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Faltungsmaske Das gefaltete Bildsignalx,y
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Das Bildsignal s(x,y)

psrVrVFWUXikmVMV^

W

‘

W

»‰‚—n`_

]

UWH6Z

]

UWbRmhMV^8JƒFWbRbgHNUˆO�HNFIMVHjO•“Gf

]

ikFIHNMvbRHNMVn|™‰HNf

]

bRn`f…O

V @�� B�@��aË

�

ß �
ËvÙ�@kÏjÐ‰Ù 
 ª>HNFAivHNJ ‚

]

™VU

]

Q¹HNyuqG™‰HNf

]

bgn`fC€•FWf…i{ivFWHCwN€”HNFWbgH0pGrVUWH4FWbRmhMV^�r‰HNy

bRf

]

QTSkbgHNbN‘hEGFWH,�–MvbRHNM‰OuFWb
[

]

bTO
[

]

M‰ivHNfRmVMh^`HNMx€>H4fTikHNMxM

]

QYSC“sUWH4FˆQTSkmVMh^

W

‘

'

r‰HNfgHjQTSVMVHNb4»

�

�

ð

;���;�	�

��=K= �

�
�

�

�

ð

�

�

ð

�

�
�

�

�

�
�

�

�

��� ���

�� 
�"!

�

�

�

�

���

�� 
�"!

�

�

�
�

�

�

;

W

‘

'

=

Z
[

mVf´ikHNM(ikFXO•_vfRHNbgHNMxZ

]

UIU
O•FIM‰ixikFWHš‚

]

™hU

]

Q¤HNy–•

]

O•_aHNMhfRH

]

UWFˆOuFWHNfgmVMV^|HNML€•FWHAFIMKpsrVrVFWUXikmVMV^

W

‘��

]

=

ŒŽHjOubR^`H4UWHN^|bNc�OunCi

]

�0O•FXQYS#Œ
[

mhf6ikFIH �–MvbRHNM‰OuFWb
[

]

bTO
[

]

M‰ivHNfRmVMh^CFWMxtuHjikHNJ z�mVMV_vb

]

M ikHNf8l~bRHNUIUWH 	 
��

ŒŽn`UI^`HNMPikHjO•HNfR^|FWrVb

¿

84»

�

�

�

�

ð

;���;�	�

��=K=

�

�

��


� ��;�	 
�� = � ;���;�	�

� �

&

=

�

�N;�	 �

&



��=

�

��;�	

�

&



� =

�

��;�	�

�

�

&

=K= ;

W

‘

&

œ�=

EGFIHjO•HNf’qs™‰HNf

]

bRn|f’FˆOubsikmVf…QYS(ikFIH9ª>H4fRHjQTSVMvmVMV^<ikHNf•w4€>HNFIbRHNMxpsrVUWHNFIbRmVMh^6wNmVfsª>HjOubRFWJƒJ6mVMV^šikHNf

�–MkbgHNM‰OuFWb
[

]

bTO
[

]

M‰ikH4fRmVMV^ O•HNSVf´f

]

mPORQTSVHNJL™k¸PM‰ikUWFXQYS ;±dv^`U–‘¶pGrVrhFWUˆivmVMV^

W

‘ &N=…c—ivHjO•S

]

UWrK¸‰MPikHNb’HNfsFWM

ikHNfsz�f

]

>vFˆO•MkmVf•FIMHG•n|J8rhFWM

]

bRFWn|MLJLFIb

]

M‰ikHNfgHNMCqs™·H4f

]

bgn`fgHNM!Q„HNfg€>HNM‰ivmVMV^V‘

EsFWHŠŒŽn|UW^|HNM‰ikHNMopsrVrVFWUXikmVMV^|HNM

W

‘��

�

W

‘

'

OubRHNUIUWHNM½ikFWHDº fg^`HNrhMVFˆOgO•HCdaHNf…ORQTSVFWHjivHNMVHNf G’n`MvbRmhfRy

™VmVMh_kb…ikHNbRH4_kbgn`fRH4MKi

]

fN‘‰EsFWHši

]

f

]

mkŒ ŒŽn`UW^|HNM‰ikHšpGrhrVFWUXikmVMV^

W

‘

&

œ6wNHNFI^`b”HNFWM(º�fR^|HNrVMVFXO•ikHNfLG’n`MVy

bRmhfR™VmVMh_kbgUWn`_

]

UWFˆO

]

bgFWn`MDikHjO•FWJ <

]

SVJLH4MxikFWH‡O•HNfspGfgr‰HNFWbsHNMvb•€•FXQY_aH4UµbgHNM<JLn`fg™VSVn`UIn`^|FˆORQTSVHNMUQ„HNfgy

Œ

]

ShfRHNM‰O„wNmVf�G’n|MkbgmVfR™VmhMV_kb…ikHNbgHN_kbgFWn|M†cai

]

O
FWM G

]

™VFWbgHNU �

]

m‰O Œ
[

mhSVfRUIFˆQTS6r·H‡ORQTSVfRFIHNr‰HNM6€•FWf…i—‘vº FIMVH

ó)`

ôNõ¤öˆ÷aø�&]a�' a
q�h �gf � ��h��



������� �
���K	����
�����������s���	�p��
 �	�r��"
�p���K"�� ���$	%��� �

›

-1

2

10

0

0

-2

-1 1

0

1 2

-2 -1

0

-1

0

1

b)  Sobel-operator

0 0

0

1

1

1

1

-4

0

1

11

1 -8

1 1

1

1

a) Laplace-operator

pGrhrVFWUXikmVMV^

W

‘��V»‰²�Ok™hFˆORQTSVHA•

]

O•_aHNMxHNFIMVFW^|HNfRG’n|MkbgmVfR™VmhMV_kb…ikHNbgHN_kbgn`fgHNM

mVJ8Œ

]

OROuHNM‰ikH<º�FWMvŒ
[

mVSVfRmhMV^LFWMCdaH4fTORQTSVFIHjikHNMVH G•n|MkbgmVfR™hmVMV_vbTikHNbgHN_vbRFWn|M‰O•daH4f•Œ

]

ShfRHNM(^`HNr‰HNM0ª
[

]

ORO•y

J

]

MŠmhM‰ixª>HjOROuUWFˆQTS

¿

F¤‘

psrVrVFWUXikmVMV^

W

‘��v»�Q
H4fR^`UIHNFˆQTS<dan`MHG’n`MvbRmVfg™VmVMV_vbTikH4bRHN_vbRn|fRHNM†»‰qsfRFW^|FWM

]

UWrVFIUˆi

ó)t¤øúù �¹ù‰ûRþ�q �



������� �
���K	����
�����������s���	�p��
 �	�r��"
�p���K"�� ���$	%��� �

�

pGrVrhFWUˆivmVMV^

W

‘ ›k»bG’n`MvbRmhfR™VmVMh_kb…ikHNbRH4_kbgFWn`M(ikH‡O <.n|r·H4fRbTOun`™‰HNf

]

bRn|f ;±FIMkdaH4fRbRFIHNfRb�=T»

]

=•‹Gn|SVH <

]

m‰ORQTSVHNJƒ™k¸‰M‰ikUIFˆQTSV_aH¤FWb

r$=slvQTSVUWH‡QYSvbRHsEGH4bRHN_vbRFIn`M‰Ou^`HNM

]

mVFW^|_aHNFWb

pGrVrhFWUˆivmVMV^

W

‘��a»bG’n`MvbRmhfR™VmVMh_kb…ikHNbRH4_kbgFWn`M(ikH‡OGlan`r‰HNUIn`™‰HNf

]

bRn|f ;±FIMkdaHNfgbRFIHNfRb�=T»

]

=GlaH4SVf•f

]

m‰ORQTS‰Ö
Í HNJƒ™k¸‰M‰ikUIFˆQTS

r$=slvQTSVUWH‡QYSvbRHsEGH4bRHN_vbRFIn`M‰Ou^`HNM

]

mVFW^|_aHNFWb



������� �
���K	����
�����������s���	�p��
 �	�r��"
�p���K"�� ���$	%��� �

&

pGrVrhFWUˆivmVMV^

W

‘'&k»bG’n`MvbRmhfR™VmVMh_kb…ikHNbRH4_kbgFWn`M(ikH‡O•‚

]

™VU

]

Q¹HNn|™‰HNf

]

bRn`f…O ;±FIMkdaH4fRbRFIHNfRb�=T»

]

=GlaH4SVf•SVn`ShH�<

]

m‰OgQYSVH4JL™k¸‰M‰ivUWFˆQTSV_|HNFWb

r$=\EGHNbgHN_vbRFWn|M‰O•^|HNM

]

mVFW^|_aHNFWb”wN€•FˆOgQYSVH4M

&

y

�

z�F�>kHNUXO

pGrVrhFWUˆivmVMV^

W

‘

'

»bG’n`MvbRmhfR™VmVMh_kb…ikHNbRH4_kbgFWn`M(ikH‡OGqG™‰HNf

]

bgn`fTO•M

]

QYS

�

T0m

&
'%'

��� ;±FIMkdaH4fRbRFIHNfRb�=T»

]

=GlaH4SVf•^`mVbgHjOX<

]

m‰ORQTSkdaH4fRS

]

UWbRH4M

r$=s“sHNM

]

mVHDG•n|MkbgmVfR™hmVMV_vbRUWn|_

]

UWFXO

]

bRFWn|M



������� �
���K	����
�����������s���	�p��
 �	�r��"
�p���K"�� ���$	%��� �%'

pGrVrhFWUˆivmVMV^

W

‘

&

œv»—º�fR^|HNrVMVFXO•ikHjO>FIJ <

]

SVJLHNM ikFWHjOuHNf•psfRr‰HNFWb•H4Mkbu€•FˆQT_aHNUIbRH¤MŠqs™‰HNf

]

bRn|fTO

;±FWMvdaHNfgbRFWH4fRbr=…»

]

=•º�FWMx^|mVbRHjOX<

]

m‰OgQYSvdaHNfRS

]

UWbgHNM

r$=s“sHNM

]

mVHDG•n|MkbgmVfR™hmVMV_vbRUWn|_

]

UWFXO

]

bRFWn|M

;±JLHNFXO•bgHNM‰O�Mkmhf•HNFWM(z�F->vHNU—rhfRHNFIbRH_G’n`MvbRmhfRHNM$=

JKÐ‰Í‰ÏjÖáÙ��
ÖáÍ
Ú—Ï

�

ËvÙ*Ú‰ËaÏNÏjÖ
ÍáÛ

EGFIH0² HjQTSVMVFI_aHNM†c ikFWHCFIM}ikHNM}dan|fRFI^`HNM½pGr‰ORQTSVMVFIbRbgHNM�wNmhfUG’n`MvbRmVfg™VmVMV_vbTikH4bRHN_vbRFIn`M�r‰HjOgQYShfRFWH4y

r‰HNMC€•mVf…ikHNM†c†Oun`UIUWbRH4MKFWJ �uikH

]

UµŒ

]

UWU G’n`MvbRmVfg™VmVMV_vbRHšUWFIH¹ŒŽHNfRM¬c‰ikFWHšwN€•FˆOgQYSVH4MCikHNMDª>FWUXikn`rVtuHN_vbRH4M

UWFIHN^`H4M†‘ �–MKivHNf’z�f

]

>vFˆO

]

r‰HNfs€>HNf…ikHNMHG’n`MvbRmVfgrVFWUXikHNf•HNfgwNHNmV^|bNc‰ikFIH«dan|M�<

]

m‰ORQTSVHNM†c¶ZVHNSVUXikHNbRH4_ky

bRFIn`MVH4MP;–‚
[

m‰QT_aHNM$=¬mVM‰i

]

M‰ikHNfgHNM8mhMVHNfR€
[

mhM‰ORQTSkbgHNMS\GHNr‰HNMVH¹Ÿ¶HN_vbRH4M6r·H4^`UWH4FWbRH4b„O•FIM‰i—‘vZ
[

mVf”€>HNFIbRHNfgH

Q„HNf

]

fRr‰HNFIbRmVMV^~OROgQYSVfgFWbgbRHLFIJ z�fRn`w4H��0ikHNfLqsrVtuHN_vbRHNfg_aHNMVMvmVMV^xJ
[

m‰OgO•HNMeikFIHLHNfgJLFWbgbRHNUIbRHNMCfgn`SVHNM

E

]

bRHNMC;ÆikFWH G•n|MkbgmVfR™hmVMV_vbRH�=\ikmVf…QYS(HNFWMVHš^`HNH4FW^`MhHNbRH6labgfRmV_vbRmVf•i

]

fg^`HjOubRHNUIUWbs€>HNf…ikHNM†‘‰Z
[

mhfAikFWH4y

O•H4M<:‰€>HjQT_8€”HNfTivHNMCikFIHDG•n|MkbgmVfR™hmVMV_vbRH9FIMKHNFIMVHNf•^|HNn`f…ikMVHNbgHNMCZVn`UI^`HšJLFWbgHNFWM

]

M‰ikHNf”daHNfR_aH4bRbRH4bNc

€>n|r‰HNF„ikHNf´pGMkŒ

]

MV^aOu™VmVMV_vb’mVMPiCikHNf´º MPik™VmVMV_vbsFˆikHNMvbRFXORQTS(O•FWMPi—‘—psm‰O•^|HNSVHNM‰ixdan`M(HNFWMVH4J ikHNf

HNfgJLFWbgbRHNUIbRHNMSG’n`MvbRmVfg™VmVMV_vbRH6€•FIfTiKOumV_vwNHjOROuFWdLM

]

QTSKHNFIMVHNJ ZVn`fgbTOuHNbRwNmhMV^aOu™VmVMV_vb’^`H‡O•m‰QTSkb4‘‰Z
[

mVf

ikHNM l~m‰QYSvdan`fg^

]

MV^?€>HNf…ikHNM�w4€>HNFLQ„HNf•Œ

]

SVfRHNMemVMvbRHNf…ORQTSVFWHjivHNM†‘��

ë

§*ç�,W¥��‰¥¤¦Xí4ç 0h¦T¥¤¨�O•mPQYSVH4M�FWM

HNFIMVHNf9r‰HN^|fRHNMhwNbRHNM \

]

QYSvr

]

fTORQTS

]

ŒŽb9mVJ ivHNM

]

_vbRmVHNUIUWHNM z mhMV_kb6M

]

QTS�ivHNJ \

]

QTSkŒŽn`UI^`HN™VmhMV_kb4‘

laFIH0O•FWMPi{ikH‡O•S

]

UWr}€>H4MVFW^?fRH‡QYSVH4MVFWMvbRHNMPO•FWd¶cáS

]

r‰HNM

]

r‰HNfxFWM}_an|JL™VUWH�>kHNMeª>FIUˆikdan|fRU

]

^`HNM½z�fRn`y

rVUIHNJLH6r‰HNF•ivHNf6ª>HjOubRFIJLJ6mVMV^xivHjO«^|HNHNFW^|MVHNbgHNMC\

]

QYSkŒŽn|UW^|HN™VmVMV_vbRH‡O¹‘L5R,

ë

­

ç�,W¥ �‰¥¤¦Xí4ç 0h¦T¥¤¨kc
€•FWH

ikFIH6‹Gn|mV^`SVyÆ²†f

]

MPO ŒŽn`fgJ

]

bgFWn|M†c†ikFIH«ShHNmVfRFXO•bgFˆORQTSVH6lam‰QTSVHšO•nj€•FIH6ikFIH6i�OvM

]

JƒFˆORQTSVHAz�fgn`^`f

]

JLJƒFWHNy

fRmhMV^Vc†r‰HNwNFIHNSVHNMxŒ
[

mVfAikFIH6ª>HjOubRFWJƒJ6mVMV^<ikHjO \

]

QTSkŒŽn`UI^`HN™hmVMV_vbRHjO �–MkŒŽn`fgJ

]

bgFWn`MhHNMKmVMPi!Q
n|fR€•FXO•y

O•H4M

]

mPOå^|fj[ n �|HNfRH4M}˜GJL^|HNrVmVMh^`HNMeikHjO

]

_kbgmVHNUIUWHNM?z�mVMh_kbgHjOåmhM‰i

]

UWUW^|HNJLHNFIMVH �–MkŒŽn`fgJ

]

bgFWn|MVHNM

[mVr‰HNfƒi

]

O<^`HjO

]

J<bRHxª>FIUˆi#JLFIb9HNFIM†‘„EGFIHjO•H(º�FW^|HNM‰ORQTS

]

ŒŽb6J

]

QTSkb ikFWHx^|UWn`r

]

UWH4M Q„HNf•Œ

]

SVfRH4M�^|HNy

^`H4M�[ mVr‰HNfAlabj[ n|fRmVMV^|HNMKFIJ³ª>FIUˆi8fgn`rVmPO•bN‘ �–SVf•H4Mkb…ORQTSVHNFˆivHNM‰ikHNf \

]

QYSvbRH4FWUVFXO•b

]

r‰HNf´ikHNf”HNfRShHNrVUWFXQYShH

<•HjQYShHNM

]

mvŒŽ€

]

MPi—‘
EGHjO•S

]

UWr0FˆOubšikHNfšº�FWM‰O

]

bRw O•n`UXQYShHNfEQ„HNf•Œ

]

SVfRH4M#r‰HjOun`M‰ikH4fTO•ŒY[ mhf9º„QTSkbgwNHNFIb

]

Mhy

€>H4M‰ikmVMV^|HNMx_kfgFWbgFˆORQTS†‘ �–M

�

ª

]

ª>H�&

'

�·¸‰MPikHNb>H4FWMVH’fgHjQTSkb„^`mhbRHšº�FWMkŒY[ mVShfRmVMV^6FIM(ikFWHApsfRr‰HNFWb…O•€”HNFˆOuH

^`UIn`r

]

UWHNf<lam‰QTS

]

UI^`n|fRFWbgSVJLHNMžO•b

]

bgbN‘�psmkŒ´ikFWHƒª>HjOgQYSVfgHNFWrhmVMV^(O•n|UˆQTSVHNfšpGUW^|n`fgFWbRShJLHNMC€•FWf…i#SVFIHNf

]

mPOGz�U

]

bRwN^|f
[

mVMPikHNMKdaH4fRwNFXQYSvbRHNb4‘



��� �

�

� ���$�� !� ���������$�

�

���	�
�Y�
����� �s� W

œ

�–J <

]

SVJLHNM ikFWHjOuHNf•psfRr‰HNFWb”€•mVfTivH9HNFIMXQ„HNf•Œ

]

SVfRHNM

¿

�>H4Mkbu€•FˆQT_aHNUIbNc|i

]

O•^`UIn`r

]

UWHAmVM‰ixUWn`_

]

UWH

�–MkŒŽn`fgJ

]

bgFWn|MVHNM6MvmVbRwNb4c*mhJ HNFIMVH•n`™VbgFWJ

]

UWH G•n|MkbgmVfRH�>kbgf

]

_vbRFIn`M6wNm6H4fRfRH4FˆQTSVHNM†‘jEGFIHjOá€•FIfTi<ikmVfTQTS

HNFIMVH„^`HNHNFI^`MVH4bRH <.H‡ikmV_vbRFWn|MšikHNf •KHNMV^`H”ikH4f]G’n`MvbRmhfR™VmVMh_kbg_

]

M‰ikFXi

]

bgHNM†cjr·H‡O•n`MPikHNfTO

]

r‰HNf ikmVfTQTS

ikFIH9º�fgwNHNmV^|mVMV^<dan`MxMkmhf•HNFWMVH4J³z�F->vHNU¶rVfRHNFIbRHNM ‚—FWMVFIHNMxdan`MHG’n`MvbRmVfg™VmVMV_vbRHNMxHNfgfRHNFXQYSvbN‘

