of the head and the
whole body therefors do not lgave 3ny gaps it the representation any mors. The
detals obiained in the two-dimensions! phase constitile an optimal collection of
information for the three-dimensional implementation. Wih this representation, i was
possibls o visualize information only resulling from the movement of the offender,

such as his way of waking or posturs, for the first ime.

With respect fo Fig. 4, an sxemplary sysiem for implementing the invention is
gescribed. A exemplary sysiem comprises 8 universal compuling device i the form
of 3 conventional computer environment 120, &.g. & personal computer (PC) 128,
with & processor unit 122, a8 syslem memaoty 124, and & sysiem bus 128, which
combines 8 plurslity of system components, among others the system meamory 124
and the processor unit 1238 The processor unit 128 can parform arithmetic, logical
andfor control operations by accessing the system memory 124. The system memory
124 can store infonmation andéor instructions for use in combination with the
processor unit 132, The sysiem mamaory 1284 can include volatile and nonwolatile

mamories, such as randam access mamory (RAMY 138 and readonly memory
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(ROMY 130, A basio inputioutput system (BIOS), which includes the basio roulines

that help tansfering nfermation bebwesn %h&a gloments within the PG 120, R
example during booting, can be storad in the ROM 130, The syslem bus 128 can be
one of many bus struclures, among others g memory bus or 8 mamoy controller, a
paripheal bus and a keoal bug, which uses 3 speciiic bug architecture from a plurality
of bus archilectures,

The PO 120 can futher comprise & hard disk drive 132 for reading o weiting & hard
disk (not shown) and an exismal disk drive 134 for reading or willing & removable
disk 138 or & removable data camisr. The removable disk can be 3 magnetio disk or
& magnetic foppy disk for 8 magnetic disk drive or floppy disk drive or an opticgt
foppy disk, such 85 3 CO-ROM for an optical disk drive. The hard disk drive 132 and
the external disk drive 134 are connectad {o the system bus 128 via 3 hard disk drive
interface 138 and an extemal disk drive interfacs 140, respactively, The disk drives
and the associaled computsr-raadable media provide & nonevolatile memory of
computer-readable instructions, date shructures, program modules, and other data for
the PO 130, The dats structures can comprizge the relavant dala for implamenting a
msthod as desarbad shove. Although the exemplanly desoribed gnvironment uses 8
disk drive {not shown} and an sxiemal disk 142, ¢ is obvious o the skilled person
that other types of compulerreadable madia capable of steing computer-acosssible
data can be used in the axemplary working emvironment, such as magnetic casssties,
flash memory cards, dightal videodisks, random access mamories, read-only

memanias, gl

A plurality of program modules, it particudar an operating system {(not showny, ong of
raore application programs 144, or program modules {(nol showny, and program dals
148 can be stored on the disk drive, the exiemal disk 142, the ROM 130, or the RAM
128 The application programs can comprise at sast part of the functionality, as i
shown in Fig. 1 or Fig. &, fur example.

A user can input commands and information, as describad above, innto the PC 120 by
meang of input devices, such as a keyboard 148 and & computer mnuss 150, Othey
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mpwt devices (ol shown) oan comprise & mictophone andior other sensors, a

yalick, @ gamepad, 8 scanner ¢or the ke, These and other input devices can be
connected with the processor unit 128 by means of a ssdal interface 152 coupled o
the system 128, or can be connacted by means of other interfaces, such as a paraliel
ieface 154, & game port, or & unbversal serial bus {USE) Morsover, information
can be printed with 2 printer 188 The printer 158 and other paraflel inputioutput
devices can bs connscted with the processor unit 122 by mesns of the paralls
interface 1584, A monitor 158 or other typeis) of display device{s) i&fare connacied
with the system bus 128 by means of an interface, such a8 a video inputfoutput 188
i additon to the monitor, the computer emvironment 130 can comprise other

patipheral outpul devicss (not shown}, such as loudspeakers or acoustic outputs.