&('Y& � 3��
�C79@ 3����S�����C7�� ;<,����C;L24;85 �47

$�!&$�!$# �G;�( ��0
� 02( �C* +.1

•Kn`fg™VSVn|UWn`^|FWH�FXO•bLmhfTO•™hf [mVMV^|UWFXQYSoHNFWMo²†HNFIUW^`H4rVFWHNbƒikHNf(ª>FIn`UWn|^`FIHac•ikHNf(“GH4n`^`f

]

™VShFWH?Oun*€•FIH0ikHNf

‚—FWMh^`mVFXO•bRFI_—c„r‰HNFsikHNJ ZVn`fgJLHNM�mhM‰i{labRfgmV_vbRmVfgHNM?mVMkbgHNfTOum‰QTSkb6€”HNfTikH4M†‘„EGFWHxJ

]

bRSVH4J

]

bgFˆORQTSVH

•Kn`fg™VSVn|UWn`^|FWHšFWM(ikHNfsª>FIUˆi

]

M

]

U�OVOuH’S

]

b•FISVfRH_T0mVfRw4HNUWMLFIM(ikHNM(›`œjHNf’•

]

SVfRH4M†c

]

UXOG“GH4n`fR^|HjOs•

]

y

bRShHNfRn|MKivFWH’^|HNn`JLH4bRfRFXORQTSVHNMxlabRfgmV_vbRmVfgHNMLFWJ ª>FWUXiåŒ [mVf\ikFWHšª>FWUXi

]

M

]

U-OhO•Hsr‰HNbRf

]

QTSkbgHNb>S

]

bN‘‰•KFIbRbgy

UWH4fR€>H4FWUWH•FXO•b”ikFIHGJ

]

bRSVH4J

]

bgFˆORQTSVH\•Kn`fR™hSVn`UIn`^`FIH’HNFIM8_vU

]

ORO•FXORQTSVHNf”ª>HNfgHNFˆQTS6ikH4f•ikFI^`FWb

]

UIHNMLª>FIUˆi$;

�

O•FI^`M

]

U�=ÆdaHNf

]

fRr‰HNFWbgmVMV^s^`HN€”n`f…ikHNM†‘jEGFIH•“GfgmVM‰ikFXikHNH„JLn|fR™VSVn|UWn|^`FˆOgQYShHNf$Q„HNfuŒ

]

SVfgHNM’r‰HjO•bgHNSvb
i

]

fgFWM†c

ikHNM0ª>FIUˆikFIMVS

]

UWb•JLFIbRbRH4UˆO
H4FWMVHNfs^`H4n`JLHNbgfRFXORQTSVHNMLJ

]

bRfgF->aŒ [n`fRJƒFW^`H4MKlabRfgmV_vbRmVf4c—ikFIH [mVr‰HNf´i

]

O•^|HNy

O

]

J8bgHšª>FWUˆi<^`HjOgQYSVn|r‰HNMK€•FIfTi—c¶O•n<wNmxJ

]

MhFW™VmVUIFWHNfgHNM†cvi

]

�Lr‰HjO•bgFWJLJ<bRH•HNfg€
[

mVM‰OgQYSvbRHš•KHNfg_kJ

]

UWH

dan`M(ª>FIUˆiVOubRfRmh_kbgmVfRHNMƒH
>kbgf

]

SVFWHNfgb>€”HNfTikH4M†‘VEGFIHjO•HAJ

]

bRfgF->aŒ
[

n`fRJƒFµ^|H’labRfgmV_vbRmVf•€•FIfTiKÄ‰£Æ¦¹¡`§j£Æ¡k¦T¥�,W¥T°

Â8¥¤¨k£�^|HNM

]

MVMkb4‘†•Kn`fg™VSVn|UWn`^|FˆOgQYSVHDQ„HNf•Œ

]

SVfRHNM(_
[

n|MVMVHNMCw4mVfA‚
[

naOumVMV^xdaHNf…ORQTSVFWHjivHNMVHNfspGmvŒŽ^

]

r‰HNM

FWM0ivHNf’ª>FIUˆikdaH4f

]

fgr‰HNFWbgmVMV^6HNFIMV^`HjOuHNbRw4bG€”HNfTikH4M†‘‰pGUˆOsª>HNFXO•™VFIHNUWHšO•H4FWHNMDikFWH G•n|MkbgmVfR™hmVMV_vbTikHNbgHN_vy

bRFIn`M�;±rVwN€A‘bG

]

MkbgHNM‰ikHNbgHN_vbRFWn|M$=TcvikFIHšª>FWUˆihO•HN^|JLHNMvbRFWH¤fRmhMV^AmVM‰iKivFWHšZáFWUIbRHNfgmVMV^šwNmVfsº]>kbgf

]

_kbgFWn`M

dan`MClaFI^`M

]

UˆQTS

]

f

]

_vbRHNfgFˆOubRFW_6^|HNM

]

MVMkb4‘‰º�FWMVHAivHNf>€•FXQYSvbRFI^aO•bgHNMƒº FI^`HNMPORQTS

]

ŒŽbgHNMLJLn|fR™VSVn|UWn|^`FˆOgQYShHNf

qs™‰HNf

]

bRn`fgHNMKFXO•bsikFIH6“GH4MVHNfRFIHNfRmhMV^9dan|MK•KH4fR_vJ

]

UIHNM0[ mhr·H4fsikFWHAFWJ ª>FWUXi8HNMvbRS

]

UWbgHNbRHNM(labRfgmV_kbgmVy

fRH4M#rVw4€A‘áqsrVtuHN_kbgHa‘¶EGFWHjOuHLº�FI^`HNM‰OgQYS

]

ŒŽb’€•FIfTiCr·H‡O•n`MPikHNfTOAFWJ�“GH4rVFWHNb•ikHNfA•Km‰OubRHNfgHNfR_aH4MVMkmhMV^

wNmVfs‚„[ n~O•mVMh^Ldan`M(_an`JL™VUIH
>vHNM<z�fRn`rhUWHNJLH4ML^`HNMvmVbgwNbN‘

�–J ŒŽn|UW^|HNM‰ikHNM(€>HNf…ikHNM(JLn`fg™VSVn`UIn`^|FˆORQTSVH6“sfRmVMPikn`™‰HNf

]

bRn|fRHNMKŒY[ mhf :‰€”HNFW™‰HN^|HNUWrVFIUˆikH4f>HNfgUu[

]

mhbRy

HNfgbN‘	�–M?ivFWHjOuHNJ�Z

]

UWU„r‰HjOubRFWJƒJLHNMCivFWHxOgQYSv€

]

fRw��4€>HNF ��;Æœ��

&

=–y

[

˜Gr‰HNfg^
[

]

Mh^`HCivFWHƒZPn|fRJ ;±mVMPi�ivFWH

“sfRHNMhwNH�=¶ikHNf¬ª>FWUXikn`rVtuHN_vbRH~‘¹EsFWH„º�fR€”HNFWbgHNfRmhMV^

]

mkŒ†“sf

]

mk€”HNfRbgrVFWUXikHNf‰€•FWf…i•ShFWHNf¶MVFˆQTSkb¶r‰HNS

]

MPikHNUWb4c

HjOsO•HNF

]

mkŒ
ikFWHAHNMvbTOu™VfRHjQTSVHNMPikH’‚—FIbRHNf

]

bgmVf•daHNfR€•FIHjO•H4M†‘

¿

=

$�!&$�!&% ')(
*,+.- ��021�(
8�� 0

EGFIHxÂ6ç`£)0‰¥¤Â6ç`£–Áµ¢�3�0‰¥« 

ë

¦ .�0

ë

,

ë

©aÁ±¥„r

]

mVb

]

mkŒ\ikFIHå“sfgmVM‰ikr‰HN^|fRFµŸ¶H ikHNf´ORQTS

]

fuŒŽHNMC•KHNMh^`HNMVUIHNSVfgH

]

mvŒg‘· �¥Y¨`©k¥¤¨6FWMƒikHNf>J

]

bRShHNJ

]

bgFˆOgQRSVHNM6•Kn|fR™VShn`UWn|^`FIH’fRHN™hf
[

]

OuHNMvbRFWH4fRHNM<ZVn`fgJLHNM<dan`MxqsrVtuHN_kbgHNM

HNFIMVHjO’ª>FIUˆikHjO¤‘—•`H‡ikHjO * ,W¥¤Â8¥¤¨k£”HNFWMVH4f’•KHNMh^`H<FˆO•b´HNFWM0²†mV™‰HNU–c¬ikHjOROuHNM�G•nan|fTikFIM

]

bgHNM?ikFIHU;�	�

��=

G’nan`f…ikFWM

]

bRHNM6H4FWMVHjO¶z�F->vHNUˆO‰FWJ×ª>FIUˆi’OuFWM‰i—‘jº„O†OuHNFWHNM��ƒmVM‰i���w4€>HNF~•KHNMV^`H4M«FIM��

ð

c¹€”n`r‰HNF
��ivFWH

•KHNMV^|HAikHNf„^

]

MVwNH4M!:

]

SVUIHNM†c � � ;��

¿



�

ð


"!"!#! 

�
P

=�JLFIb$� � � ;�	�� 

���s=�mVM‰i$� � ;	%

¿


�%

ð


"!"!"! 
&%
P

=

JLFIb'% � � ;�	 ��

���s=T‘

ó 	–ôNõ¤öˆ÷�

����n��±ûuö �

ó %–ôNõ¤öˆ÷Nü¤÷úùá÷aø &/n � aNþ�e �sfjø�&]a"(�n q�h �



��� �

�

� ���$�� !� ���������$�

�

���	�
�Y�
����� �s� W &

ÊxËÀÌ Í
Î¯ÏjÎŽÐ‰Í�Ñ†ÒŽÓ

�

Ô��”Ù @hÍáØ
Bs@kÏjÎŽÐ‰Í ã

*\Áˆ¨·¥��>Ù�@VÍ
Ø
Bs@kÏjÎŽÐ·Í

êNë

¨ ��æa¡v¦K340 æk¥¤¨ �·¥R§j£

ë

¦�L � ;�	 
�� =•Áµ¢¤£”æk¥Wé”¨VÁ±¥¤¦T£

¿

Y

ç�, ¢SJ

�

�

L �����

�

� � �

�

L	����
 �
� ;

W

‘

&%&

=

ò

s

S

S+p

s+p

i i
p  = (x , y )ix

pGrVrhFWUˆivmVMV^

W

‘

&�&

»—²†f

]

M‰O•U

]

bRFIn`M(HNFWMVH4f>JLn|fR™VSVn|UWn|^`FˆOgQYShHNMx•KHNMV^|Ha»

²†f

]

M‰O•U

]

bRFIn`M†» ��€•FIfTiLHNMvbRU

]

MV^<ikH‡O Q„HN_vbRn|fTO

�

	
[

mVr‰HNfRbgf

]

^`HNM

pGrVrhFWUˆivmVMV^

W

‘

&�&

daHNfTivHNmVbRUIFˆQTSkb EGH¹¸‰MVFIbRFIn`M

W

‘

&

œk‘

EsFWHK“sfRmhM‰ikFWMPO•bRfgmVJLHNMvbRH

]

UIUWHNfDQ„HNf•Œ

]

SVfRHNM¬c�ikFIH

]

mkŒ´J

]

bRSVHNJ

]

bRFXORQTSVHNf´•Kn`fg™VSVn`UIn`^|FWH

]

mkŒŽy

r

]

mVHNM†c‰rVFWUXikHNMxivFWH6qs™·H4f

]

bgFWn|MVHNMCïšÁ-,•ç`£Æç`£–Á

ë

¨6mVM‰i!*\¦

ë

¢4Á

ë

¨6O•nj€•FIH9i

]

O’Ä‰£–¦¤¡`§j£–¡v¦Y¥ ,W¥¤Â8¥¤¨k£Ž‘

ÊxËÀÌ Í
Î¯ÏjÎŽÐ‰Í�Ñ†ÒŽÓ·ÓžÔYâ¶ÏjÙjÖáÚ—Ï‡ÖáÙjË B±Ë ??ËaÍ·Ï`ã

*\Áˆ¨9â—ÏjÙjÖ
Ú—ÏjÖ
Ù*Ë BŽË�??ËaÍ·Ï´Áµ¢¤£�¥¤Áˆ¨‰¥•Â

ë

¦ .�0

ë

,

ë

©aÁµ¢�340‰¥� ž¥¤¨`©k¥�� M¬æaÁ±¥G¥¤Áˆ¨‰¥�©k¥g¢�340 ,

ë

¢¤°

¢j¥¤¨‰¥’©k¥

ë

Â8¥…£–¦¤Áµ¢�340‰¥CI

ë

¦¹Â ¦Y¥ .¶¦—î ç*¢j¥¤¨k£ÆÁ±¥¤¦T£•Ç ò

ª>HNFXO•™VFIHNUWH6bpOv™VFˆOgQYSVH4fål~bRfRmh_kbgmVfRHNUIHNJLHNMvbRHAwNH4FW^`b pGrVrVFIUˆikmhMV^

W

‘

&��

‘
labgfRmV_vbRmhfRHNUIHNJLHNMvbRHš€>HNf…ikHNM

ikmVf…QYSžikFIH T

]

SVU”ikH4f I

ë

¦¤Â mVMPi#ikH4f!5s¦—î

ë76

¥´ikHjO9labgfRmV_vbRmhfRHNUIHNJLHNMvbRHjO

]

Mk€”HNM‰ikmhMV^aOur·H4wNn`^|HNM

]

mPO•^`H‡O•m‰QTSkb4‘‰E

]

OsJLHNFˆOubRdaHNfg€>H¤M‰ikHNbgH’labRfgmV_vbRmVfgHNUWHNJƒHNMkb FˆO•bsi

]

O’ïšÁµ¢T§j°árhwN€A‘
Fš¦Y¥YÁµ¢j¥�,W¥¤Â8¥¤¨v£±‘

º�FIMVH9ïšÁ-,•ç`£Æç`£ÆÁ

ë

¨`O•yuqs™·H4f

]

bgFWn|M

]

Mh^`HN€”HNM‰ikHNb

]

mkŒ HNFWMxª>FIUˆi!;Žwa‘Èª’‘vi

]

O•ª>FWUXi �0FWM(pGrVrVFIUˆikmhMV^

W

‘

&
W

=TcVr‰HN€•FWfg_kb•H4FWMVH´pGm‰OgikHNSVMvmVMV^<ikH4fG“sfRHNMhwNHAikHNf•FIJ³ª>FIUˆi6HNMvbRS

]

UWbRH4MVHNMKqsrVtuHN_vbRHacaHNMvbTOu™VfRH4y

QTSVHNM‰i6ikH4f>ZVn|fRJ�ivHjO

]

m‰Ou^`HN€
[

]

SVUWbgHNMŠl~bRfRmh_kbgmVfRHNUIHNJLHNMvbRH4O¹cji¶‘ S†‘kqsrVtuHN_vbRf
[

]

M‰ivHNfá€”HNfTivHNM6SVFWMhwNmVy

^`H¤Œ
[

mV^`b4‘—EGFIHjO•H4fRQ
n|fR^

]

MV^LFXO•bsFWM(pGrVrhFWUˆivmVMV^

W

‘

&

�LdaH4fTikHNmhbRUWFXQYSvbNc~i

]

r‰HNF
FˆOub•HNFWM(EGFXO•_aHNUIHNJLHNMvb

¿

�

]

UXO•l~bRfRmh_kbgmVfRHNUIHNJLHNMvb�daHNfg€>HNMPikHNb>€”n`f…ikHNM†‘

ó

)

ôNõ¤öˆ÷aø�&]a�' a
q�h �gf �a÷�u*ÿ#q

ó #uôNõ¤öˆ÷�������nÈö ý j�ljõRij÷Èÿ#h ���



��� �

�

� ���$�� !� ���������$�

�

���	�
�Y�
����� �s� W �

1 1
1 1

111

1

11 1

1 1

11

1 1

00

00

1 1

1
1

a) Diskelement

00

1

00 1 0
111

1 1 11

0 1 1

10

0

0

0

1

0
0

b) Diamantelement

pGrVrVFIUˆikmVMh^

W

‘

&��

»‰‹ [

]

mk¸‰^<daHNfR€”HNM‰ikH4bRH´ZPn|fRJLH4MLdan`MClabgfRmV_vbRmVfgHNUWH4JLHNMvbRHNM

pGrhrVFWUXikmVMV^

W

‘

&�W

»¶•Kn`fg™VSVn`UIn`^|FˆORQTSVH6qs™‰HNf

]

bRFWn|MVHNM†»‰E

]

O’qGfgFW^|FWM

]

UWrVFIUˆi �

ÊxËÀÌ Í
Î¯ÏjÎŽÐ‰Í�Ñ†ÒŽÓ ( ÔRÊxÎsB�@kÏ @kÏjÎŽÐ·Í�ã

Ä†¥YÁ±¥¤¨ � ¡v¨Væ �

ä

Ã

¥¤ÁG �¥Y¨`©k¥¤¨ Áˆ¨ �

ð

Ç•ïšÁ±¥<ÊxÎ�Bs@kÏ�@vÏjÎ±Ð‰Í

ê4ë

¨ � æa¡v¦K340 � Áµ¢¤£

æk¥Wé
¨VÁ±¥¤¦T£sç�, ¢SJ

�X;	� 
 � = � ��� � �������
	�;��

�

%�= ;

W

‘

&��

=

ò

E

]

JLFWb’FXO•bšikFIH<EGFWU

]

b

]

bRFIn`M0HNFWMVH��h¦Rça¨a¢�,•ç`£–Á

ë

¨

¿

�šdan`M �}ivmVfTQTSŠtuH‡ikHjOAº�UWHNJLH4MkbsikH4f9•KH4MV^`H �

mVM‰i<HNFWMVH �‰¥¤¦Y¥¤Áˆ¨hÁÈ©a¡k¨|©9ikHNf„fgHjO•mVUIbRFIHNfRHNMPikHNM6²†f

]

M‰O•U

]

bgFWn`MPO•JLHNMh^`HNM

ð

�

‘
�S;	� 
 � =�FXO•b„HNFWMhH’•KHNMh^`H

dan`MDz�mVMV_vbRHNM†caŒ
[

mVf•€>H4UˆQTSVH���mhM‰i � ??ÎŽÍ �
ËkØ¤ÏjËkÍ
Ø•HNFWMVH4ML^`HNJƒHNFWM‰O

]

JLH4MLz�mVMV_vb•S

]

r·H4M†‘—EsFWH

•KHNMV^|H � fgHN™Vf
[

]

O•HNMvbRFIHNfRb\i

]

O

]

mPO•^`H4€
[

]

SVUIbRH8ÄP£–¦¤¡~§‡£–¡v¦Y¥�,I¥¤Â8¥¤¨k£Ž‘

ó&$–ôNõ¤öˆ÷�&�öÈûpn c��
j�ljõRij÷Èÿ �

��%–ôNõ¤öˆ÷aø�&]n � a4þ�e �sf �À÷��



��� �

�

� ���$�� !� ���������$�

�

���	�
�Y�
����� �s� W%W

pGrVrVFIUˆikmhMV^

W

‘

&

�V»¶pGm‰Ou€•FWfg_kmVMh^6HNFWMVH4f•EGFIU

]

b

]

bgFWn`M¬» �?ikFIU

]

bgFWHNfgb•ikmhfTQTS �

EsFWH<*\¦

ë

¢4Á

ë

¨#HNFIMVHjOU;7:‰€”HNFW™‰HN^|HNUWyp=uª>FIUˆikHjO6r‰HN€•FWfg_kbƒHNFWMVH�lÀQYSVfgmVJL™kŒŽmhMV^�ivHNfK“sfRHNMhwNH0ikHNf

FWJ ª>FWUXiKHNMvbRS

]

UWbRH4MVHNM?qGrVtuH4_kbgHac†i—‘ñS†‘
qsrVtuHN_vbRf
[

]

M‰ikH4f«€”HNfTivHNM

]

rV^`H4bRf

]

^`HNM¬‘„pGrVrVFIUˆikmVMh^

W

‘

&

�

daHNf…ikHNmVbgUWFˆQTSvb>ivFWHjOuHNMXQ„n`fg^

]

Mh^V‘

ÊxËÀÌ Í
Î¯ÏjÎŽÐ‰Í�Ñ†ÒŽÓkÑeÔ��’ÙjÐ‰ØNÎŽÐ‰Í ã

Ä†¥YÁ±¥¤¨ �?¡v¨Væ'�

ä

Ã

¥YÁP �¥Y¨`©k¥¤¨LÁˆ¨��

ð

ÇaïšÁ±¥��’ÙjÐ‰ØNÎ±Ð‰Í

êNë

¨ ��æa¡k¦#340 ��Áµ¢¤£
æk¥Wé”¨VÁ±¥Y¦Y£

ç�, ¢SJ

�

;	� 
 � = � ��� � �������
	�;��

�

%�= ;

W

‘

&�W

=

ò

pGrVrVFIUˆikmhMV^

W

‘

&

�k»‰psm‰O•€•FIfR_vmVMV^<HNFWMVH4f•º�fRn~O•FWn|M†» ��HNfgnvikFWHNfgbsikmVf…QYS �

E9‘ñS†‘W»apsm‰O„ikHNf„º�fRn~O•FIn`MLfgHjO•mVUIbRFIHNfRb
HNFWMhH �V¦gça¨À¢�,•ç`£ÆÁ

ë

¨•dan|M �DikmVf…QYSAtuHjikHjO º UIHNJLHNMvb
ikHNf”•KHNMh^`H

� mVM‰i�HNFWMhHKïš¡v¦K340a¢�340h¨hÁW£±£ˆ¢

­

Á-,•æa¡v¨`©0ikHNf9fgHjO•mhUWbRFIHNfRH4M‰ikHNM?²†f

]

M‰O•U

]

bgFWn`MPO•JLHNMh^`HNM†‘

�

;	� 
 � =9FXO•b

HNFIMVHš•KHNMV^`H´dan`MCz�mVMh_kbgHNM†cÀŒ
[

mhfG€”HNUˆQTSVH ��Û @hÍáÝ8FIM ��HNMvbRS

]

UWbgHNMLFˆOubN‘



��� �

�

� ���$�� !� ���������$�

�

���	�
�Y�
����� �s� W

�

a)

c)

b)

d)

pGrVrhFWUˆivmVMV^

W

‘

&

›v»—EGFIU

]

b

]

bgFWn|MŠmhM‰iKº�fRn~O•FIn`MKH4FWMVHjO•“sHNrVFWH4bTO>JLFIb
H4FWMVHNJ EGFXO•_aHNUIHNJLHNMvb

]

=•E

]

O•“sHNrhFWHNb

�

cVr$=”E

]

OGEsFˆO•_aH4UWHNJLH4Mkb��<c

Q =”EsFWU

]

b

]

bRFWn|M

�

� �8c‰i =”º�fRn~O•FIn`M

�

� �

psrVrVFWUXikmVMV^

W

‘

&

›

ð

¿

daH4fTikHNmhbRUWFXQYSvb„MVnvQTSKHNFIMVJ

]

U¬ikFWH•pGm‰ORivHNSVMvmVMV^<rVwN€A‘‰ikFIHålÀQYSVfgmVJL™kŒŽmhMV^

HNFIMVHjO>“sHNrVFWH4bTOáJLFIbRbgHNUˆO†HNFWMhHNf„EGFIU

]

b

]

bgFWn`M<rVwN€A‘~º fgnaOuFWn`M¬‘VE

]

r·H4F·S

]

b”i

]

O•labRfgmV_vbRmVfgHNUWHNJƒHNMkb
ivFWH

ZVn`fgJ³HNFWMhHjORG’fRHNFXO•HjOL;–EGFXO•_aHNUIHNJLHNMvbr=…‘

$�!&$�!&$

�

8 +,8�1�0 � ;�(����C; /�;�1 8����	�.0 '5( *,+.- #�/�1�;�(
8:9
� � 0�+

•KFWbgbRHNUXO.r‰HjOubRFIJLJ8bgHNfRG’n|J8rVFIM

]

bgFWn|MVHNMxdan`M0EGFIU

]

b

]

bgFWn|MVHNMCmVM‰iCº�fgnaO•FIn`MVH4M#U

]

OROuHNM0O•FXQYSC€•FXQYShy

bRFI^`H?qsrVtuHN_kbgJLHNfg_kJ

]

UIHŠH�>kbgf

]

ShFWHNfgHNM†c•i

]

OuFˆQTS ºáŸ¶HN_vbRH0HNFWMVH4fxº�fRnaOuFWn|M JLFWbgbRHNUXOåH4FWMVHNf EGFWU

]

y

b

]

bRFIn`M�_an|JL™‰HNM‰OuFWHNfgHNM†c

]

r·H4f8MVFXQYSvbA_an`fgfRFW^|FWHNfgHNM�U

]

OROuHNM†‘ � M?daHNf…ORQTSVFWH‡ikHNMVHNMžZVf

]

^`HjOubRHNUIUWmVMV^|HNM

ikHNfƒª>FWUXi

]

M

]

U-OhO•HƒFˆO•bƒikFIHKº]>vbRf

]

_vbRFWn|M?dan`M{qsrVtuHN_vbRH4M�JLFWbšr‰HjO•n|M‰ikHNfgHNM}ZVn`fgJLHNFI^`HNM‰OgQYS

]

ŒŽbRH4M

]

mPO6ikHNJ “GH‡O

]

J<bRrhFWUˆivFWMVS

]

UWb’H4FWM0wNHNMvbRf

]

UWHjOAz�fRn|rVUWH4JCc†i—‘ñS†‘ár‰HjOubRFWJƒJ6bRH8qsrVtuHN_vbRbgHNFWUIH<O•n|UWUWbgHNM

^`H4Uu[ naOgQYSvb’€”HNfTikH4MKmVM‰i

]

MPikHNfRH<Oun`UIUWbRH4MKr‰HNFWr‰HNS

]

UWbgHNMC€>H4fTikHNM¬‘—EGFIHjO•H‡O’z�fRn`rhUWHNJ Uu[

]

�|bAO•FXQYSDi

]

y

ikmVf…QYS0Uu[ n~O•HNM¬c†i

]

�xHNFIMVH6^`H4HNFW^|MVHNbRHLqs™‰HNf

]

bRFIn`MVH4MkŒŽn`UI^`H6mVM‰iCHNFIMC^`HNHNFI^`MVH4bRHjO«l~bRfRmh_kbgmVfRHNUIHNJLHNMvb

]

mPO•^`H4€š[

]

SVUIb6€>HNf…ikHNM†‘
EGFIHXG’mVM‰Oub6ikH‡O9º�FWM‰O

]

bgwNHjO’JLn`fg™VSVn|UWn`^|FˆOgQYSVH4fåqs™‰HNf

]

bRn|fRHNMžr·H‡O•bRH4SkbAFWM

ikHNfspsm‰O•€

]

SVU
Oun`UˆQTSVHNf”^`HNH4FW^`MhHNbRHNf G’n`J<rVFWM

]

bRFIn`MVHNM¬‘kEsFWHjOuH«€•FXQYSvbRFI^`H´º�FW^`H4M‰ORQTS

]

ŒŽb•€•FIfTixikHNmhbRy

UWFXQYShHNf�ivmVfTQTSLivFWHsª>HNbgf

]

QTSvbRmVMV^´dan`M6wN€”HNFV€>H4FWbRH4fRHNM<“GfgmVM‰ikn|™‰HNf

]

bRFWn|MVHNMxivHNf�J

]

bRSVHNJ

]

bRFXORQTSVHNM

•Kn`fg™VSVn|UWn`^|FWHa»‰i

]

O

�

.‰¥¤¨VÁˆ¨`©9mVMPiKi

]

O��],

ë

¢4Áˆ¨|©`‘

ÊxËÀÌ Í
Î¯ÏjÎŽÐ‰Í�Ñ†ÒŽÓ�IeÔYß��„ËvÍáÎŽÍ
Û¬ã

Ä†¥YÁ±¥¤¨ � ¡v¨Væ��

ä

Ã

¥¤Áá �¥¤¨|©k¥¤¨0Áˆ¨ �

ð

Ç—ï«ç*¢’ß��„ËkÍ
ÎŽÍáÛ

êNë

¨ � æa¡v¦K3�0 ��Áµ¢¤£”æk¥Wé °

¨VÁ±¥Y¦Y£\ç�, ¢SJ




;�� 
 � = � ;	� � � = � � ;

W

‘

&

��=

�•óŽôNõ¤öˆ÷aø�*kû�� �%q�� �



��� �

�

� ���$�� !� ���������$�

�

���	�
�Y�
����� �s� W

�

ò

pGrVrVFIUˆikmhMV^

W

‘

&

�~» qs™‰HNMVFIMV^6dan`M �?ikmhfTQTS �

ÊxËÀÌ Í
Î¯ÏjÎŽÐ‰Í�Ñ†ÒŽÓ > Ô��DBŽÐ‰ØNÎ±Í
Û—ã

Ä†¥YÁ±¥¤¨ � ¡k¨Væ �

ä

Ã

¥¤ÁP ž¥¤¨`©k¥Y¨LÁˆ¨ �
ð

Çaïšç*¢��DB±Ð‰ØNÎŽÍ
Û

êNë

¨��eæa¡v¦K340 � Áµ¢¤£¬æk¥Wé”¨VÁ±¥Y¦Y£

ç�, ¢SJ

�

;	� 
 � = � ;���� � = � � ;

W

‘

&

�N=

ò

EGFIH G’U

]

JLJLHNfuM<r·H‡O•bRFIJLJLHNMƒikFIH!<•HNFISVHNMkŒŽn|UW^`HšikH4f’qG™‰HNf

]

bgn`fRH4M†c—ivFWHši

]

O´º MPikHNfR^|HNrVMVFXOGOub

]

fR_

r‰HNHNFIM�Z‰m �|b ;Æº fgnaOuFWn`M(mVM‰ixEGFIU

]

b

]

bgFWn`MDO•FIM‰iLFWJ

]

UWUI^`HNJƒHNFWMVH4M8MVFXQYSvb>mhJL_aHNSVfgr

]

f�=T‘

E

]

O qs™‰HNMVFIMV^xikFIHNMvb•FWJ €>HjOuHNMvbRUWFXQYShHNMxikHNf Q
H4fRHNFIMkŒ

]

QTSkmhMV^<ikHjOsª>FWUXiVO•FI^`M

]

UˆOsikmVfTQTSCi

]

OA‹GHNfgy

]

mPORO•FIHNr‰HNM�dan|M ŒŽHNFIM‰O•bgfRmV_vbRmhfRFWH4fRbRH4MCª>FWUXi

]

MvbRH4FWUWH4M�;ŽFWM‰Our‰HjO•n|M‰ikHNfgH <
[

]

M‰ivHNfr=´mVM‰iCdan`M0_kUIHNFWMVH4M

ª>FWUXikbRH4FWUWH4M†cT€>n`r‰HNFhikFIHjO•HNf
laFWH4r·H¤Ÿ—H4_kb
ikmhfTQTS6ikFIHkT

]

ShUvikHNf ZPn|fRJ mhM‰i«FIM‰O•r‰HjOun`M‰ikH4fRH•ivHNf�“sf
[

n �|H

ikHjO9labgfRmV_vbRmhfRHNUIHNJLHNMvbRHjO•Oub

]

fR_0r·H4HNFWM�ZPm �`r

]

fAFˆO•b4‘�\

]

QYS0HNFWMhHNJ��„UWnaOuFWMV^(rVUWH4FWr‰HNM0ikFIH6^`fRn|r‰HNM

pGMvbRHNFIUWHsikH‡O.qsfRFI^`FWM

]

UWrhFWUˆivHjOámVMvdaHNf
[

]

M‰ikHNfgb„HNfRS

]

UWbgHNM†ca_kUIHNFWMhHX<.FXORO•H~ck‚
[

mPQY_aHNM<mVM‰i6ŒŽHNFWMVH´EGHNbgHNFWUXO

€>H4fTikHNM0i

]

^`H4^`HNM

]

mkŒŽ^|H¹Œ
[

mVUIUWb’mVMPi JLFIb’ivHNMC^`f
[

n �`H4fRHNMž² H4FWUWH4M

ä

¡`¢4çaÂ6Â8¥¤¨`©k¥R¢�3�0 ,

ë

¢T¢j¥¤¨k‘„E

]

SVHNf

€•FWf…i�ikFIHjO•HNf´JLn`fg™VSVn`UIn`^|FˆORQTSVHLqs™‰HNf

]

bRn|f �],

ë

¢4Áˆ¨`©<^`HNM

]

MVMvbN‘ �–M�ikH4M�pGrhrVFWUXikmVMV^|HNM

W

‘

&

�LmVM‰i

W

‘

&

&<O•FIM‰iKikFIHApGm‰Ou€•FWfg_kmVMh^`HNMxdan`MCqs™‰HNMVFIMV^8mhM‰i��„UWnaOuFWMV^<^`H4wNHNFW^|bN‘

EsmVfTQTSLHNFIMVHGr‰HjOubRFIJLJ8bgHacNŒ

]

UWUIr‰HNwNn`^|HNMVH_G’n|J8rVFIM

]

bgFWn|M8dan|M qs™‰HNMVFIMV^9mhM‰i��„UWnaOuFWMV^U;Žn`™‰HNMVy

Q¹UInaO•H6rhwN€A‘†Q¹UInaO•H4y±n|™·H4M$=s_

]

MVM0HNfRfgHNFˆQTSkb•€”HNfTivHNM†c¶i

]

�(i

]

O«ª>FIUˆiVOuFW^|M

]

U O•nx^`H¤¸‰UWbgHNfRb’€•FIfTi—c¶i

]

�

ª>FWUXikbRH4FWUWH´SVHNf

]

m‰O•^|HjO•FIHNrVb’€”HNfTivHNMKmVMPi

]

M‰ikH4fRH6wNm‰O

]

JLJƒHNMV^`H‡ORQTSVU•naOROuHNMx€>HNf…ikHNM†‘‰EsFWHjOuH6ZáFIUWbRH4y

fRmhMV^8_

]

MVM

]

UˆO>HNFIMVQ„n|fRdaHNf

]

fRr‰HNFIbRmVMh^aOROgQYShfRFWbgb>FIM‰O•r‰HjOun`M‰ikH4fRHAdan`f•HNFIMVHNJ ª>FWUXikFWMvbRHNfg™VfRH4b

]

bgFWn|M‰O•y

™Vfgn`wNH��<HNFIMV^`HjOuHNbRw4b>€>H4fTikHNM

ð•ð

‘

�–J{ŒŽn|UW^|HNM‰ikHNMšFˆOubáHNFIMVH•qs™·H4f

]

bgFWn|M‰O ŒŽn|UW^`H•w4mVf]G’n|M‰O•bgfRmV_vbRFIn`M6HNFIMVHjO�G’n`MvbRmVfg™VmVMV_vbTivHNbRHN_vbRn|fTO

O•_vFWw4wNFWHNfgbNchikFWH ikFWHšn`r‰HNMC^`H4M

]

MVMvbRH4M0º FI^`HNMPORQTS

]

ŒŽbgHNMKJLn|fR™VShn`UWn|^`FXORQTSVHNf’qs™‰HNf

]

bRn`fgHNMCdaHNf…ikHNmVbgy

UWFXQYSvbN‘

� �–ôNõ¤öˆ÷aø ���TöÈû#q�� �



��� �

�

� ���$�� !� ���������$�

�

���	�
�Y�
����� �s� W

›

pGrhrVFWUXikmVMV^

W

‘

&

&v» �„UInaOuFWMV^6dan|M � ikmVf…QYS �

ÊxËÀÌ Í
Î¯ÏjÎŽÐ‰Í�Ñ†ÒŽÓQDeÔRÕ×Ð‰Ù�� 	
ÐbB±Ð‰Û‰Î±Ø � 	
Ë!J(Ð‰Í·ÏjÖ
Ù��áÖ
ÍáÚ—Ï �áËaÏjËvÚ—ÏjÎ±Ð‰Í�ã

Ä†¥YÁ±¥¤¨ �?¡v¨Væ'�

ä

Ã

¥YÁP �¥Y¨`©k¥¤¨xÁˆ¨��

ð

Ç *•Áˆ¨‰¥]??Ð‰Ù�� 	
ÐbB±Ð‰Û‰Î±Ø � 	
Ë_JKÐ‰Í·Ï‡ÖáÙ��
ÖáÍ
Ú—Ï

�

�
ËÀÏ‡ËkÚ—ÏjÎŽÐ‰Í

êNë

¨ � Áµ¢¤£

Ã

Á±¥�í

ë

,ú©`£\æk¥Wé”¨VÁ±¥¤¦T£CJ

�

;	��=	� � � ;	� � � = ;

W

‘

&

›N=

ò

psrVrVFWUXikmVMV^

W

‘

&�'

»‰º�fR^|HNrVMVFXO.HNFIMVHjO„JLn`fg™VSVn`UIn`^|FˆORQTSVHNMHG’n`MvbRmhfR™VmVMh_kb…ikHNbRH4_kbgn`fTO

EGFIHåqs™‰HNf

]

bRFIn`MD¼ �

¾

FXO•bsikmVf…QYSxHNFIMVHAEGF•Ÿ¶HNfRHNMhw«w4€>HNFIHNf”•KHNMV^`H4MKivH¹¸‰MVFIHNfRb4‘VEGFIH9psrVrVFWUXikmVMV^|HNM

W

‘

&
W

c

W

‘

&

�6mVM‰i

W

‘

&
'

FWUWUIm‰O•bgfRFIHNfRHNM ikHNM(•KHjQTS

]

MVFXO•J<m‰O�dan`MDEGH¹¸‰MVFIbRFIn`M

W

‘

&

›k‘¶EGFIHjO•HNfsEsHNbRHN_vbRn|f

€>H4FˆO•b„HNFIM8^|mVbRH‡O�<

]

m‰OgQYSvdaHNfRS

]

UWbgHNM6mVM‰i<HNFWMVH´O•H4SVf„^`HNM

]

mVH_G’n`MvbRmhfR™VmVMh_kbgUWn`_

]

UWFˆO

]

bgFWn`M ;±FWMƒikHNM

JLHNFXO•bgHNMLZ\[

]

UWUIHNMLUIFWH¹ŒŽHNfgb„HNf•HNFWMhH’‚—FIMVFWHNMvrVfgHNFWbgHGdan|MŠH4FWMVHNJ�z�F�>kHNUs=

]

mkŒg‘ �–MUG

]

™VFIbRHNU �6€•FWfTiLHNFIMVH

]

MPikHNfRHD•?[ n`^|UWFˆQTSV_aHNFIb9wNmhf<pGm‰O•€

]

SVUsHNFIMVHNf<ZVn`UI^`HxJLn`fg™VSVn|UWn`^|FˆOgQYSVH4fLqG™‰HNf

]

bgFWn`MhHNM�ŒY[ mVf<HNFIMVHNM

JLn|fR™VSVn|UWn|^`FˆOgQYShHNMHG•n|MkbgmVfR™hmVMV_vbTikHNbgHN_vbRn`f”^`HNw4HNFW^|bN‘