The compiter anvironment 128 can communicats with other slectronic devices, such
as @ computer, & phong with cord, & cordless phong, 8 personal digital assistant
{(FRAYL 8 TV set, or the like. In order o communicate, the computer devics 120 can
operate v & notworked envirenment, where connections 1o ong or more slsctronic
devices are used. Fig. 4 Hustrales the computsr environment that is networked with 8
remots computer 182, The remole compuler 182 can be ancther computer
snvironment, such as & seover, a muler, a network PO, an squivalent or a peer
davice, or other conventiona! network nodes, and can compriss many or all of the
slements describad sbove with respect o the compuler device 120, The logicsl
connections as Hustrated in Fig. 4 comprise & local greg network (LAN) 184 and a
wide arsa nelwork (WANY 188, Buch nehwork snvironments are commuonplags i

offices, company compuiar nebvarks, infranel, and the Inlemst.

Whan a computer environment 130 i used in a LAN nebwork anvironment, the
computer envirorment 120 can be connected with the LAN 184 by s nstwork
mputioutput 168, When the computer envirorument 120 in used it & WAN netwark
environment, the computer snvircament 120 can comprise 8 modem 178 or other
means for sstablishing communication via the WAN 188. The modem 170, which can
ne internal and external with respect to the computer environment 120, is connectad

with the system bus 128 by means of the seral interface 152 In the network
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snvironment, program modules dlustrated relative o the computer enwvironmant 130,
or portions thereo! can be stoved in g remote storags devios, which oan be accesssd
on of by a remote computer 182 or be nalive. Moreover, other data relevant fo the
above-desoribad method or system can be availlable in 8 manner o be accessible on

5 orby a remote computer 183

List of Roference Numersls

18 image databass

128, 180 image sres dals ssts of the imags database

14 front image data sst
W profile inage dals set
18a, . 180 image area daty sels of the front image data set
Sha, . P imags arss data sefs of the profile imags data sst
S2 front image cutput amsa
24 orofile imags cutput 3ea
1§ 28, .. 28 fronlimage dats elements
28a, . 280 profile image data elemenis
30 first photographic piclure
32 secand photographic piture
480 centar ine {profile ling
20 42-50 aditing areas
120 commpisr ervironment
124 Dronessor unit
T4 sysism memary
146 system bus
25 128 randorn sooess memaory {(RAM}
138 read-only mamory (ROM}
132 hard disk drive
134 disk drive
138 remavabls disk

hard disk drive interfacs
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disk drive interfacs
sxternal disk

application program
rogram dats

keyboard

compuler mouss

serial interfans

paralie! interface

peier

monitor

video inputfoutput
ramots computer

focal area natwork (LAKNY
wide area nabwork (WAKN)Y
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FANTOMKEP-ADATRANK

Seabadalmi igénypontoek

Szamitégéppel megvaldsitett sljdrds fantomidpelk eldiiitasdra, amely g Rivelke-

ritkel artaimasa:

képadatbank (10} kesaldse, amely szdmos slsd képadatalemet tartalmar, ahol

{1

minden alsd kéoadatelem sgy embert arp arcrészietdt dbrarzolia gy alsd nds
sethen, € abol & képadathank {10} minden alsd képadatelerher egy megleleld
mdsodiv képadatelemet gy foglal magdban, hogy 3 masodik képadataiem
legaldbh részben ugyanannak 3z smber! arcnak ugysnazl ax arg résplatdt ab-
razolia egy mdsodik nérethen;
folhaszndidl bevitel drieimazédse egy omber e slsd képrésrlete sisd
sépadateleménak (26a) kivalasstasdhoy;
falbaszndldl bavitel értelmezéss sgy ember are masodik képrésuete sisd
képadateloménak {280} Kivalasetdsahnz;