�������E�K� �s�
�$���Y�
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	������������-� 
 �4��� 	����	�%��� W

�

&('�
 ��7A5��4;L/C79/D;8, �47 /����47A,���7 ��=��
7AB ��7A,”BL79/#/(-#/(5

�j/ ���j2j1���7! (-C79/#"’79/

EGFIHŠ“sfRmhM‰ikFˆivHNH6fRHN^|FWn|MVHNMVn|fRFWH4MkbgFWHNfgbRHNfLQ„HNf•Œ

]

SVfRHNMC_

]

MVM�€•FWH9ŒŽn|UW^|b•ŒŽn|fRJ<mVUWFIHNfRb•€”HNfTivHNM†»†pGmPO•y

^`H4SVHNM‰i{dan|M}HNFWMhHNJ F6¥YÁˆÂ^.¶¡k¨À§‡£�
 � €•FWfTi}HNFIMVH��’¥Ž©aÁ

ë

¨?ikmVf…QYS O•H

[

mVH4MkbgFWHNUIUWH(pGMV^|UWFWH‡ikHNfRmhMV^

­

¥¤¨Vç�3�0

­

ça¦Y£u¥¤¦ B.Á-,•ær.¶¡v¨À§j£u¥�L

¿


&L

ð




N N	N

LKP8fgHN^`H4UWJ0[

]

�`FW^š€

]

QYS‰OuHNMx^`HNU

]

OgO•HNM†‘‰E

]

r‰HNF†€•FWf…ixO•bj[

]

M‰ikFI^

^`H4bRHjOubRHNb4c n|r?ikHNfƒç*§j£Æ¡V¥�,-,W¥�BsÁ-, ær.¶¡k¨À§‡£>HNFWM0dan`fg^`HN^|HNr‰HNMVHjO

î

+L0h¨�,•Á)340a§~¥¤ÁW£¯¢T§*¦¹ÁW£u¥¤¦¤Áˆ¡kÂ�� � H4f•ŒY[ mVUIUWbN‘

“ [mVM‰OubRFW^|H G’HNFWJL™hmVMV_vbRH’mVMPiK^`HNHNFI^`MVH4bRH

[

pGSVMVUIFˆQTSV_aHNFIbTO•_vfRF•bgHNfRFIH¹MxOuFWM‰ix€•FˆQTSkbgFW^|H9º�MvbTOgQYSVH4FˆikmVMhy

^`H4M†c�ikFIHLivHNM?z�fRn|wNH��CivHjO!<•HN^`FIn`MVH4Mk€

]

QTS‰O•bgmVJxO’Oub

]

fg_�r‰HNHNFIM�Z‰m‰OgO•HNM†‘
pGrhrVFWUXikmVMV^

W

‘

�

œŠ^|FWrVb

 ip

b)

... AnBestimmung der Änlichkeitskriterien A

a)

1)

2)

3)

4)

Bestimmung der Keimpunkte k... kn

1 

 1

 iBestimmung des nächsten Nachbarpunkts  von p

Überprüfung des Ähnlichkeitsgrades von p   und  k  i i

pGrVrVFIUˆikmhMV^

W

‘

�

œk»—“sfgmVM‰ik_an|MVwNHN™Vb•fgHN^`FIn`MVH4MVn`fgFWHNMvbRFIHNfRbgHNf�Q
H4f•Œ

]

ShfRHNM

i

]

O•“sfRmhM‰ik_an`MhwNHN™Vb•fgHN^`FIn`MVHNMhn`fRFIHNMvbRFWH4fRbRH4f Q„HNf•Œ

]

SVfRH4ML€•FWHjivHNfN»

&

=ƒª>HjOubRFIJLJ6mVMV^šikHNfLG’HNFIJL™VmVMh_kbgHa»

EGFIHEG’HNFIJL™VmVMh_kbgH>€>H4fTikHNM<ivmVfTQTS8ShHNmVfRFXO•bgFˆORQTSVH Q
H4f•Œ

]

ShfRHNM<r‰HjO•bgFWJLJ<bN‘4ª>HNFˆOu™VFWHNUvSVFIHNf•Œ
[

mVf4»

FIJ³ª>FIUˆi6€>HNf…ikHNML_vUWHNFIMVH’“sHNrVFIHNbRH’^|HjO•mPQYSvbNcaFWM ikHNMVHNM O•b

]

bRFXO•bRFXORQTSVHA•KHNfg_kJ

]

UWH~c*€•FIHA•KFWbgy

bgHNUW€”HNfRb¶mVM‰i9labRfgHNmVmVMh^VcNJ
[

n|^`UWFXQYSPO•b‰_an`M‰Oub

]

Mkb†rVUIHNFWr‰HNM¬‘NE

]

MVMA€>HNf…ikHNMšikFWH”lvQYSv€>H4fR™VmVMh_kbgH

r‰HjOubRFWJƒJ8b�mhM‰i

]

UˆORG’HNFWJƒ™VmVMV_vbRHs^`HNMhn`JLJLH4M†‘

�

=ƒª>HjOubRFIJLJ6mVMV^šikHjO

[

psSVMVUWFXQYSh_aHNFWb…O•_vfRFWbgH¹fgFWmVJƒO¹»

:‰mVf´ª>HjOubRFWJƒJ6mVMV^6ivHjO

[

psSVMVUWFXQYSh_aHNFWb…O•_vfRFWbgH¹fgFWmVJƒO����
€•FWfTixFWJ³H4FWMkŒ

]

QYS‰OubRHNM(Z

]

UIU�ivFWH

]

rVy

Oun`UWmhbRHšpGrv€>HNFXQYSvmVMV^AivHjO.“sf

]

mk€”HNfRbgHjO•ikHjO

]

_vbRmVH4UWUWH4MLz�mVMV_vbRH‡O

�����

dan|J “sf

]

mk€”HNfRb\ikHjO

G’HNFIJL™VmVMV_vbRH‡O

�����

^`H4MVn`JLJƒHNM†‘VZ
[

mVf’HNFIMVH

]

MV^|HNJLHjOgO•HNMVH º�fR_aHNMVMvmVMV^ƒikHNf´ª>FWUXikn`rVtuH4_kbgH



����� � �
���K	����
�����������s���	�p������� ��	 � �r�#� �����$���$���W�s���
� ����� �7�

�

�S� �Y� 
���� W

&

€”HNfTikH4MLn*ŒŽb”wNm‰O [

]

bRwNUIFˆQTS

]

M‰ikHNfgH’•KH4fR_vJ

]

UIH

]

UˆO”ikHNfs“Gf

]

mv€>HNfgb>r‰HNf [m‰QY_hO•FXQYSvbRFI^`b4c*wa‘ ª’‘ai

]

O

²†H
>vbRmVfgJLHNfR_vJ

]

U–‘ �–M?ikFIHjO•HNJ Z

]

UWU„€”HNfTikH4M?•KHNbRShnvikHNMžikHNf �„UIm‰O•bgHNf

]

M

]

U�OVOuH

]

Mh^`HN€”HNMVy

ikH4bNc`mVJ�ivHNM

]

_kbgmVHNUIUkr‰HNbgf

]

QTSvbRHNbgHNM<z�mVMV_vb

]

MVS

]

M‰iLikHNf daHNfTOgQYSVFIHjikHNMhHNM†cNdan`fg^`HN^|HNr‰HNMVHNM

•KHNfg_kJ

]

UWHswNmxHNFIMVHNJ �„UWm‰OubRHNf_; <.HN^|FWn|M$=„wNmVwNmhn`fTivMVHNM ð

8

‘

W

= <•HNFWShHNMkŒŽn`UI^`HšikHNfL\

]

QTSkr

]

fR™VmhMV_kbgHa»

pGmPO•^`H4SVHNM‰i{dan|J G’HNFIJL™VmVMV_vb 
��A€>H4fTikHNM ikFIH

]

QYSvbH\

]

QTSkr

]

fR™hmVMV_vbRH0ikHjO

]

_kbgmVHNUWUIHNM

z�mVMV_vbRH‡O

]

mvŒ
FWSVfgHGJ [n|^`UIFˆQTSVH <•HN^`FIn`M‰OuyárhwN€A‘ �„UWm‰OubRHNfgwNmV^`H4S [n`fgFW^`_aH4FWb�^|HN™Vf [mvŒŽbNca€>n|r·H4F—r‰HNy

fgHNFWb…O9_kU

]

OROuFµ¸‰w4FWHNfgbRHxz�mVMV_vbRHxJ

]

fR_vFWHNfgb9€”HNfTikH4M†‘�EGFIH�<.HNFISVHNMkŒŽn|UW^|HxikHNf<z�mVMV_vbR™hf [mkŒŽmVMh^

_

]

MhMK€•FWHAFIMKpsrVrVFWUXikmVMV^

W

‘

�

œ����
ŒŽHjO•bg^`HNUIHN^`b•€”HNfTikH4M†‘

�–MoikH4fK‚—FIbRHNf

]

bgmVfx€>HNf…ikHNM}daHNf…ORQTSVFWHjivHNMVHKfgHN^`FIn`MVH4MVn`fgFWHNMvbRFIHNfRbgH!Q„HNf•Œ

]

SVfRH4M}^`HNM

]

MVMvbN‘ �–J

€>H‡O•HNMvbRUIFˆQTSVHNMsU

]

OgO•HNMšOuFˆQTS9ivfRHNF~² HjQTSVMVFI_aHNMsmVMkbgHNfTOgQYShHNFˆikH4M†c¤ikFWH„FWJ}ŒŽn`UI^`HNMPikHNMA_kmhfRw�wNmPO

]

JƒJLHNMVy

^`H¤Œ

]

�`b´O•FIM‰i—»

&

‘s‚—n|_

]

UWH ² HjQTSVMVFI_aHNMH;±HNMV^|U–‘Vr‰n`bgbRn|JLy±mh™$=

G’UWH4FWMVH6r‰HNM

]

QYSvr

]

fRbRH <•HN^`FIn`MVHNM ;±FIJ �–MVFIbRF

]

UWwNmPO•b

]

M‰iKfRH4™Vf [

]

O•HNMvbRFIHNfRb’H4FWMžª>FWUˆiv™VmVMV_vb’HNFIy

MVH�<.HN^|FWn|M$=’€”HNfTikH4M#wNmžHNFWMVH4f!<•HN^|FWn`M0wNm‰O

]

JLJƒHNMV^`H¤Œ

]

�`b4c·Œ

]

UIUˆOšikFWHƒ•KHNfR_vJ

]

UWH6ivFWHjOuHNf

_vUWHNFIMVHNM <.HN^|FWn|MVHNM9H4FWM

[

psSVMVUWFXQYSh_aHNFWb…O•_vfRF•bRHNfgFWmVJ}H4f•Œ
[

mVUIUWHNM†‘j‹sFWHNfgwNmArVFWHNbgHNM6OuFˆQTS6•KHNbgSVnvikHNM

ikH4f �„UWm‰OubRHNf

]

M

]

U-OhO•H

]

M

ð

Fj‘

�

‘’“sUWn|r

]

UIH6²†HjQTSVMVFW_aH4M!;ŽHNMV^`UÆ‘kbgn`™VyÆiknj€•M$=

:‰mVH4fTO•b†€•FIfTiAi

]

O “sHjO

]

J<bRrVFIUˆi•r·H4bRf

]

QYSvbRH4bNc¤O•n´i

]

�s^`UIn`r

]

UWH”•KHNfg_kJ

]

UˆOudaHNfRbgHNF•UWmVMV^|HNM_;–‹sn`y

JLn|^`HNMhFWb
[

]

br=¶r‰HjO•bgFWJLJ<b‰€>HNf…ikHNM†‘|pGm‰Ou^`HNSVH4M‰i9dan`M ikFWHjOuHNM9^|UWn|r

]

UIHNM �–MkŒŽn`fgJ

]

bgFWn`MhHNMA€•FWfTi

HNFIMVH <.HN^|FWn|M ;±dan|J “sHjO

]

J<bRrVFIUˆi

]

mPO4=ši

]

MVM�FWMž_kUIHNFWMVH4fRH <•HN^`FIn`MVHNMž^`HNbgHNFWUIbNc—€”HNMVM?OuFWH

HNFIML‹sn`JLn|^`HNMVFIb
[

]

bTO•_vfRFIbRHNfgFWmVJ×MVFXQYSvb�HNfuŒ
[

mVUWUIbL;�Q„HNf•Œ

]

SVfRH4M†caikFIH

]

m‰OROgQYSVUIFWH��|UWFXQYS

]

mkŒ
^|UWn`r

]

UWH

�–MkŒŽn|fRJ

]

bRFWn|MVHNM

]

mkŒŽr

]

mVHNM†c‰€>HNf…ikHNMxFWM ikHNfs‚—FWbgHNf

]

bRmVfs€>H4MVFW^6r‰HNbgf

]

QTSvbRHNb�=T‘

W

‘E:‰m‰O

]

JLJƒHNMV^`H‡O•HNbgwNbRHs²†HjQTSVMVFW_aH4MP;±HNMh^`U–‘hO•™VUIFWb

]

M‰iŠJLH4fR^`H%=

‚—n|_

]

UWHH;±f
[

]

mVJLUIFˆQTSVH�=

[

pGShMVUWFXQYSV_aH4FWbTOu_kfgFWbgH¹fgFWHNMLmhM‰i ^|UWn|r

]

UIHL•KHNfg_kJ

]

UWH ;Æ‹Gn`JLn|^`HNMhFWb
[

]

bTOuy

_vfRFIbRHNfgFWHNM$=h€>HNf…ikHNMAdaHNfg_kM
[

mh™kŒŽbNc4O•n´i

]

�,<•HN^|FWn`MhHNMAJLFWb
[

]

SVMVUIFˆQTSVHNMAº�FI^`HNM‰OgQYS

]

ŒŽbRH4M«JƒFWbRH4FWMVy

]

M‰ikHNfšdaHNfTOgQYSVJƒn`UWw4H¹M(€>HNf…ikHNMCmVM‰iG<.HN^|FWn|MVHNM†c†ivFWHƒikHNMž‹Gn`JLn|^`HNMhFWb
[

]

bTOubRHjOub’daHNfRUIHNbRw4HNM†c

wNH4fRUWH4^`b•€>H4fTikHNM¬‘

&('	� � ; /��
-D,>;<,��479/����47A,���7 
L7A,��„-�� ,>7A5 �4; /D79/C;<,��479/����47A,�� 7

� 7 ���C;K1D7 /

º�FWM6^|HNJLHNFIM‰O

]

JLHjO “sfgmVM‰ikwNFIHNU

]

UWUIHNf
n`rVtuHN_vbRHNfg_aHNMVMVH4M‰ikHNM_Q„HNf•Œ

]

SVfRH4M6FˆO•b
HjO¤cai

]

O„lawNHNMVH4MkrVFIUˆi’FWM

ª>HNfgHNFˆQTSVHswNmLwNHNfgUWHN^|HNM†cvikHNfgHNMK“sfRH4MVwNHNM(O•n6^|mVb•€•FWH´J
[

n`^|UWFˆQTS<JLFWb”ikHNMƒfRH

]

UWHNMCqsrVtuHN_vbR^`fgHNMVwNH4M

[
mVr‰HNfgHNFWM‰OubRFIJLJLHNM†‘ EGFWHžº�FWMvbRHNFIUWmVMh^?ikHNfKqsrVtuHN_vbRH4fR_aHNMVMvmVMV^~O•JLH4bRSVnvikH4M�FWM §

ë

¨k£–¡v¦

ë

¦¤Á±¥¤¨k£ÆÁ±¥¤¦T°

£u¥9mVM‰io¦T¥Ž©aÁ

ë

¨·¥¤¨

ë

¦¤Á±¥¤¨k£ÆÁ±¥¤¦T£•¥DQ„HNf•Œ

]

SVfRHNM0ŒŽn`UW^|b<i

]

f

]

m‰O¤c
€”HNUˆQTSVHjOAikH4f6r·H4FˆikHNM •KHNfR_vJ

]

UIH<ikHNf

labgfRmV_vbRmVfgHNMxFWJ ª>FIUˆi8w4mVHNfTOub•H
>vbRf

]

SVFWH4fRb>€•FIfTi—‘

Q„HNf…ORQTSVFWH‡ikHNMVH_G’n|MkbgmVfRH
>vbRf

]

_vbRFIn`M‰OudaHNf•Œ

]

SVfRHNM

]

UXO«‹sFWUµŒÆOuJLFWbgbRH¤U—wNmhf9qsrVtuHN_kbgHNfR_aH4MVMkmhMV^6r

]

y

O•FIHNfRH4M

]

mkŒ ikHNf6JLH4M‰ORQTSVUWFXQRSVHNMžº�FW^`H4M‰ORQTS

]

ŒŽb4c>qsrVtuHN_kbgHxFWM?HNFWMhHNf<ª>FWUXiVO•wNH4MVHL^`H4^`HNM [ mhr·H4fLikH4J

��`���
 j�+ �áû ����nÈö (¶ôNõ¹öX÷aø.- �4o �|þrq �

��t���
 j�+ �áû ����nÈö (¶ôNõ¹öX÷aø��’û ( �Æþrq �



����� � �
���K	����
�����������s���	�p������� ��	 � �r�#� �����$���$���W�s���
� ����� �7�

�

�S� �Y� 
���� W%'

‹GFIMkbgHNfR^|fRmVM‰i<r·H‡ORO•H4f>wNmLH4fR_aHNMVMhHNM†c`€”HNMVMxikFIHjO•HswNmVJƒFWM‰ikH‡O•b�bgHNFWUI€>HNFXO•H•dan`MƒHNFWMVH4f G’n|MkbgmVf>mVJƒy

^`H4r·H4MCO•FIM‰i—‘‰EGH4f•JLHNM‰OgQYSVUIFˆQRSVHsª>H4bRf

]

QYSvbRH4f>HNFIMVHNfGl~wNHNMVH’_

]

MVMCikFIHAª>HN€”HN^`mVMh^6dan`MCqsrVtuHN_kbgHNM

ORQTSVMVH4UWUWH4fámVMPiår‰HjOgO•HNf”ikmVf…QYS6FISVfRH G

]

MvbRHNM

]

UXO�ikmVf…QYS6FISVfRH•FIMVMVHNfgHNMLlabRfgmV_vbRmVfgHNM6€

]

SVfRMVH4SVJLHNM†‘

EGHNMhMK‹sHNUWUIFW^`_aH4FWbTOj[ mVr‰HNfR^P[

]

MV^|HG^|HNr‰HNMLJLH4SVf � MvŒŽn`fRJ

]

bRFIn`MVH4M

]

UXO
€>H4FWbR^|HNSVHNMPi8SVn`Jƒn`^`H4MVH’^`f

]

mVH

ª>HNfgHNFˆQTSVHa‘ �–M0ikHNMCdaH4fTORQTSVFIHjikHNMVH4MKpsMk€”HNM‰ikmVMh^`HNM0ikH4fAª>FWUXikdaHNf

]

fRr‰HNFIbRmVMV^<mVM‰i0ª>FWUXikFWMvbRH4fR™VfgHNy

b

]

bRFIn`M0O•FIM‰iKivFWHA_an`MvbRmVfgn`fgFWHNMvbRFIHNfRbgHNMXQ„HNf•Œ

]

SVfRH4MŠJƒHNSVf•daHNfgrVfRHNFIbRHNb4‘�:‰€>HNF†HNFIM‰ikHNmhbRFW^|H_Q
n|fRbgHNFWUIH

ikFIHjO•HNf Q„HNf•Œ

]