a kivdlasztott elsb Ke*\aéste-m“z grafibus Abrédroidss agy grafikus fethasinal
foliifat slaf megiclanitast terlifetdn (32);
& kivalasziolt elsd képadatelemekhez (386a, 28b, ... I8} fartozd masodik
képadatelomek (3Ra, 28b, ... 2B} meghatdrozdsy; es
s meghatdrorott masodik képadatelemek (IRa, 28b, .. 38e) grafikus abrazoe
{dsa 8 grafikus felhasandldd felliet masedik megie tlenités toriletén {24),

ahol ar olsd ds & masodik ndzet egyike egy réswoidaindaetet, 3 masik ndxaet

podig ooy eliindzetet dtrazal, és ahol ax eljdrds & kdvatkex ket tartalmazaa:
& s'wmcadain et ogy elsd feldolgords! terlilatének maghatdrorasa, amely egy

alsd archalt Abrdzel a réuzoldaindzetben; valamint sy eldinézet ehhex tartozd
szon elsé feidolgordsi terfietének a meghatdrozdsa, amely az elsd arcféll &b

rém%j‘a az aidindreathen;

aisd nagyitdst tényvesd maghatarozdsa, amely rigait az aidindzet €5 a résanls

datndret bzttt oisd arcfél nagyitdssat;

felhaszndlal bevite! drtelmerdse az Sbrarolds grafikus feldpignzasahor a résis

oldaindrat vagy ar eldindzet olsd feldolgozas! terd latén, amely magaban foglaija

az abrarolds legalibh egy képpontidnak eltvlasat a résroldaindzet i), az el

néret aled feldolgondst teriiieten &s/vagy 8 régzoldainézet i, ar sifingzst slsd

foldolgozdsi tertistén Abrarolt elsbdlzges feidolgord esvkianex @ fethaszndidl
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havitalen keresztil megadott elsbdieges halywdltortatdsat, amely & halyval

toztatds clsldieges vizszintes Sefvagy sisddiepes figodleges dsszeteviivel

peiey

’J;

randathenik;

- ay dbrizolés legaldbb egy képpontidnak sltoldss ax aldindzel, vagy & részob
dalndzat vagy a2 eltindzes alsd falivigozast teriilatén, lletve az eidinazal vagy a
réaroidaindzet olsd feldolgozdsl teriietén Abrdvolt mdsodlagos feldolgoes
aszkdz citoldsy a fethaszndidl beviteltd! és az oisd nagyitasi ténverd dltal
meghatarozott mdsodlagos helyvidltoxtatastdl fiiggden, amsly mésodiagos
yizezintes ésfvagy masediages figgbleges Suessetevval rendelkezik gy, hogy 8
masodianos vizszintes dsszatevd magfefel az alsd nagyitdst tényerdvel nagyitott
slstdisges vizszintes Sssratavdnsk, a mdsodiagos fligudieges Ssgretevd pedig

magielel ar sisddivges filggdieges daszatevdnek.

Srdmitdgdapel megvaldsitott eljdrds fantomképek elfalitasdra, smely a klvatke-

28kt tartaimazza

- képadathank {10} késritése, amely szémos alsd képadatelernal tartalmaz, ahal
minden eled képadataler egy emberi arc arcrészietét dbrdzoljs eqy elsé ne-
zothen, ds ahol 3 képadathank {10} minden elsd képadatelamber gy megfeleld
mésadik kepadatelemet gy fogls! magdbar, hogy & mdsodik képadatelem
Ienaldht részben ugyanannak sz embert avenak ugyanazl az arereszietét ab-
r'ém?ja egy masodik ndzetben;

- felhasrnditl bevitel értelmezdse sgy embert arc elsd kepresuete elsd

vépadatelomdnek (28a) kivilasatdsahng;

Selhasandldl bevitel drielmezdse sgy smber are masodik képrésziete alsd
képadateiemének {26h) kivalasetdsshoy;

- & kivsiasrtolt elsd képadatetem grafikus dtwizoldss egy grafikus fathasenaldi
faliier oisd megistenitést teriifetén {22}

s kivdlasztott olsd bdpadetelemekhez {36, 28h, . 26} tartox 5 masodik
képadatelamek (2Ba, 286, ... 28e} raghatdrovdsa; &8