SVfRH4M}O•FIM‰i�H4fTO•bgHNM‰O<ikFWH0lvQTSVMVHNUIUWFW^|_aHNFWbAmVMPi�wN€>HNFIbRHNMPO6ikHNf<^`HNfgFWMV^|H�<•HjQYShHNM

]

mvŒŽy

€

]

M‰i—‘ �–J�‹GFIMkrVUIFˆQT_

]

mkŒ ikFWH<¥¤Â^.Ní îça¨`©v¥¤¦…¢j¥YÁW£–ÁÈ©k¥ ð

� :‰€•FˆORQTSVHNMvrVFIUˆikFIMkbgHNfR™‰n`U

]

bgFWn`M¬c*r‰HNF¬ikHNf>H‡O

]

mvŒ

lvQTSVMVHNUIUWFI^`_aHNFIb·mhM‰i«^|HNfRFIMV^`HNM ‹

]

f…ik€

]

fRH

]

mkŒŽ€

]

M‰i

]

MV_an`JƒJ8b ð

= cjORQTSVHNFWMhHNMAikFIHjO•H�Q„HNf•Œ

]

SVfRH4M9OuHNSVf

^`H4HNFW^|MVHNb•wNm(O•H4FWM†‘

º�FIMUG’fRFWbgFW_v™VmVMV_vb

]

ML_an|MkbgmVfRn|fRFIHNMkbgFWHNfgbRHNM Q„HNf•Œ

]

SVfRH4M8r‰HNbgfRFµŸ¶b\ikFWHEQ„HNfg€>HNMPikmVMV^šdan`ML_vU

]

O•y

O•FXORQTSVHNM G’n`MvbRmVfg™VmVMV_vbTivHNbRHN_vbRn|fRHNM

]

UˆO6HNFIMVHNM�HNf…O•bgHNM}lvQYShfRFWbgb6ikH4f G•n|MkbgmVfRH�>kbgf

]

_vbRFIn`M†‘ EGFWH‡O•H

EGHNbgHN_vbRn`fgHNMLUIFWH¹ŒŽHNfgMLFWJ�OuHNUWbgHjO•bgHNMxZ

]

UIU—^|HjORQTSVUWn~OROuHNMVH_G’n`MvbRmhfRHNM†chO•nƒi

]

� \

]

QTSkdaHNf

]

fgr·H4FWbRmhMV^aOuy

ORQTSVfgFWbRbgH’OuHNSVf

]

mvŒŽ€>HNM‰ivFW^šO•HNFIM8_ [n`MhMVHNM†‘vª>HNFIJ�º�FWM‰O

]

bgwGdan|MLJLn`fg™VSVn|UWn`^|FˆOgQYSVH4M G•n|MkbgmVfR™hmVMV_vbRy

ikHNbgHN_vbRn`fgHNM<€>HNf…ikHNMƒi

]

^|HN^`HNMxFIMLikH4M8JLH4FˆO•bgHNM<Z [

]

UWUWH4M6^`HjOgQYSVUInaOgO•HNMVH G•n|MkbgmVfRH4MLikH4bRHN_vbRFIHNfRb4caO•n

i

]

�<ikFWH’H4Mkb…O•b

]

M‰ikHNMhHNMUG’n`MvbRmVfgHNM<JLFWb„^`H4fRFWMh^`HNJ�pGmvŒŽ€

]

MPi8M

]

QTSvr·H

]

fRr‰HNFIbRHNb”€>HNf…ikHNM<_ [n|MVMVHNM

ð
Y

‘

º�FIM

]

M‰ikH4fRHNf G’fRFIbRFW_v™VmVMh_kb
r‰HNF‰_an`MvbRmVfgn`fRFIHNMvbRFWH4fRbRH4M Q„HNfuŒ

]

SVfgHNM6FˆOub�FWShfRH•HNfgS
[

n`SvbRH´º�JL™k¸‰M‰ivy

UWFXQYSh_aHNFWb„JLFIb

]

rhMVHNSVJLH4M‰ikHNf\ª>FWUˆi

[

m

]

UWFIb
[

]

b”rVwN€A‘VwNmhMVHNSVJLH4M‰ikHNJ <

]

m‰OgQYSh^`HNS

]

UWbsHNFWMhHjO•ª>FWUXikHjO¹‘

EGHNMhM�OuFWH<r·H4bRf

]

QYSvbRH4MKŒ
[

mVfAikFIH<² fgHNMVMvmVMV^xdan`M�G’n`MvbRmVfg™VmVMV_vbR_

]

MPikFˆi

]

bRHNM0dan`Mž‹GFIMkbgHNfR^|fRmVM‰ivy

™VmVMh_kbgHNM�MvmVfšikFWH6UIn`_

]

UIHX\

]

QYSvr

]

fTORQTS

]

ŒŽb«H4FWMVHjO G

]

M‰ikFXi

]

bgHNMV™VmVMh_kbgHjO¹c†mVJ�ŒŽHjOubRwNmPO•bRH4UWUWH4M†c—n`r

ikHNf G

]

MPikFˆi

]

bRHNMh™VmVMV_vb

]

UXO�G•n|MkbgmVfR™hmVMV_vb
b

]

mV^|UWFXQYS6FXO•bN‘|EGFIHjO•HNf/G•fgFWbgFW_v™VmVMV_vb�bRfgFµŸ¶b�r‰HNFV_vU

]

OROuFWy

ORQTSVHNM G’n`MvbRmVfg™VmVMV_vbTikH4bRHN_vbRn|fRHNMAwNm†cjivFWH>FIMAFWSVfgHNJ “sfRmVMPik_an`MVw4HN™Vb
MkmVf
ivFWH

W

�

W

y \

]

QTSkr

]

fTOgQYS

]

ŒŽb

ikHjOSG

]

M‰ikFXi

]

bgHNMV™VmVMh_kbgHjO8r‰HNbRf

]

QTSkbgHNM†‘”˜GJ bRfgn`bRwDikFWH‡O•HjOL•

]

MV^`H4UˆO6HNFWMVH

]

m‰OufRHNFXQYShHNM‰i�^|mVbRH

G’n`MvbRmVfgH
>vbRf

]

_kbgFWn|M�wNmeHNfRfgHNFˆQTSVHNM†c
_
[

n|MVMVHNM?ŒŽn`UI^`HNM‰ivH!Q„n`fgdaHNf

]

fRr‰HNFWbgmVMV^~ORORQTSVfgFWbRbgHLmVMvbRHNfgMVn`Jƒy

JLHNMƒ€>HNf…ikHNM†»

�

“sHNHNFI^`MVH4bRHšZáFWUIbRHNfgmVMV^ ikHjO•ª>FWUXikHjO¤‘

�

º�FWMvr‰HNwNFIHNSkmhMV^9dan|M

]

MPikHNfRH4MKz�mVMh_kbgJLHNfR_vJ

]

UWH¤M8mVMPi Q„HNfg^`f
[

n �`H4fRmVMV^ƒikHjO>r‰HNbgf

]

QYSvbRHNbgHNM

\

]

QYSvr

]

fTORQTS

]

ŒŽbTO•r‰HNfgHNFˆQTS‰O„wNmVfspGm‰Ou€

]

SVU
ikHNfLG’n`MvbRmhfR™VmVMh_kbg_

]

M‰ikFXi

]

bgHNM†‘

EGFIHŠJƒn`fR™hSVn`UIn`^`FXORQTSVHNMCG’n|MkbgmVfR™VmhMV_kb…ikHNbgHN_kbgn`fgHNMeO•FWMPi €”HNMVFI^`HNf6f

]

m‰OgQYSVH4JL™k¸‰M‰ivUWFˆQTS

]

UXO8ivFWH

_vU

]

OgO•FXORQTSVHNM0EGHNbgHN_vbRn`fgHNM†c¶O•nxi

]

�(O•FIH<O•b

]

bRbAivHNf’_vU

]

OgO•FXORQTSVHNMCEsHNbRHN_vbRn|fRHNMCH4FWMV^|HjO•HNbgwNbs€>HNf…ikHNM

_
[

n`MVMVH4M†cVmVJ ikFIHAnV‘ ^h‘b\

]

QTSvbRHNFIUWHswNmxdaHNfRJLFIM‰ikHNfgM†‘

:‰mhfåqsrVtuHN_vbRH4fR_aHNMVMvmVMV^ƒFWM?ª>FIUˆiVOuH

[

mhHNMVwNHNM(€>HNf…ikHNM�fgHN^`FIn`MVH4MVn`fgFWHNMvbRFIHNfRbgH Q„HNf•Œ

]

SVfRH4M�HNFWMhy

^`H‡O•HNbgwNbNcV€”HN^`HNMxFISVfRHNfsº�FI^`HNM‰OgQYS

]

ŒŽbNc

]

m‰QTSK^`UIn`r

]

UWH,�–MkŒŽn`fgJ

]

bgFWn|MVHNMP;ŽMVFˆQTSkb•MvmVf•UIn`_

]

UIH�=„FWM(ikHNM

º�Mkb…ORQTSVHNFXikmVMV^~O•™Vfgn`wNH��AHNFIMVwNmVr‰HNw4FWHNSVH4M†‘*laFIH

]

fgr·H4FWbRH4M6r·H4fRHNFXQYS‰Our‰HNwNn`^|HNM9mhM‰iåMhFˆQTSkb
rVFWUXik™VmVMh_kbgy

r‰HNwNn|^`HNM†c|€•FWHsikFIHjOáivHNf„Z

]

UIUkr‰HNFV_an|MkbgmVfRn|fRFIHNMkbgFWHNfgbRHNM_Q„HNfuŒ

]

SVfgHNM9FXO•bNc~O•nAi

]

�šO•FWH

]

UWUIH••KHNfg_kJ

]

UWH

ikFIHjO•HNf ª>HNfgHNFˆQTSVH†Œ¤[ mVf„ikFIH :‰H4fRUWH4^`mVMV^´ikHjO
ª>FWUXikHjO—FIM9ivFˆO¯tumhMV_kbgH•²†HNFWUIr‰HNfRHNFXQYShHáMvmVbRw4HNM†‘
T0HN^`HNM ikHNf

nV‘ñ^V‘hº FI^`HNMPORQTS

]

ŒŽb„fRH4^`FWn|MVHNMVn|fRFIHNMkbgFWHNfgbRHNf Q„HNf•Œ

]

SVfRH4MLOgQYSVMhHNFˆikH4M<O•FWHsFWM<r‰HNwNmV^

]

mkŒ ZVHNSVUWH4fTO•FXQYShHNfRy

SVHNFIb„r·H4F·_an|JL™VUIH
>kH4J×ª>FWUXikJ

]

bgHNfRF

]

Uar‰HjOgO•HNf

]

r†‘vpGmkŒ ikHNf

]

MPikHNfRH4MKlaHNFIbRHsO•FIM‰i<ikFWHjOuH^Q„HNfuŒ

]

SVfgHNM

U

]

MV^aO

]

J mVM‰i

]

mkŒŽ€>H4M‰ikFW^hc‰i

]

Œ
[

mVfsivFWH :‰mVn`f…ikMvmVMV^9tuHjivHjO•ª>FWUXik™VmVMV_vbRH‡O>wNmxHNFWMVH4fX<.HN^|FWn|MKmVM‰i

��	–ôNõ¤öˆ÷�������nÈö ý j�ljõRhj÷Èÿ

��%–ôNõ¤öˆ÷�

����n��±ûuö h

�

)

ôNõ¤öˆ÷�

����n��±ûuö �



����� � �
���K	����
�����������s���	�p������� ��	 � �r�#� �����$���$���W�s���
� ����� �7�

�

�S� �Y� 
����

�~œ

Œ [mVf ikFWHxª>H‡O•bRFIJLJ9mhMV^Ldan`Mž^`UWn|r

]

UIHNM �–MkŒŽn|fRJ

]

bRFWn|MVHNM0wNmVf :‰HNfgUWHN^|mVMV^Kdan|M�^`fgn �|HNM <•HN^`FIn`MVHNM

HNFIM#fgHNU

]

bRFWdx^|fRn �|HNf6psmkŒŽ€

]

M‰i H4f•ŒŽn`f…ikHNfgUWFˆQTSxFˆOubN‘
º�FWM

]

MPikHNfRH‡O«z�fgn`rVUIHNJ ikFIHjO•H4fEQ„HNf•Œ

]

SVfRHNMCFXO•b

]

mPQYS(ikFIHålÀQYSv€•FWHNfgFW^|_aHNFWb„ivHNf•ZVn`fgJ8mhUWFWH4fRmVMV^Adan|MK‹sn`JLn|^`HNMVFIb [

]

bTO•y mVM‰i

[

pGSVMVUIFˆQTSV_aHNFIbTO•_vfRF•bgHNfRF•HNM

;±dv^`UÆ‘bG

]

™VFIbRHNU

W

‘

W

=T‘

�–MƒikHNf\‚—FWbRH4f

]

bgmVf•OuFWM‰iU021

­

¦¤Áˆæk¥ Q„HNfuŒ

]

SVfgHNMLr‰HN_

]

MhMkb4ckivFWH’fgHN^`FIn`MVHNMhyámVMPi8_an`MvbRmVfgn`fgFWHNMvbRFIHNfRy

bRH(labRf

]

bRH4^`FWH4M#_an|J8rVFIMVFWH4fRHNM ð

� ‘
ZG[ mVf6ivFWHƒº fg_aHNMVMvmVMV^xdan`M?qsrVtuHN_vbRHNM0r‰HNF”O•n`UXQYShHNM�Q„HNfuŒ

]

SVfgHNM

ORQTSVHNFIMkb
ivFWH”º]>kbgf

]

_vbRFIn`Mšdan`M G’n|MkbgmVfRy¶mVM‰i!<•HN^|FWn`MhHNMVFWMvŒŽn`fRJ

]

bRFIn`MVH4MAO•nj€•FWH\ikFWH

]

M‰ORQTSVUWFIH��`H4M‰ikH

�–MkbgHN^`f

]

bgFWn`Mxr‰HNFXikHNf �–MkŒŽn`fgJ

]

bgFWn|MVHNMxOuHNSVf

]

mvŒŽ€>HNM‰ivFW^<wNm(O•HNFIM†‘

� #uôNõ¤öˆ÷aø��’û ( �Æþ�q �



� ��� �����
	 �

�

��
 � ��
 ���
� � ��� �

�

������
 
 � 
 � ����


� ���

�������

 ��
 ! ��	�� "���$ � ��
 ����



C'*) � ,”;8=�2479@ �O��792j2j-#/D5 -0/01 � ; ��� 
93����4;L/

Q„HNf•Œ

]

SVfRH4MKivHNf’ª>FIUˆi

]

M

]

U�OVOuHAmVM‰iKª>FIUˆikFIMkbgHNfR™hfRHNb

]

bRFIn`M<HNfRJ [n`^`UIFˆQTSVHNM<HNf•ŒŽn|fTikH4fRUWFXQYShHApGm‰OgO

]

^|HNM†c

FWMPO•r‰HjO•n|M‰ikHNfgH6[ mVr‰HNf O•bRfgmV_vbRmVfgHNUWUIH>psMVn`f…ikMkmhMV^`HNM<ivHNfádaH4fTORQTSVFIHjikHNMVH4M’ª>FIUˆikbgHNFWUIH�_an`JL™hUWH
>vHNf¶ª>FWUIy

ikHNf4c‡ŒY[ mhf�ikFIHátuHN€”HNFWUIFW^|H„pGMv€>HNM‰ivmVMV^sSVHNfRw4mVUWHNFIbRHNM¬‘NEGFIHjO•H

[

m

]

MkbgFWb

]

bRFIdaH”ª>HjORQTSVfRH4FWrVmVMh^sikHjO
ª>FWUˆivy

FWMhS

]

UIbRHjOLOuHNbRw4bLUWHNFXO•bgmVMV^aO–Œ
[

]

SVFI^`H��uO•n|UWFIHNfRmVMh^aO•ygc”º fg_aHNMVMvmVMV^~O•y6mVM‰i}ª>H‡ORQTSVfRHNFIrVmVMV^~O•JLH4bRSVnvikH4M

ikFIHjO•HNf•ª>FWUˆivbRHNFIUWHAdan`f

]

m‰O¤‘áZ
[

mVf’HNFIMVHNMCJLHNMPORQTSVUWFXQRSVHNM(ª>HNbRf

]

QTSkbgHNfs€•FWfTiCi

]

OAz�fRn`rhUWHNJ ikHNfšº�fRy

_aHNMVMvmVMV^šdan`M(ª>FWUXikn`rVtuH4_kbgHNM<ikmVf…QYSXQ„HNfg_kM
[

mV™kŒŽmVMV^šdan`MP,

ë

§|ç�,W¥¤¨6mVM‰ix©�,

ë

­

ç�,W¥Y¨ �–MkŒŽn`fgJ

]

bgFWn|MVHNM

[
mVr‰HNf”i

]

O
ª>FIUˆiAmVM‰i<ikFWH•FIJ�ª>FWUXi«HNMvbRS

]

UWbgHNMVHNM<labRfgmV_vbRmVfgHNMU;•qsrVtuHN_vbRH�=¶HNFIMkŒ

]

QTS6mVM‰i9mVMvr‰HN€•m �|b

^`H4U
[

naOubN‘‰º„O>FˆOubsikHjOuS

]

UIrŠ™hU

]

mPO•FWr‰HNUÆckFIMLHNFWMhHNMKqsrVtuHN_vbRHNfg_aHNMVMvmVMV^aO

]

UI^`n`fgFWbgSVJ8mPO ,

ë

§|ç�,W¥Tc‰€•FWHA©%,

ë

°

­

ç�,W¥ � MvŒŽn`fRJ

]

bRFIn`MVH4M�JLFWb´HNFWMVw4mVr‰HNwNFWH4SVHNM†‘
E

]

O :‰FIHNU”ikFWHjOuHjO G

]

™VFWbgHNUˆOAr·H‡O•bRH4Skb<i

]

fRFIM†c�ikFIHLFWM

ikFIHjO•HNfšpGfgr‰HNFWbAHNMvbu€•FˆQT_aHNUWbgH9_an`MvbRmhfRn`fgFWHNMvbRFIHNfRbgH6•KHNbgSVnvikH

]

mkŒŽwNmVw4HNFW^|HNM†c
ikFWHƒO•FXQYSCŒ
[

mVf ikFWHƒº�fRy

_aHNMVMvmVMV^šdan`MKqsrVtuHN_vbRH4M8FIMxª>FWUXikHNfRM

]

M(ikHNf>JƒHNM‰ORQTSVUIFˆQRSVHNM pGfRb4cVqGrVtuH4_kbgHGdan|fR€•FWH4^`HNM‰iƒikmVfTQTS

FWShfRH_G’n`MvbRmhfRHNMLmhM‰ixº
QT_aHNM<€

]

SVfRwNmhMVHNSVJLH4MU;–•

]

QTS‰OgQYSVH4f>ºáŸ¶HN_vbNcvU

]

bgHNf

]

UWHA‹sHNJLJ6mVMV^ =

¿

cvn`fgFWy

HNMvbRFIHNfRbsmVM‰i

]

mkŒ\ikHNfsJ

]

bgSVHNJ

]

bRFˆOgQYShHNMx•Kn`fg™VSVn|UWn`^|FWH6r

]

O•FIHNfRb4c—ikFIH6OuHNSVf’dan|fRbRH4FWUWS

]

ŒŽb

ð

Œ
[

mVfAivFWH

ŒŽn`fgJLn`fgFWHNMvbRFIHNfRbgH’ª>FIUˆikFIMkbgHNfR™hfRHNb

]

bRFIn`M<FˆOubN‘

:‰FIHNUhikHNf

]

mVbgn`J

]

bRFXORQTSVHNMLqsrVtuHN_vbRHNfg_aHNMVMvmVMV^sFˆO•b HjO¹caHNFIM<ª>FWUˆihO•FW^|M

]

UhFWM<wNm‰O

]

JLJLHNMhS
[

]

MV^|HNMVy

ikHLG’n`Jƒ™·n|MVHNMvbRHNMšwNm6wNHNfgUWHN^|HNM†cjikFIH•J
[

n`^|UWFXQYS‰Oub†^`HNM

]

m6JLFIb
ikHNM6HNJL™hFWfRFXORQTS’€

]

SVfR^|HNMVn|JLJLHNMVH4M

qsrVtuHN_vbRHNM
[

mVr‰HNfRH4FWM‰OubRFWJƒJLHNM†‘jº�FWMhH �–MkbgHNfR™VfgHNb

]

bRFIn`MƒikHjO>ª>FIUˆikFIMVS

]

UWbRH‡O¹c`daHNf…O•b

]

M‰ikH4M

]

UˆO•º�fR_aHNMhy

MVHNMCdan|M�qsrVtuHN_kbgHNMCivmVfTQTSKHNFIMVH T}FXOROuHNM‰O•r

]

O•FXO ;–¼Ni

]

O’FˆO•bsHNFIMCpGmVbgn

¾

=Tc—FXO•b’MVFXQYSvbsª>HjOub

]

MPikbRHNFIU

ikHjO>ShFWHNf”HNMkbu€•FXQY_aHNU•bgHNMLqsrVtuHN_kbgHNfR_aH4MVMkmhMV^aOudaHNf•Œ

]

SVfRHNMPO¹‘|º FIMxn`rVtuHN_vbRHNfg_aHNMVMVH4M‰ikHjO
l OVOubRHNJ�JLFWb

SVFIMVfRHNFXQYShHNM‰i

]

UWUI^`HNJLH4FWMVHNfspsMk€”HNM‰ikr

]

fR_aHNFIbGH�>kFXO•bRFIHNfRb´MVFˆQTSkb4‘—EsFWH6rVFXO•SVHNfgFW^|HNMPQ„HNf•Œ

]

SVfRHNM0OuFWM‰i

Œ
[

mVf”O•™‰HNw4FWHNUIUWH”pGMv€>HNM‰ivmVMV^`H4M6HNMkbu€•FXQY_aHNUIb—€”n`fTivHNM†ca€>HNFIUVOuFˆQTS9MvmVf”i

]

ivmVfTQTS6dkFIHNUWH\z�fRn`rhUWHNJLH„r‰HNF

ikHNf ª>FWUˆi

]

M

]

U-OhO•H>U
[

naOuHNM6U

]

ORO•H4M†c

]

r‰HNf„FIM‰O•r‰HjOun`M‰ikH4fRHacj€>HNFIUVOuFˆQTS6ª>FIUˆikHNf
FWMšFWSVfgHNf„ª>HjOgQYS

]

Ÿ¶HNMVSVH4FWbNc

<

]

m‰OgQYS‰QTS

]

f

]

_vbRH4fRFˆOubRFI_—cvm‰O•€A‘‰Oub

]

fg_xmVMkbgHNfTOgQYShHNFˆikH4M†‘

º�FIMVHxb7Ov™VFXORQTSVH(º FI^`HNMPORQTS

]

ŒŽb<M

]

b
[

mVfRUIFˆQTSVHNf<ª>FIUˆiVOuH

[

mhHNMVwNHNM0FˆOub8H‡O¹c”i

]

�?ª>FIUˆikn|rVtuHN_vbRHLHNFIMVH

ª>HNf

]

M‰ikmhMV^KS

]

r‰HNM#mhM‰i#i

]

�COuFWHƒO•FXQYSCmVM

]

rVS
[

]

MV^`FI^Kdan|MVHNFWM

]

M‰ikH4f’r‰HN€>HN^|HNM0_†[ n|MVMVHNM†‘ �–M0ikHNM

óŽôNõ¤öˆ÷aø�' �4j�( q�� �

�–ôNõ¤öˆ÷�

����n��±ûuö �|÷ �



�����

�

� � �$� 	��L"��
���K	����
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	���� � ������� �#���r� �

�

�

daHNf…ORQTSVFWHjivHNMVHNM½pGMk€”HNM‰ikmhMV^`HNMoivHNf(ª>FWUˆi

]

M

]

U-OhO•HK€”HNfTivHNM ivFWH�qsrVtuHN_vbR_an`MvbRmhfRHNMer·H4dan`fRw4mV^`b

]

M

]

U-OhO•FIHNfRb4cNdan`f

]

UWUWH4JCcT€>HNFIUaO•FXQYS•ikmVfTQTSšikFWH„^|HN€>n|MVMVHNMVH4M G’n`MvbRmVfgFWMkŒŽn|fRJ

]

bRFIn`MVHNM´bRn`™‰n|UWn`^|FˆOgQYSVH

;±^|UWn|r

]

UIH�= �–MkŒŽn`fgJ

]

bgFWn|MVHNM [mVr‰HNf ikFWH”ª>FWUXikn`rVtuH4_kbgH„O•HNShfáHNFIMkŒ

]

QTS

]

rVUWH4FWbRH4M«U

]

OgO•HNM†‘|EGFIH G’n|MkbgmVfRHNM

]

UXO “sfgHNMVwNHxwN€•FXORQTSVHNM�qsrVtuHN_vbRHNMžmVM‰i?‹GFWMvbRH4fR^`fgmVM‰i?O•nj€•FIHŠw4€•FˆORQTSVHNMeqGrVtuH4_kbgHNM�mVM‰i?FWSVfgHNM

\

]

QYSvr

]

fgn`rVtuHN_vbRH4M�OuFWM‰i?OuHNSVf6€•FˆQTSvbRFW^hc�i

]

ikFIHxª>FWUXik€

]

SVfRMVH4SVJ8mhMV^COuFˆQTS�S

]

mh™VbTO4[

]

QTSVUWFXQYS

]

mvŒ

O•FIHKfgFˆQTSkbgHNbN‘ º/>v™‰HNfRFIJLHNMvbRHLS

]

r‰HNM�^|HNwNHNFI^`b4c>i

]

�?O•FXQYSeikFIHCpGmvŒŽJLHNfR_hO

]

J8_aH4FµbšikH4fL•KHNMPORQTSVHNM

r‰HNFWJ ª>HNbRf

]

QTSkbgHNM�H4FWMVHjOƒª>FWUˆivHjOåFIM}HNfTOubRHNf ‚—FWMVFIH

]

mvŒ G

]

MvbRHNM}mhM‰i{º„QT_aHNM�fgFˆQTSkbgHNb<mVM‰i�FWM

HNFIMVHNf<wN€>HNFIbRHNM z S

]

O•H0i

]

O �–MVMVH4fRHKdan|M{qsrVtuHN_vbRHNM?dan|J pGmV^|HK€

]

SVfR^|HNMVn|JLJLHNM?€•FWf…i—‘„E

]

O

�uikH

]

UWwNFIHNUjr·H4FvikHNf G’n`MvbRmVf

]

M

]

U-OhO•H„FˆOub
ikFWH”º]>vbRf

]

_kbgFWn|M«dan|MDG•n|MkbgmVfRH4M9ivHNf†FWJ ª>FWUXiGHNMvbRS

]

UWbRH4MVHNM

qsrVtuHN_vbRHacvikFIH6ç�,�,W¥„fRH

]

UWHNM†c†¥W@*ç*§j£•¥Y¨ qsrVtuHN_vbR_an`MvbRmhfRHNM<ikH‡O>ª>FWUXikHjO¤c`mVM‰iC¨h¡k¦„O•FIHaca€•FWHjikH4fR^`H4r·H4M†‘

�–M½ikHNf�<•HN^`H4UG€”HNfTikH4M

]

MoikFIH�qGrVtuH4_kbgHNfR_aHNMhMkmVMh^CSVn`SVH�“sHjOgQYSv€•FWMPikFW^|_aHNFWb…O

]

MvŒŽn`fTivHNfRmVMhy

^`H4M�^`HjOubRHNUIUWb4‘—Z [mhf9ivFWHC¥¤Â^.Ní†î ça¨`©v¥¤¦…¢j¥YÁW£–ÁÈ©k¥ 8V:‰€•FXORQTSVHNMvrVFWUXikFWMvbRHNfg™‰n`U

]

bRFIn`MCOuFWM‰i0ORQTSVMVH4UWUWH ª>HN€>H4y

^`mhMV^aOgORQTS [

]

bgwNdaHNf•Œ

]

SVfRH4M9HNFIMVH„€•FˆQTSkbgFW^`H Q
n|f

]

m‰OROuHNbRwNmhMV^VcjmVJ×OuFWH>FIMA™Vf

]

_kbgFˆORQTSVHNMšpGMv€>H4M‰ikmVMV^|HNM

HNFIMVwNm‰OuHNbRwNH4M†‘j˜GJ�ikFWH‡O•HNMšSVn`SVH4ML“GH‡ORQTSk€•FIM‰ikFW^|_aHNFWb…O

]

MkŒŽn`f…ikHNfRmhMV^`HNMš^`HNfgHjQTSkb†wNm6€”HNfTivHNM†cjFˆO•b
HjO

MVn|b•€”HNM‰ikFI^Vc¶ikFWHš‚

]

mkŒŽwNHNFIbsikHNf´pGUW^|n`fRFIbRSVJƒHNM8r‰HNF ª>HNFIr·H4S

]

UIbRmVMV^6FISVfRH4fs‚—HNFˆOubRmVMV^~O Œ [

]

SVFW^|_aHNFWb•wNm

daHNfgfRFWMh^`HNfgM†‘V˜GJ ikFIHjO>wNmxHNfRfgHNFˆQTSVHNM¬ckOun`UIU†HNFWMKqsrVtuHN_vbRH4fR_aHNMVMvmVMV^~O•daHNfuŒ

]

SVfgHNM<FWMxHNFWMvŒ

]

QTSVHA²†HNFWUIy

ORQTSVfgFWbRbgH9^|HN^`UIFWHjikH4fRb•€>H4fTikHNM¬‘$:‰m‰O
[

]

bRwNUIFˆQTSCO•n|UWUIHNMCikFIHjO•Hš²†HNFWUXORQTSVfRFIbRbgH«JƒFWb>J
[

n`^`UIFˆQTS‰O•b•^|HNfRFIMV^`H4J

‹

]

fTik€

]

fRH

]

mkŒŽ€

]

M‰ixfRH

]

UWFˆOuFWHNfgr

]

fsOuHNFWM¬‘

˜sJ wNme^`HN€
[

]

SVfRUIHNFˆOubRHNM¬c�i

]

�?ikHNf6SVFIHNf6HNMvbu€•FˆQT_aHNUWbgHLqGrVtuH4_kbgHNfR_aHNMhMkmVMh^aO

]

UW^|n`fRFIbRSVJ<m‰OGŒ
[

mVf

daHNf…ORQTSVFWHjivHNMVHšpGMv€>HNM‰ivmVMV^`H4MCMkmVbgwNr

]

f’FˆOubNc—€•FIfTiKHNFIMVH9JLnvivmVU

]

fRH8“sHjOub

]

UWbRmhMV^(ikHjO’pGUI^`n|fRFWbgSVy

J<m‰O

]

Mh^`HjOubRfRH4rVbNc—€”n`r‰HNF”ikFIH<º Ÿ¶HN_vbRFIdkFIb
[

]

b’ikH‡O«psUW^`n|fRFIbRSVJ<m‰O•FWJ ‹sFWMvrVUWFXQY_

]

mkŒ.ikFWH<psr

]

fgr·H4FWy

bRmhMV^aOuwNHNFWb´FWMC™Vf

]

_vbRFˆOgQYShHNM0pGMv€>HNM‰ivmVMV^`H4MCFWJ Q„n`fTivHNfR^|fRmVM‰i0O•bgHNSVHNM0Oun`UIU–‘¶E

]

Ošz fgn`rVUIHNJ ikHNf

qsrVtuHN_vbRHNfg_aHNMVMvmVMV^9FIJ�laFIMVMVHAdan`M(EGH¹¸PMVFWbgFWn`M

W

‘��6€•FWfTi(ikmVf…QYSxHNFIMVHA¼NbRn|™Vy–ivn*€•M

¾

Q„n`fR^|HNSVHNMPO•y

€>H4FˆO•H(r‰HNS

]

MPikHNUWb4c„i—‘ S¬‘
HjO6€>H4fTikHNM

]

m‰O•^|HNSVHNM‰i�dan|M�HNFIMVHNf6^|UWn`r

]

UWH4M :‰HNfRUIHN^`mVMh^0ikHjO<ª>FWUˆivHjO

ORQTSVfgFWbRbu€”HNFˆOuH«UIn`_

]

UIH<˜GJL^|HNrVmVMV^|HNMxwNmVf9“sHN€•FIMVMvmVMV^Ldan|M�qGrVtuH4_kbgFWMkŒŽn|fRJ

]

bRFWn|MVHNMLr‰HNbgf

]

QYSvbRHNb4‘

‹GFIHNf†€•FWf…i«ivFWH•qsrVtuHN_kbgHNfR_aH4MVMkmhMV^„FWM9JƒHNSVfRH4fRH ² HNFIUˆOgQYSVfgFWbgbRH
wNHNfRUIHN^`b4cNOun’i

]

�

�\­¯®

¥R§j£ÆÁˆ¨Yí

ë

¦¤Â6ç`£–Á

ë

°

¨·¥¤¨vcaikFWH”FWMAHNFIMVHNJ dan|f

]

Mh^`HN^

]

MV^|HNMVHNMLlvQTSVfgFWbRb†H4fRJLFIbRbRH4UWb‰€>n|fTikHNM<OuFWM‰i¶cNFWM6ivHNJ M

]

QYSkŒŽn|UW^|HNM‰ikHNM

lvQTSVfRFIbRb„wNmVf�Q„HNfgr·H‡ORO•H4fRmVMV^šikH4f.qsrVtuHN_vbRH4fR_aHNMVMvmVMV^sHNFIMV^`HNrhmVM‰ikHNM<€>H4fTikHNM¬‘aEGFWH‡O•HsORQTSVfgFWbRbu€”HNFˆOuH

º�fR_aHNMhMkmVMh^Šr

]

O•FIHNfRb

]

mkŒ´ikHNJ��•¦¤Áˆ¨

ä

Á .eæk¥¤¦ �’¥gæa¡`§j£ÆÁ

ë

¨ dan|M�ª>FIUˆik™hmVMV_vbRHNM†c¬ikFWH9Œ
[

mVfšikFIH T0HNFIy

bRH4fRdaHNf

]

fRr‰HNFIbRmVMh^CFWM}ivHNJ ŒŽn`UI^`HNMPikHNM{lÀQYSVfgFWbgb6MVFˆQTSkb O•FI^`MVF•¸‰_

]

MvbLOuFWM‰i—‘>ï«Á±¥��V¦gça¨À¢ˆí

ë

¦¹Â6ç`£ÆÁ

ë

¨

¥¤Áˆ¨·¥g¢CBsÁ-,•æk¥g¢�M„æa¡v¦K340åæaÁ±¥´æaÁ±¥��\¡k¨À§‡£•¥•æk¥¤¦G¨‰¥¤¡P¥Y¨ Ä‰£Æ¦¹¡`§j£Æ¡k¦T¥¤¨xæk¥R¢s£Æ¦Rça¨À¢ˆí

ë

¦¤Â6Á±¥¤¦T£•¥¤¨�BsÁ-,•æk¥R¢•ça¡Rí

í
î

¡v¦6æaÁ±¥�� ¥¤ÁW£u¥¤¦

ê

¥¤¦Rça¦

­

¥¤ÁW£Æ¡k¨|©Š¢4ÁÈ©a¨VÁ é�§*ça¨k£•¥��\¡v¨À§j£u¥<¦Y¥gæa¡

ä

Á±¥¤¦T£

Ã

¥¤¦Ræk¥¤¨�M

Ã

Áˆ¦gæS0hÁ±¥Y¦9ç�, ¢•z fgFWMVw4FW™

ikHNf <•Hjikmh_kbgFWn`M

êNë

¨�ÄP£–¦¤¡~§‡£–¡v¦ .¶¡v¨À§j£u¥¤¨ ¥¤Áˆ¨·¥R¢�B.Á-,•æk¥R¢

­

¥

ä

¥¤Á)340h¨‰¥T£±‘ �–M G

]

™VFWbgHNU �h‘

�

€•FWf…i�ikHNf

º�Mkbu€•mVfuŒšikHjO6HNMvbu€•FˆQT_aHNUWbgHNM#_an|MkbgmVfRn|fRFIHNMkbgFWHNfgbRHNMžº�fR_aHNMhMkmVMh^aO•_an|MVwNHN™hbRHjO6^`fgn`r�r‰HjOgQYShfRFWH4r·H4M†‘

�–MLivHNMLi

]

f

]

mkŒ†ŒŽn`UI^`HNMPikHNM G

]

™VFIbRHNUIM8€”HNfTivHNM<ikFWH•H4FWMVwNH4UWMVHNM G’n`JL™‰n`MhHNMkbgHNM<ikFIHjO•HjO G•n|MVwNHN™hbRHjO

M
[

]

SVHNfsHNfRU
[

]

mVbgHNfRb4‘


C'�� 	 3 � /D79-C7 BL; /��
-D,>;<,��479/����47A,���7

��=��
7«B���7A,>BL79/0/K-0/C5 � 
87A,�
a3 �C,”7 /

pGmkŒŽ^

]

r‰HxikFIHjO•H‡O G

]

™VFWbgHNUˆOGFXO•bAHjO¤c H4FWMVHNMC_vmVfgwNHNM†c—_an|JL™

]

_kbgHNM

[

˜Gr‰HNfgrVUWFXQY_
[

mVr‰HNf ikFWH G’n|JL™‰n`y

MVHNMvbRH4MxikHjO¤cÀFIMxikHNMƒi

]

f

]

mvŒáŒŽn|UW^`H4M‰ikHNMUG

]

™VFWbgHNUWM<M
[

]

ShHNf>HNfgU
[

]

mVbRHNfgbRHNM¬ckº�fg_aHNMVMvmVMV^aOudaHNf•Œ

]

SVfRH4M‰O

`uôNõ¤öˆ÷�������nÈö ý j�ljõRhj÷Èÿ



�����

�

� � �$� 	��L"��
���K	����
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	���� � ������� �#���r� �

�

W

wNm6^|HNr‰HNM†‘aº�FWM<Z
UWm �~ikF

]

^`f

]

JLJ €•FIfTi6i

]

MVMLivHNM6º�Mvb•€•mhf•Œ¬ikFWH‡O•HjO
pGUW^|n`fgFWbRShJ8m‰O—daH4fTikHNmhbRUWFXQYShHNM†‘

( )Schwellwertoperation

Objektisolierung

Morphologische
Konturpunktdetektion

Zweipegelbild

Konturpunktbild

Konturenbild

Objektbild

Originalbild
(Grauwertbild)

(Grauwertbild)

(
Konturextraktion

) -schließen und -löschen

Objektrekonstruktion
(

Konturverketten, 

Konturenausfüllen)

pGrVrVFIUˆikmVMh^ �V‘

&

»‰ZáUWm �aikF

]

^`f

]

JLJ ikHjO>dvFWH4fTO•bgmk¸‰^|HNMCqGrVtuH4_kbgHNfR_aHNMhMkmVMh^aO•daH4f•Œ

]

ShfRHNM‰O

EsFWHP:‰FWHNUXO•HNbgwNmVMV^DikHjO9MVH4mVHNMCQ„HNf•Œ

]