© @ meghatdrozoll masodiv képadatelam {28, 28h, ... 2Be) grafikus dbravolasa
qrafikus felhasznaldt feliet masodik megictenitds targistén {343, shol a2 elad
&5 masodik nszet legaiahb sgyike részaidalngastel ahrdead, 85 ghol az elidras
a kivetkerdkel tartalmazaan

- & résroidaindzat slsd feldolgondst terielenek maeghatdrozdss, amely meghs
qysidst irdnyban réseben eiforditolt archélt Sbrdzol, valamint a résroldainézat
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masodik  wegfigveidst terilatdnek & meghatdrozdsa, smely megfigyaiés
irdnyban feldnk 858 arclélt dbrazel;

aagvitdss téovezd meghatdrozdss, amely rdgelt sgy nagyitast a résgoldaind
zethen & megfioysidst irdnvhan réseben oiforditolt arcfé] &5 8 megfigyeiest
iranvban feldnk forditolt arclel kdzdty;

falasznalal bevite! drtelmesdse ar dbrdzalas grafikus feldolgozdsdhor az elsd
vagy mdsodih feidolgordsi terdleten, amely magédhan foglalia sz dbrazolés
fegaldbh gy képpontidnak eltoldsat az ofsd M masodik feldolgnzast terliteten
dafvany az elod feldolgozdst terlilaten dbravolt eisdddinges feldoigond eszhiznek
a folhasznaldt bevitelen keresaill megadott eisddieges helyvaltoztatasat, smely
3 hetyvaltoztatds cisSdieges vizsuintes dsfvagy elsédleges fiigg egas desy
tevdbal rendelkeaik;

« az dbrdzolds legaldbb ooy képpentidnak eltoldsa masodik vagy elsé feldolgarast
terileten, fletve @ masodik vagy az elsé fe%s;ic}sgaza‘azgi ter{ileten dbrazolt ma-
sodiagoes feidolyord esrkoy eltoldsy a fethasundidl baviteltdt s az elsd nagyitasl
ténverd dltal meghatdrozelt mdsodiogos helyvditoztatistdl Riggden, amsly
midsediagos vizssintes és/vagy mdsodiagos Nigglleges dsszatevivel rendathe-
ik dgy, hogy @ masodlagos vizszintes Ssszetevd maegfelst a nagy drast tdnyes

zivel nagyitott elsddisges vizszintes Sssretevdnek, a masodlagos figgdleges

dseretevd pedig megfatel av sisBdisges fuqucim@» Sesratevdnek.

&z olfed igdnvpordok sgyike szerintl eljdrds, amsly tovabbd a kbvetkezdket tartab

St K s

. felhasnaldt bevitel artelmerdse @ mdsadik arcrésaier olsd képadateleme {260}
ahrazoldsdnak elhelvazéséher Ssfvagy inanyitasdhor ds/vagy mératerdséher az
olsd megietenitdsi tertlaten (223 a7 aisd arcrdsziet sisd kemm*eia ménak (38a)
abrézoidsahor viszonyitve oy slsd *mg;eiﬁmw terlieten {23} €3
a mdsodik arcrdsziet megfeleld mdsodik hpadatelome (281 dhracoldsdnak
eihelyerdse, rdnyitdse 1, méretexdse a masodik megielanitést tariisten {24)
az elsd arcrésziet mdsodik képadetelemének {2Ba) a masodik megislenitdsl
teriifetan (24} vald dbrdzoldsshor viseonyitva az érteimerett folh hasnalst ba-
yiteltd! fiigaden az slsd megislenites teriilsten {232) vald eihalyeadehex ésfvagy

irdnyitdshoz dsfvagy mératezdshes,

Ar alfed igénypontok agyike s2erintl elf ‘ards, atwl & képadatbank {10) dgy lesz b

PR

Ldaritve, hogy szdmos képleriist- bejegyrest {13a, 128, .. 12e) tartalmay, amea
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fyekbd! mindegyik szémos képadatelomet tartaimaz Ggy, hogy 8 kildnhizd képle-

sitet-bejegyrdseikbean {128, 13h, . 12e) févi képadatelemek az emberi arc kG-

At

baxd arcrészietalt tartalmarzdk, mig gy képteridet-bajogyzes (13a, 123b, . 138}
beiseiében 18vd kildnbdzd képadatelsmaek fenyegdben KGEnbizd embert armoek

ggyanazon arcrésoiatdt dbrdzotiak.

Ar eldzd génypontok egyike szerint siidrds, smely tovabbd g kdvetkezdket tartal-

MAZIA

< 2D srerkeszid mdd aktivdidsa, amalyndl az elsd képadatelemnek a falhasznadidl
bevitel sordn wald Kivdlasridsshor dsfvagy ethalysrdseher ésfvagy ér*n vitds
shor dsfvany méreterdsdher ax alsd megielanités! terllal ugyan (22} wm,. de
2 mdsedik megielanitdst tertilet {24) grafikusan lese dbrazobva; esfvagy
- 3D szerkesytd mad aktivildsa, smelyndl az alsd képadatelermnek o fethaszndid
Bbevite! sordn vald kivdiasztdsahor dsfvagy othalverdséhar defvegy trényitd-
sdhoz dsivagy méroterdedhar az aisd megislenitést terliat {23} &8 3 masadiy
megielanitést tartiet (24) egyidejlisg lesy grafiusan abrizolva, ahol ax gljdras
atfnvdsen pvabha a kdvethezdket taftaimaz;aa: -
. felhasrodldl hevite! értelmezdse & misodik srcrésziet mdsadik kdpadateteme
{28k} strazoidsanak chhelyezdsdhez dsfvagy rdnyitésahnz dsfvagy merete-
zésdher a masodik megielenitds! terlisten {24} a2 oisd arcrésuiet masedik
pépadatelemének (3Ra) sbrdzoldsdhor viszonyitva a masodik megislenitést
tertiaten {34); s »
a mdsedil arcrésziet megfeiald elsd képadataieme (26b) elhelyarssdnek, i
nyite&-‘:‘séﬁ-ak . Sbraroldsl mératardsének igazitdsa az eled megialenités) tert-
feten (22) ar elsd arcrészier oisd képadatslemeénsk {28a) az elsd megjelen s
teriatan {221 vald dbrdroldsahor viszonyitva az ertafmezetl fethass naldt bas
viteltdl fuggpder & mdsodik megielenités! terifeten (34} vald sthelyezéshez

dsivagy irdnyitdshoz dsfvagy méretezdshez.

Ar elSzd génypontol egyike szerintl eljdrds, ahol a képadatbank (18} dgy lesy et
k’és;zit“v‘e,. gy ar elsd 8sfvagy mdsodik gsfvagy egy b harmadik nézet & mindankon

ambert are oldindzatst Ssfvagy oldaindretdt ésfvagy faloldalndzetdt tartalmarzdk,
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(221

Ay oifizd igénypontok egyike srerinti slidvras, smaly a kbvetkezdkel tartalmazia:

sy ambert are 30 modelijdnek eifdliitasa a hivdlasciott elsd képadatelemakbil
ds &  meghatdrozott  ehhuz  lartord  masedid ésfvagy  harmadiv
képadatelamakbdl; ¢

a 30 modellezatt eraberl arc grafibus dbrazoldsa egy tovabhy, st aled é & sl

nérettdl alteré ndrathen,

IS

R, Sramitbgdpes rendszer fantomképek =ifaiitasdra, amely & kivetkeadket tartab

MRZLAT

feépadathank (1), amely szamos olsd képadatelemet tartalmagz, ahol minden

¥

elsé Képadatelen sgy ember arc arcréssietdt dbrizolis spy elsd nezetben, &s

ahol & képadatbank minden elsd képadatelember egy megfelald masadik

képadatelemet Gov foglal magdban, hogy @ mésodik képadatelem legalabb
részhen ugyanannak ay srebert arcnal ugyanazl ag arg részietst dbrarolia goy
masodik neretben;

neviteli feltiet, amaly 3 kovetkesdkre van kialakitea:

- folhasrnaldl hevitel érteimezdedre sy embiert are elsd képrésziete olsd
képadatelemdnek (28a) kivdlastdsdhor; &3
. folheszndldl bevitel drialmerdsdre ayy ambert are masodik képrésziete

eled kapadatelemének (38h) kivataszidsahor;

sdatfeldoignzd berandeeds a hivdlasrtolt eisd képadatetemekhez tartoesd mds
sadik kdépadatelemeak {288, 28h) mienhatarozasara; &3
rafikus kivitell folliiet, amely o kivetkezdkre van kislakitvan
- a kivélaszrott sisd képadatsiemmnek grafikus egy grafikus fethasznalod

2

faiiilet cisd megislenitési tertifetdn (22) vald shrazolasars; as

a meghatdrorolt mdsodik képadateiemelmak egy masodik mag] @!fm sl
terilaten {39) vald grafikus dbragoldsahog,

amol ar oled €5 a madsodik néret egyike egy részoldeindzetel, 3 masik
ndzat pedin egy eltindzetet Sbrazal, &5 ahol o szdmitogépes rendssar

tavabiid g KWvetkezdkre alkalmas:

a részoldaindzet egy alsd feldolgordst teriieténak meghatarordsars, amaly egy

sled arcidlt dhrazol a részoldaindzatbern; valamint az gidingzet ghhez tarted



3

&

azon olsd feldolgoxdst teriieténal a meghatdrovdsdra, amely ax =lsd archélt
abrdzolis gv eifindrstben;

-~ plsd nagyitdst tényesd fr‘e\tzha?:armmaza amely rdgzitt a2 «léinézet és a reész
oldalndret kdz3th aisd arcfél nagyitss
futhasendidl bevitel drielmardsdérs az ébra’zoiéa grafilus feldolgozdsahoz 2
részoldaingzel vagy 82 olBlndzat olsd feldolgordst tariletén, amely magaban
foglalia ar dbrdzolds legalidbh egy képpontidnsk eltoldsdt o résrotdaindzet ¥, a2
sldtndzat olsd foldolgozdst teriietén dsfvagy a vészoldalndzet Ml a2 aidindzat
alsd foldolgozdsi ter(istén dbralt elsbdieges feldolgozd eszkiznek a felb
haszndld! beviteled kerssaiiil m‘?gad\}t elsdieges hadyvdlioriatasst, amaly
helyvditortatds elsddieges vizszintes ésfvagy olsbdieges flggdlages deszate-
vaivel rendelazik;

o 3v abrdzolas legalabb eyy képpontidnak eltolasdra sv olblndzel, . a raszol

SX3

daindret i, an eldindzat sisd foldolgozdst terlfetan, Metve sz eidinczet vagy &

b3

részoldaindret &lsd feldolg

re.
3

)’

azdst terilstén abrdzoll madsodiagos feldolgozd
guskés sitoldsa @ felhaszndldl heviteltd! 8o ar elsd nagyiast tényexd altal
meghatarazott mdsadiages heiyea Altortetastdl figglen, amely maésediagos
vizszintes 88/ vagy mésséi agos figadiages Ssseatevdvel randatkerit gy hogy a
mdsodiagas vizszintes Sssretevd megfelet az aisd nagyftdst inyezdvel nagyitail
ﬁis{idieges\ vizsrintes Seszetevinegl, & masodiagos figgfleges dsszetevd pedig

megfalel 82 eisfdieges figudleges dssaatay ek,

Sramitdgepes rendszer fantomnkeépek sldallitasara, amely 3 kSvatkezdket tartal

IREIGE

vépadathank (10), amely szdmoy slsd képadatulemet tartalmaz, ahnl minden
alsd képadateiom agy omberi are arordseietdt abrarolia egy oisd nézetben, &8
shol & képadathank mindsn alsd képadatelembez egy magfaield mbsmlix
képadatalemet dgy foglal magaban, hogy @ mésadik képadatelem legatabb
részhen ugvanannak az emberl aronak ugyanazl a2 arcrésyiatdt dbraeolia egy
masodik ndzathern;

- bevitel feliiet, amealy a kévetkezdikre van kialakitva:

. fethaszndlal bevitel Srieimerdsére sgy smbert arc els@ keépreszlete gl
képadateleménel (268) Kivalasutisahor; ¢
. folhasndidl bovitel drteimezésére gy emberiare masodik képrésriste olst

x

képadatelemének {260) Kivdlasardsahoyg



adatfeddoigord herendezds o kivélasstott slsd kémadsatﬁ-iaremkmz tartord rad

’fr

sodik képadatelomek {383, 28b) meghatdraxdsdra; 88

RO

rafikus kivitell falliiet, amely 8 kdve stkezdkes van Kakekibva

& z

- a kivilasriolt sisd hépadatelermaknek egy felhasnaldl fellist slsd m

5 £’,?

jelenitést terlitetdn (221 vald grafikus dbrdzolasdra; és
« @ meghatdrozoll mésedik képadatelemeknsek egy resdsodik megielenitsst
terfifaten {24} vald grafikus dbraveldsdry,

2

shol az =isd & mdsodit nézetnek legsldbb ar egyike részoldalnazstat
sbrdznl, &5 3

hot @ szdmitdgdpes rendszer tovabhd a kivetkezdkre alkal

s

részoldaingzet visd feldoigordst terlicténal meghatdrozdsara, amely mege
ﬁgyeé-ési rdnvhan részhen siforditott arcfélt Abrdzel, valamint 3 részoldalnarst
mdsodiy megfigyelésl torldetének a maghatérorasdra, amaly megfigyelés
ranyhan feldnk esé arofdlt Abrdzol;
magyitast tényezd meghatdrozdsira, amely rogelt egy nagyltast @ részoldal
ndretban & megfigyeldst irdnvhan réssben elforditott arcidl 85 a mzgfigyeies
iranyban feiénk forditott arcfel kiadtl;
fathasznaldl bavitel drtelimezdsérs ar dbrdzolds grafikus feldolgozadsdhor ax of 58
vagy masodik feldolgozdst terietan, amsly magsban foglalie az dbraxolas
fegaldbh sgy képpontidnak eltoldsdt av elsd 1], mdsoai faidolg szasl teriisten

defvagy az eled feldolgorasi teriiiaten abrazolt sistdieges feldolgozd eszhiiznek

2 folhasrnaldl bevitalen keresztil megadott elsddieges helyvaltoztalasat, amaly

» helyvaltortatas elsddiages vizszintes esfvagy stsddieges fuggilegas dssze-
teviivel rendelkezik;
ar shrazols legalabb egy keppontidnak sitolésa misadik il slsd faidoigosast

toriloten, iiletve 3 masodik i, az elsd fs’ﬁ%d{si-gﬁzési teriisten abrazolt masoed-

lagos feldolgozd espkés sltolasa & fothaszndldl beviteltd! és ar elsd nagyitasi

tényerd aital meghatdrozoll masodiagos hehpedltoztatastal fogaden, amely

>3

mésodiagos vizszintes és,«“vac;y masodiagos fgadiages Sseretevivel rendelke-

b

wik Ggy, hogy & masndiagoes vizszintes Beszetevd megfelel a nagyitdst téoye-
whvel negyitott slsddieges vizszintes Ssszetevinek, a misodlagos figollages

&

deszetevd padig meg ei of ax slsddisges fingdlegas Ssszetevinek,
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Szamitdgdnes programdermak, amely gépel olvashatd programkddat tartaimas,
anmsly srdmitdgdpre vald feltdiidskor az 1 ~ ¥, igénypontok sgyike szerinli eljérds

vegrahaitdsdra atkalmas,
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