SVfRHNMPO9r·H‡O•bRH4Skb<i

]

fRFIM†c
FIM?HNfTOubRHNf<‚—FIMVFWHxivFWHx€>HNMhFW^`H4M†c

^`fgn �|HNM qsrVtuHN_vbRHKFIJ ª>FWUˆi?wNm}HNfg_aHNMVMVHNM¬‘>EGFIHjO•H�qsrVtuHN_vb

]

m‰O•€

]

SVU´HNf•ŒŽn|UW^`b

]

m‰OxikHNM}™hS�OhO•FIn`y

UWn|^`FXORQTSVHNMPT

]

SVfgMVHNSVJ<mVMV^~O•HNFI^`HNM‰OgQYS

]

ŒŽbRH4M0ikHjOGJLH4M‰ORQTSVUWFXQYShHNMxpGmV^|HjO¹c
i

]

O’FWM0ikFIH<ª>HN€>HN^|mVMV^

O•n|UˆQTSVHNfAqsrVtuHN_kbgH’HNFIMkŒ
[

]

UIUWbNc‰i¶‘ S†‘VFISVMVHNMLŒŽn`UI^`bD;–¼NbRf

]

QT_kFIMV^

¾

=TcVmVMPi Œ
[

mVf´ikFWH‡O•H6qsrVtuHN_kbgHši

]

MVMCH4FWM

HNfgS
[

n`SvbRHjO•psm�Z
[

naOumVMV^~O•daHNfgJ
[

n`^|HNMxr·H‡O•FWbgwNbN‘

E

]

O9z�fgFWMVwNFI™�ivHjO9pGUI^`n|fRFWbgSVJ<m‰O’_

]

MVM�€•FIHåŒŽn|UW^`b6w4m‰O

]

JLJLHNMV^|H¹Œ

]

�|b’€>H4fTikHNM¬»ápsm‰O’HNFWMVH4J

qsfRFI^`FWM

]

UWrhFWUˆi<;Æ‹

]

UIrVrVFIUˆi =sHNFIMVHNf9laH

[

mVH4MVwU;–pGrhrVFWUXikmVMV^ �V‘

�

=s€•FWf…i�ikmVf…QYS0²†fRH4MVMkmhMV^CikH4f

�\­

°

®

¥R§j£ .¶¡v¨À§j£u¥«dan|MCikH4M�èAÁˆ¨k£u¥¤¦Ž©a¦¹¡v¨Vær.¶¡v¨À§j£u¥¤¨�;��AÁ)340v£

ë

­¯®

¥R§‡£ .¶¡v¨À§j£u¥¤¨�=AwNmVM
[

]

QYSPO•bsHNFWM :‰€>HNFI™·H4^`HNUIy

rVFIUˆiX;–psrVrVFWUXikmVMV^ �V‘

W

=
HNfgwNHNmV^|bN‘|E

]

MVM<€•FWf…i9JLFWb
‹sFWUµŒŽH”wNm‰O

]

JLJLH4MV^`HjOuHNbRw4bRH¤f—JLn|fR™VSVn|UWn|^`FˆOgQYShHNf

“sfRmVMPikn`™‰HNf

]

bRFIn`MVH4Mxi

]

OR:‰€>HNFI™‰HN^`HNUIrVFWUXi«FIM6HNFWM G’n`MvbRmhfR™VmVMh_kbgrVFWUXiV;ÆpGrVrVFIUˆikmVMh^%�V‘���=
bRf

]

M‰O–ŒŽn`fRy

JLFIHNfRb4c�ikHNfgHNM}z�mVMh_kbgHCFWM}ivfRHNF G’U

]

OgO•HNMemVMvbRHNfgbRHNFIUWb<O•FIM‰i—»„FWM½ikFWH G•U

]

OgO•H0ikHNf�F

ë

¨k£Æ¡v¦ .¶¡v¨À§j°

£u¥ ;

�•­¯®

¥R§‡£W©a¦T¥¤¨

ä

.¶¡v¨À§j£u¥�=Tc”ikFWHLH4FWMVHNM0dan`fg^`HN^|HNr‰HNMVHNMe“Gf

]

mv€>HNfgb9HNfgS

]

UIbRHNM¬c FIM?ikFIHXG’U

]

OROuHxikHNf

�•­¯®

¥g§j£–¡v¨k£u¥¤¦±©~¦¹¡v¨Vær.¶¡v¨À§|£•¥D;

�•­ˆ®

¥R§j£ÆÁˆ¨V¨·¥¤¨ .¶¡v¨À§|£u¥K=smVM‰i8FIMxikFWH G•U

]

OgO•HAikH4fGè•Áˆ¨k£•¥Y¦±©a¦¤¡k¨hær.¶¡k¨À§‡£•¥

;��•Á)340v£

ë

­¯®

¥R§j£ .¶¡v¨À§j£u¥4=…‘VEGFIHjO•Hsª>FIUˆikbgf

]

M‰O ŒŽn|fRJ

]

bRFWn|MAUWFWH¤ŒŽHNfRb†mVM

]

rVS
[

]

MV^`FI^`H_G’n|MkbgmVfRHNUIHNJLHNMvbRH|cNivFWH

FWJ ª>FWUXiån|SVMVHAfj[

]

mVJLUIFˆQTSVHsª>HNwNFIHNSkmhMV^šO•bRH4SVHNM†‘v˜GJ�^`UIn`r

]

UWHacaŒ¤[ mVf•€>HNFIbRHNfgHsº�fR_aHNMVMvmVMV^~OROgQYSVfgFWbgbRH



�����

�

� � �$� 	��L"��
���K	����
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	���� � ������� �#���r� �

� �

MVn|b•€”HNM‰ikFI^`Hac
qGrVtuH4_kbgFWMkŒŽn|fRJ

]

bRFWn|MVHNM(wNm#^|HN€•FWMhMVHNM†c—J [m‰OROuHNM0ikFWH G’n|MkbgmVfRHNUIHNJLHNMvbRHAFIMCHNFWMVH4J

f [

]

mVJLUIFˆQTSVHNM :‰mPO

]

JƒJLHNMVS

]

MV^’^|HNrVf

]

QYSvb�€”HNfTikH4M†‘aEGFIHjO�€•FWfTi<i

]

ikmVfTQTS<HNfRfgHNFˆQTSkb4c`i

]

�6ivFWHLG’n`MVy

bRmhfR™VmVMh_kbgH<ikHjOLG•n|MkbgmVfR™hmVMV_vbRrVFIUˆikHjO¤c`tuHN€>H4FWUˆO

]

m‰O•^|HNSVHNMPi dan|MKHNFIMVHNJ G’n`MvbRmhf

]

MvŒ

]

MV^~O•™VmVMh_kb4c

JLFIbRHNFIM

]

M‰ivHNfáw4mXG’n`MvbRmhfRHNM6daHNfg_aHNbRbgHNb
€>HNf…ikHNM†‘aEsFWHjOuHNf]Q„HNfR_aH4bRbRmhMV^aOudan`fR^

]

MV^AUIFWH¹ŒŽHNfgbáH4FWM G’n`MVy

bRmhfRHNMvrVFWUXi!;–psrVrVFWUXikmVMV^ �h‘���=Tc‰ikHjOgO•HNM(z�mVMV_vbRHAFIMKivFWH_G’U

]

OROuH9ivHNf•^`UIn`r

]

U†JLFWbgHNFWM

]

M‰ikHNf

ê

¥Y¦…§a¥…£±°

£u¥T£•¥Y¨ F

ë

¨k£Æ¡k¦ .¶¡k¨a§j£•¥…c�FWM?ikFIHXG’U

]

OROuHxikHNf

�•­ˆ®

¥R§j£Æ¡k¨k£u¥¤¦Ž©a¦¹¡v¨Vær.¶¡v¨À§j£R¥6mhM‰i#FWMžikFIHUG’U

]

OgO•HƒikHNf

è•Áˆ¨k£•¥Y¦±©a¦¤¡k¨hær.¶¡k¨À§‡£•¥’mhMkbgHNfRbgHNFWUIb’OuFWM‰i—‘¶ª>HNF ikFWH‡O•HNJ Q„HNfg_aHNbRbgmVMV^~O•dan`fg^

]

MV^L€>H4fTikHNMC_vUWH4FWMVHAmVM‰i

Œ

]

UXORQTSCHNfR_

]

MVMkbgH G’n`MvbRmhfRHNM(HNUWFIJLFWMVFIH¹fgbNchikFWHAMVFXQYSvb’OuFW^|MVFµ¸‰_

]

Mkb•Œ¤[ mVfAikFIH6ª>HN€”HN^`mhMV^aOgORQTS
[

]

bgwNmVMV^

O•FIM‰i—c”i—‘ S¬‘�HjO9€>HNf…ikHNMeikFIHŠ€”HNMVFI^`HNM?mVM‰i?^`fgn �`H4M qGrVtuH4_kbg_an`MvbRmVfgHNM�H
>vbRf

]

SVFIHNfRb4‘�EGFIHjO•HjO9MvmVf

ikmVf…QYSDikFWH G’n`MvbRmVfg™VmVMV_vbRHšmVM‰iŠFISVfRHšf [

]

mVJLUWFXQYShHNMLª>H4wNFWHNSvmVMV^|HNM(QYS

]

f

]

_kbgHNfRFXO•FIHNfRbgH_G’n`MvbRmVfgHNMVy

rVFIUˆiŠFXO•b

]

UXO«“sfRmVM‰ivU

]

^|H9Œ [mVf’HNFIMVHAUWHNFXO•bgmVMV^aO–Œ [

]

SVFI^`H

ë

­¯®

¥R§j£

­

ç*¢4Á±¥¤¦T£•¥Aª>H4€>HN^|mVMV^aOgORQTS [

]

bgwNmVMV^hc—ivFWH

]

mvŒ6ivFWHK^|HNM

]

mVH0‚

]

^|HC;–zán~O•FWbgFWn|M$=

]

UIUWHNfLqsrVtuHN_vbR™hmVMV_vbRH

]

MV^|HN€•FWH‡O•HNM}FXO•bNc

]

UIUWHNFIM?MVFˆQTSkb

]

m‰O•y

fRH4FˆQTSVHNM‰i—‘‰EsHjO•S

]

UWr0€•FWf…i

]

mPO«ivHNJ :‰€>HNFI™·H4^`HNUIrVFWUXi ; G’n`MvbRmVfgHNMkrhFWUˆib=>HNFIM#“sf

]

mk€”HNfRbgrVFWUXi�;ÆpGrVy

rVFIUˆikmVMh^ �h‘È›�=’fRH4_an`M‰OubRfRmhFWHNfgbNc†ikH‡ORO•H4M�z�mVMV_vbRH<€•FWH‡ikHNf’FIM�ikFIH G’U

]

OgO•HxivHNf

�•­¯®

¥g§j£ .¶¡v¨À§j£u¥6mVM‰i

FWMDikFWHDG’U

]

OROuH6ikHNf’è•Áˆ¨k£u¥¤¦±©~¦¹¡v¨Vær.¶¡v¨À§j£u¥ ;��AÁ)340v£

ë

­¯®

¥R§‡£ .¶¡v¨À§j£u¥K=’mhMkbgHNfRbgHNFWUIb•O•FIM‰i—‘ �–MCivFWHjOuHNJ fgHNy

_an`MPO•bRfgmVFWH4fRbRH4MK“sf

]

mv€>H4fRbRrhFWUˆiH;–pGrVrhFWUˆivmVMV^ �h‘È›�=”O•FWMPiŠivFWH’FIJ�º FIMV^

]

MV^aOurVFWUXi�;ÆpGrVrVFIUˆikmVMh^ �V‘

�

=

HNMvbRS

]

UWbgHNMVHNMClabgfRmV_vbRmVfgHNM�F

]

UˆO•SVn`JLn|^`HNMhH’mVM

]

rVS
[

]

Mh^`FW^|HLqsrVtuHN_kbgH��>HNfg_

]

MVMvb•€>n`f…ikHNM†‘

�–J ŒŽn|UW^`H4M‰ikHNMxOuFWM‰ixikFIHEG’n|JL™‰n`MVHNMvbRH4MxikHjO„MVHNmVHNMƒdkFIHNfTOubRmk¸‰^|HNMxpGMPO

]

bgwNHjO„wNm‰O

]

JLJLHNMh^`HNy

O•bgHNUWUIbN»

&

‘ �

ë

§|ç�,•Áµ¢4ç`£ÆÁ

ë

¨

êNë

¨

�•­¯®

¥R§‡£ .¶¡v¨À§j£u¥¤¨

]

m‰OGivHNfs•KHNMV^|H

]

UWUIHNf•ª>FIUˆik™VmhMV_kbgH

; G

]

™VFWbgHNU��V‘

W

»—lvQTSv€>HNUIUW€>H4fRbRr

]

O•FIHNfRbgH’qsrVtuHN_kbgFˆOun`UWFIHNfRmhMV^�=

�

‘’ï6¥…£•¥R§‡£–Á

ë

¨

êNë

¨ F

ë

¨k£Æ¡k¦ .¶¡k¨a§j£•¥Y¨

]

m‰OsikHNfs•KHNMh^`H

]

UIUWHNf’qsrVtuHN_vbR™VmhMV_kbgH

; G

]

™VFWbgHNU��V‘��V»‰•Kn|fR™VSVn|UWn|^`FˆOgQYShH G’n|MkbgmVfR™VmhMV_kb…ikHNbgHN_kbgFWn|M$=

W

‘�� ¡`¢4çaÂ6Â8¥¤¨Yí4ç*¢T¢4¡v¨`©<æk¥¤¦G¥¤¦¤Â6ÁW£±£u¥�,È£u¥¤¨ F

ë

¨k£Æ¡v¦ .¶¡v¨À§j£u¥

ä

¡ F

ë

¨v£–¡v¦Y¥¤¨vc`mVJ w4m9HNFIMVHNf
^`UWn|r

]

y

UIHNM6ª>HjOgQYShfRHNFIrVmVMV^sikH4f
qsrVtuHN_vbRH„wNmš^`HNU

]

MV^|HNM†‘|E

]

r‰HNFv€>HNf…ikHNMš_kUIHNFWMVH~c¹MVFXQYSvb†OuFW^`MhFµ¸‰_

]

MvbRH

G’n`MvbRmhfRHNMxHNUIFWJLFIMVFWHNfgbN‘

; G

]

™VFWbgHNU��V‘��k»‰º�fR_aH4MVMkmhMV^6dan`MCqsrVtuHN_vbR_an`MvbRmhfRHNM$=

�V‘RQ„HNfg€>HNM‰ivmVMV^ƒikHjOs¼NpGyŽ™VfRFIn`fRF

¾

y G’n`MvbRmVfg€•FˆOgO•HNM‰OsmVM‰iKivHNfG^|UWn|r

]

UIHNM �–MkŒŽn|fRJ

]

bRFWn|MVHNM†c‰ivFWH

]

m‰OAikHNMCHNfgJLFWbgbRHNUIbRHNMUG’n|MkbgmVfRHNMCw4mC^`HN€•FIMVMVHNM0OuFWM‰i—c¶wNmVf �´¥R§

ë

¨À¢¤£Æ¦¹¡`§j£ÆÁ

ë

¨

êNë

¨ 0

ë

Â

ë

°

©k¥Y¨·¥¤¨

�\­¯®

¥R§j£u¥¤¨kc
€>n`r‰HNF¶tuHjikHjO«qsrVtuHN_vbsJLFWb•HNFIMVHNJ HNFIMVSVHNFIbRUWFXQYShHNMK“sf

]

mk€”HNfRb’daH4fTO•H4SVHNM

€•FIfTi—‘�; G

]

™VFWbgHNU �h‘È›v»
<•HN_an`MPO•bRfgmV_vbRFWn|MLdan`MxSVn|JLn`^|HNMVHNMCqsrVtuHN_vbRHNMY=

•`HjikH•ikHNf>n|r‰HNMx^`HNM

]

MVMvbRHNM(º�fR_aHNMhMkmVMh^aO•_an|JL™‰n`MVH4MkbgHNM6FˆOub>^`fgmVM‰iVO
[

]

bgwNUWFXQYS

]

mkŒ HNFWMVHLQ„HNfRH4FWMkŒ

]

y

QTSkmVMh^6ikHjO•ª>FIUˆikFIMVS

]

UWbRH‡O
ivmVfTQTSxº�MkbuŒŽHNfRMvmVMV^šdan`MLMhFˆQTSkb”O•FI^`MVF•¸‰_

]

MvbRHNM � MvŒŽn`fRJ

]

bRFIn`MVH4MåŒ
[

mVfsivFWH

ŒŽn`UI^`HNMPikHNMƒº fg_aHNMVMvmVMV^~O•_an`Jƒ™·n|MVHNMvbRHNMAmVMPi

]

mkŒ†HNFIMVH•º]>vbRf

]

_vbRFWn|M<ikHNf”O•FI^`MVF•¸‰_

]

MvbRHNM<•KH4fR_vJ

]

y

UWHšikH4f•daHNfRHNFIMkŒ

]

QTSvbRHNMƒª>FWUXiVO•bgfRmV_vbRmVfgHNM6Œ
[

mVf’ivFWHGŒŽn|UW^`H4M‰ikHšz�S

]

OuH

]

Mh^`HN€•FIHjO•HNM =j‘

psrVrVFWUXikmVMV^ �h‘

&

^`FIrVb>HNFIMVHNMx“sHjO

]

J8b
[

mVr‰HNfRrVUIFˆQT_
[

mVr‰HNf\ikFWH G’n`JL™‰n`MhHNMkbgHNMƒikHjO„pGUW^|n`fgFWbRShJ8m‰O

O•nj€•FIH<ikFWH i

]

ikmhfTQTSCHNfRwNH4mV^`bgHNMCª>FIUˆikbgf

]

MPO ŒŽn`fgJ

]

bgFWn|MVHNM†‘‰EGFIH<pGrVrVFIUˆikmhMV^`HNM��V‘

�

�

�h‘È›LdaHNf…ikHNmVbgy

UWFXQYShHNMxikFIH9psfRr‰HNFWb…O•€”HNFˆOuH’ikFIHjO•H4fLG•n|JL™‰n`MVH4MkbgHNM

]

MhS

]

M‰ixHNFWMhHjO•pGMv€>HNM‰ivmVMV^aOur‰HNFˆOu™VFWHNUXO¹‘

tuôNõ¤öˆ÷��áû��%l�n���n arljûplEij÷Èÿ�f�i*÷ u

	–ôNõ¤öˆ÷��áû��%l�n���n arl i*÷ /

% *�+�n l*üpn��•ý‡û + ( ûgý
j�d��sn arl fNôNõ¤öˆ÷�

����n��Žûuö��|÷Èÿ



�����

�

� � �$� 	��L"��
���K	����
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	���� � ������� �#���r� �

� �

pGrVrhFWUˆivmVMV^ �V‘

�

»‰º�FWMCqsfRFI^`FIM

]

UIrVFWUXi

]

m‰OsikHNfs¼jQ

]

f

¾

y•l~H

[

mhHNMVw

;Æº FIM(pGmVbRn6Œ
[

]

ShfRb•dan`MxfgHjQYSvbTO>M

]

QTSŠUIFWMV_hO¹c

ikH4fs‹GFWMvbRHNfg^`fgmVM‰iLr‰HN€>HN^|bsO•FXQYSxdan`MxUIFWMV_hO
M

]

QYSxfgHjQYSvbTO

; G

]

JLHNf

]

ORQTSv€>HNMV_6JƒFWb•ivHNJ r‰HN€”HN^`bgHNM(ZVn`bRn =K=



�����

�

� � �$� 	��L"��
���K	����
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	���� � ������� �#���r� �

�~›

pGrVrhFWUˆivmVMV^ �V‘

W

»‰E

]

OGOgQYSv€>H4UWUW€”HNfRbgr

]

OuFWHNfgbRHE:‰€”HNFW™‰HN^|HNUWrVFIUˆi8w4mKª>FIUˆi �h‘

�

;ŽFWMvdaHNfRbgFWHNfgbr=



�����

�

� � �$� 	��L"��
���K	����
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	���� � ������� �#���r� �

� �

pGrVrhFWUˆivmVMV^ �V‘��V»bG’n`MvbRmhfR™VmVMh_kbgrVFWUXi w4mKª>FIUˆi �h‘

W

»

E

]

O’º�M‰ikHNfg^`HNrhMVFˆO•ikH‡O•EGHNbRH4_kbgn`fTO>M

]

QTSKEsH¹¸‰MVFIbRFWn|M �V‘

&

;±FIMkdaH4fRbRFIHNfRb�=



�����

�

� � �$� 	��L"��
���K	����
�W�s��������� �	�7� 
 �	�r��"��7���#"������Y	���� � ������� �#���r� �

� &

pGrVrhFWUˆivmVMV^ �V‘��k»‰E

]

O.fgHjO•mhUWbRFIHNfRH4M‰ikH_G’n`MvbRmhfRHNMvrVFWUXi8wNm(ª>FWUXi �V‘��!;ŽFWMvdaHNfRbgFWHNfgbr=

;ŽHNFWMV™hF->vHNUWrVfgHNFWbgHEG’n|MkbgmVfRHNMY=



��� �

�

���������-���k��� ���N� � �s���	�p�,
E�	�r� "
� � �4��� �s���
	�� �

�

'

psrVrVFWUXikmVMV^,�V‘ ›k»¶EGFWH’fgHN_an`MPO•bRfgmVFWH4fRbRH4MP;±HNfg_

]

MVMvbRHNMY=•qGrVtuH4_kbgH

]

m‰Osª>FWUXi �V‘��V;ŽFWMvdaHNfRbgFWHNfgbr=


C'Y& � ����� 7 2j2�� 7A,���=03 �A�N7´,���7 ��=��
7AB ���S� ; 2S�47A,.-0/C5

lvQTSk€”HNUWUI€>HNfgbRdaHNfuŒ

]

SVfgHNMC€>H4fTikHNM?FIM�dvFWH4UWHNM0™Vf

]

_kbgFˆOgQYSVH4M�psMk€”HNM‰ikmVMh^`HNM?ivHNf

]

mVbgn`J

]

bRFXORQTSVHNM

ª>FWUXi

]

M

]

U-OhO•H´HNFWMV^|HjO•H4bRwNb4‘k•KFIb>HNFIMVHNfslvQYSv€>H4UWUW€”HNfRbgn`™‰HNf

]

bRFIn`M<€•FWf…iŠivmVfTQTSLHNFIMVH’HNFIMkŒ

]

QTSVH ,

ë

§*ç�,W¥

º�Mkb…ORQTSVHNFXikmVMV^6HNFIMVH´©�,

ë

­

ç�,W¥\ª>FWUˆivmVMkbgHNfRbgHNFWUImVMV^’H4fRfRH4FˆQTSkb4‘kEsFWH9lvQTSv€>HNUIUW€>H4fRbRd|HNf•Œ

]

SVfRH4M<O•FWMPiLi

]

y

SVHNf•O•HNSVf´H¹Ÿ¶HN_kbgFWdxmVM‰iCU

]

OROuHNM0O•FXQYSCUIHNFˆQTSkb•FIJL™VUIHNJ8H¤MvbRFWH¤fRH4M†‘VEGFIH6ª>FIUˆik™VmhMV_kbgH9€”HNfTikH4M0ikmVfTQTS

ZVHjO•bgUWHN^|mVMV^šHNFWMVH4f>“sf

]

mv€>H4fRbTOgQYSv€>H4UWUWH•FIM8w4€>HNFbG’U

]

OROuHNMLmVMvbRH4fRbRH4FWUWb4c`ivFWH G•U

]

OgO•HAikH4f>ª>FIUˆik™hmVMV_vy

bRH~cVikHNfgHNMx“Gf

]

mv€>HNfgb>^|f
[

n �|HNf•nvikHNf”^`UIHNFˆQTSLivHNJ ŒŽH‡O•bR^|HNUWH4^`bRH4MŠlvQTSv€>HNUIUW€>H4fRb
FˆO•b4camVM‰ixikFWH G’U

]

ORO•H

ikHNf•ª>FWUˆiv™VmVMV_vbRHac‰ivHNfRHNM�“sf

]

mv€>HNfgb’mVMvbRHNfgS

]

UIr0ikHjO«lvQTSv€>HNUIUW€>H4fRbRH‡O
UWFIHN^`b4‘—E

]

r‰HNF�€•FIfTiCi

]

dan`M

]

mPO•^`H4^

]

Mh^`HNM†c´i

]

�½ikHNfxª>FIUˆik€”HNfRb

]

r‰Oub

]

M‰i�wN€•FˆOgQYShHNM{qsrVtuHN_vbR™VmhMV_kbgHNM}ivHjOxº FIMV^

]

MV^aOurVFWUXikHjO

mVM‰ie‹GFWMvbRH4fR^`fgmVM‰ik™hmVMV_vbRHNM?^`fgn ��FXO•bU;ÆO•b

]

fR_aHNf G’n|Mkbgf

]

Oubr=…‘>E

]

JLFWbšmVJ8Œ

]

�`b<HNFWMVH G•U

]

OgO•HCivFWH

è•Áˆ¨k£•¥Y¦±©a¦¤¡k¨hær.¶¡k¨À§‡£•¥<mVM‰ieikFWH

]

M‰ikH4fRHHG’U

]

OgO•HDikFWH

�•­¯®

¥g§j£ .¶¡v¨À§j£u¥¤‘sE

]

O8H4Mkb…ORQTSVHNFˆivHNM‰ikHƒz�fRn`y

rVUIHNJ�r‰HNF„HNFIMVHNf´O•n`UXQYShHNM�ª>FIUˆik™hmVMV_vbR_vU

]

OgO•F•¸‰wNFWH4fRmVMV^6UIFWHN^|b’FWMžikHNf•pGm‰O•€

]

SVU„HNFIMVHjOG^|HNHNFI^`MVHNbgHNM

lvQTSk€”HNUWUI€>HNfgbRHjO¤‘

�–M(ikHNfX<•HN^|HNU†€•FWf…iŠivFWH

]

mVbgn`J

]

bRFXORQTSVH9lvQTSk€”HNUWUI€>HNfgb

]

m‰O•€

]

SVU¬ikmVfTQTS(ikFWHšpGmPO•€>H4fRbRmhMV^<ikHjO

ª>FWUXikSVFXO•bRn|^`f

]

JLJxOVdan|UWUWw4n`^`H4M†»NwNmVM
[

]

QYSPO•b†€•FWf…i9ikFIH�Q
H4fRbRH4FWUWmhMV^•ikH4f�“Gf

]

mv€>HNfgbRH

]

UIUWHNf
ª>FIUˆik™hmVMV_vy

bRH•H4fRJLFIbRbRH4UWbNc¤i

]

MVM<€•FWfTiAHNFWM<“sf

]

mv€>H4fRb

]

m‰O„ikFWHjOuHNf Q
H4fRbRH4FWUWmhMV^•M

]

QTS6HNFIMVHNJ r‰HjOubRFWJƒJ8bgHNMEG’fgFWy

bRH4fRFWmhJ

]

UˆOGlvQTSk€”HNUWUIH

]

m‰O•^|HN€š[

]

ShUWbN‘‰psUˆO G’fgFWbRH4fRFWmhJ _

]

MhMŠw~‘Èª’‘vi

]

Os•KFWMhFWJ<mVJ ;ŽrVwN€A‘Vi

]

Os•

]

y

>vFWJ<mVJ!=
ikH‡OG“Gf

]

mv€>HNfgbRSVFXO•bgn`^`f

]

JLJ O ^|HN€
[

]

ShUWbs€>HNf…ikHNM†‘ � M ikHNJ Z

]

UIU–chi

]

�ƒi

]

O•‹sFˆO•bgn`^|f

]

JƒJ

JLHNShfRHNfgH

]

m‰Ou^`HN™Vf
[

]

^|bRHA•

]

>kFIJ

]’]

mvŒŽ€>HNFXO•bNca€”HNfTikH4M8JLH4SVfRHNfgHGlvQTSv€>HNUIUWHNMAŒ
[

mVf”ikFWH´˜GMvbRHNfgbRHNFIUWmVMV^



�����

�

�
���
�$�����r� � �&�	�$�.� �
���K	%�	� 	��2"
�#
��S�7� "
� ���
�

�|œ

dan`M ª>FWUˆiv™VmVMV_vbRHNMšFWM<JLHNSVfgHNfRH G’U

]

OgO•HNM

Y

;

]

UˆOun9MVFXQYSvb�MvmVf•qGrVtuH4_kbgy†mVM‰i<‹GFWMvbRHNfg^`fgmVM‰ik_vU

]

ORO•H4M$=

ŒŽHjOubR^`H4UWHN^|bN‘

�

ª•ª>rkd

'�&

�‰^`FWrhb•HNFWMVH

]

mPO Œ [mVSVfgUWFXQYSVH•ª>HjORQTSVfRH4FWrVmVMh^«dan|MxpGUI^`n`fgFWbgSVJLHNM<wNmVf\ª>HjO•bgFWJLy

J<mVMV^Kdan|M�lvQTSk€”HNUWUI€>HNfgbRHNM(mVM‰i�wNmVf G’U

]

OgO•F•¸‰_

]

bRFIn`M?dan`M ª>FWUˆiv™VmVMV_vbRHNM

]

mvŒŽ^`fRmhM‰i�JLHNSVfgHNfRHNf

lvQTSk€”HNUWUIHNM†‘

E

]

O8qsfRFI^`FWM

]

UW^|f

]

mk€”HNfRbgrVFWUXi €•FIfTi#FIM?ikHNJ SVFIHNf9H4Mkbu€•FˆQT_aHNUIbRH¤M0º fg_aHNMVMvmVMV^~O•daHNfuŒ

]

SVfgHNM

]

UˆO

HNf…O•bRH4f«lvQTSVfgFWbRb•w4mVf’qsrVtuHN_kbgHNfR_aH4MVMkmhMV^9JLFIbRbgHNUˆO„HNFWMVH‡O>dan`fR^|HN^`H4r·H4MVHNMClvQTSk€”HNUWUI€>HNfgbRHjOR;•l~bRHNmVH4fRy

™

]

f

]

JƒHNbRHNf�=�FIMLwN€>H4F$G’U

]

OROuHNMLmVMvbRH4fRbRH4FWUWb4»

]

mvŒ„ikH4f>HNFIMVHNMKlaH4FWbRH´ikFIH_G’U

]

OgO•HAivHNf

�•­ˆ®

¥R§j£ .¶¡k¨À§‡£•¥¤c

ikHNfgHNM}“sf

]

mv€>H4fRbƒikHNJ�dan|fR^`H4^`HNr‰HNMVH4M lÀQYSv€>HNUIUW€”HNfRbA^`UIHNFˆQTSvb9nvikHNf<FWShM×[ mhr·H4fTO•bgHNFW^|bNc�mVMPi

]

mvŒ

ikHNf

]

M‰ikH4fRHNMolaHNFWbgHCikFIHPG’U

]

OROuH0ikHNfxèAÁˆ¨k£u¥¤¦Ž©a¦¹¡v¨Vær.¶¡v¨À§j£u¥TcsikHNfgHNM{“sf

]

mk€”HNfRbƒmVMkbgHNfRS

]

UWr½ikHjO

lvQTSk€”HNUWUI€>HNfgbRHjOVUIFWHN^|bN‘*l~n`JLFIb—€•FWf…iAikHNM8qsrVtuHN_vbR™hmVMV_vbRHNM’H4FWMAdan`fg^`HN^|HNr‰HNMVHNf�“sf

]

mk€”HNfRb�;

�•­¯®

¥R§‡£±°

©a¦gça¡

Ã

¥Y¦Y£)=
mVM‰i6ikHNM<‹sFWMvbRHNfg^`fRmhM‰ik™VmVMh_kbgHNM6HNFWM<èAÁˆ¨v£•¥¤¦Ž©a¦¤¡k¨VæN©~¦Rça¡

Ã

¥¤¦T£VwNmV^`H4n`fTivMVHNbN‘~pGmkŒ¬ikFWH‡O•H

T0HNFˆOuH9€•FWf…iKikmhfTQTSCikFIH��’¥gæa¡`§j£ÆÁ

ë

¨ådan|MKMVFXQYSvbsO•FI^`MVF•¸‰_

]

MvbRHNM0ª>FIUˆik™VmhMV_kbgHNMLHNFIM �

Ã

¥YÁ .·¥Ž©v¥�,

­

Á-,•æ

HNfgwNHNmV^|bN‘vEGmVf…QYSƒikFWH´pGrVrhFWUˆivmVMV^`H4M �h‘

�

mhM‰i �V‘

W

€•FWfTiƒi

]

O”º fg^`HNrhMVFˆO”ikHNf„n`r‰HNMLr‰HjOgQYShfRFWH4r·H4MVHNM

ORQTSv€>HNUIUW€>H4fRbRr

]

O•FIHNfRbgHNMxqGrVtuH4_kbgFˆO•n|UWFIHNfRmVMh^9daHNf…ikHNmVbgUWFˆQTSvbN‘

�–M(ikHNM(OuHNUWbgHNM‰O•bgHNM(Z [

]

UIUWHNMx_

]

MhMKHjO

]

UIUWHNFIM

]

mkŒ
ikHNf’“sfRmVMPikU

]

^`H9H4FWMVHjOGlÀQYSv€>HNUIUW€”HNfRbgdaHNf–Œ

]

SVy

fRH4M‰O
HNFIMVH•_an`fgfRHN_vbRH”mVM‰i

]

m‰O•fgHNFˆQTSVHNMPikH’qsrVtuHN_kbgbRfgHNMVMvmVMV^’^|HNr‰HNM†‘ �–MXG

]

™hFWbRH4U��V‘��«€•FIfTi6HNFWM

]

mvŒ

ikHNfsª>H4bRf

]

QYSvbRmhMV^<ikHNf’qsrVtuHN_vbR™VmhMV_kbgmVJL^|HNrVmVMV^šr

]

OuFWHNfgbRHjO Q„HNfuŒ

]

SVfgHNMLwNmhfRQ
H4fRr‰HjOROuHNfRmhMV^<ikHNf

rVFXO•SVHNf•H4fRJLFIbRbRH4UWbRH4MLqGrVtuH4_kbgFWMkŒŽn|fRJ

]

bRFWn|MVHNM<r‰HjORQTSVfRFIHNr‰HNM†‘


C'�
 � ;8, � �D; 24;<5��S�����D7 � ; /��
-C, � -0/DB �
1D7,��7AB ���4;L/

�)!��)!$# �G;�( ��0
� 02( �C* +.1

�–J

]

UWUW^|HNJLHNFIMVHNM?FˆOubxikFIH G•n|MkbgmVfR™hmVMV_vbTikHNbgHN_vbRFWn|M}HNFWMhH0º fg_aHNMVMvmVMV^~O•bRH‡QYSVMhFW_¶c„ikFWH

]

mkŒ<ikH4J

‹GHNf

]

m‰O–¸‰M‰ikH4MCdan`M0EGFXO•_an`MvbRFIMkmhFWbj[

]

bsikHNfAª>FIUˆiÀŒŽmhMV_kbgFWn|MŠr

]

O•FIHNfRb4‘—E

]

O :‰FWHNU†r‰HjOubRHNSvb´i

]

fgFWM†c†ivFWH

ª>FWUXik™VmVMh_kbgHacaikFIH

]

mkŒ ikHNf”HNFWMVH4MŠlaH4FWbRH

]

MxikHNfs“sfRHNMVw4HGwN€•FXORQTSVHNMxqsrVtuHN_kbgHNM6mVM‰iƒ‹GFWMvbRHNfg^`fgmVM‰i

mVM‰i

]

mkŒ ikH4f

]

MPikHNfRH4MKlaHNFIbRH

]

M ikHNfG“sfgHNMVwNHswN€•FˆOgQYShHNMLqsrVtuHN_kbgHNM<mVM‰i

]

M‰ikHNfgHNMŠqsrVtuHN_vbRH4M8FIJ

ª>FWUXi8UWFIHN^`H4M†c

]

UˆO F

ë

¨k£–¡v¦ .¶¡k¨À§‡£•¥•wNmƒ_kU

]

OROuFµ¸‰w4FWHNfgHNM��>mhM‰ixikFWH

]

M‰ikHNfgHNM(ª>FWUXik™VmVMV_vbRHswNmx‹sFWMvbRHNfgy

^`fgmVM‰ik™hmVMV_vbRHNMLw4m8HNfg_kU
[

]

fgHNM†‘aEGFIHspGMv€>HNM‰ivmVMV^Adan`MSG’n`MvbRmVfg™VmVMV_vbTikH4bRHN_vbRn|fRHNM<r‰HN€•FWfg_kb„Oun`JLFIb

MvmVfAHNFWMVH6UIn`_

]

UIHLª>FIUˆikbgf

]

M‰O ŒŽn|fRJ

]

bRFWn|M†c‰r·H4F„ikHNfAmVM

]

rVS
[

]

MV^`FI^`HUG’n`MvbRmhfRHNUIHNJLHNMvbRHAn`ShMVH8f
[

]

mVJƒy

UWFXQYShH9ª>H4wNFWHNSvmVMV^<HNMvbTOubRHNSVH4M†‘‰EGFWH‡O•HNfLQ„n`fR^

]

MV^(ikH4f^Q„HNfgHNFWMkŒ

]

QYSvmVMV^<ivHjO’ª>FWUXikFWMhS

]

UIbRHjO>r

]

O•FIHNfRb

]

mvŒ”ikHNJ z�fgFWMVwNFI™xikHNfX<•Hjikmh_kbgFWn`Mxdan|MKª>FIUˆik™hmVMV_vbRHNM

�

‘

Z
[

mVfAikFIH G•n|M‰O•bgfRmV_vbRFIn`M0dan`M G’n`MvbRmhfR™VmVMh_kb…ikHNbRH4_kbgn`fRH4M0O•FWMPi FIM‰O•r‰HjOun`M‰ikH4fRH9ŒŽn`UI^`HNMPikHLª>H4y

ikFIMV^`mVMh^`HNM(wNmxr·H

]

QTSkbgHNM†»

�

EGFIHšEGHNbRH4_kbgFWn`M(ikH4fLG•n|MkbgmVfR™hmVMV_vbRHAJ8m �9^`H4€
[

]

SVfgUWHNFXO•bRH4b•O•H4FWM†‘

�

EGFIHšEGHNbRH4_kbgFWn`M(ikH4fLG•n|MkbgmVfR™hmVMV_vbRHšO•n|UWU

]

M(ikH4f•fRFˆQTSvbRFW^|HNMxzán~O•FIbRFWn|MxHNf•ŒŽn|UW^`H4M†‘

�

EGFIH<ikmVf…QYSDikFWH G’n`MvbRmhfR™VmVMh_kbgH6^`HNrVFIUˆikH4bRHNMHG’n`MvbRmVfgUWFIMVFWHNMDO•n|UWUWH4MCi
[

mVMhM#mVMPiKHNFWM‰ivHNmVbRFI^

OuHNFWM†‘

)

ù·ûpn ( ��nÈûuö ��nÈû + ��
 j�+†ô4õ¹öˆ÷aø ' a¹ö � qjÿ��

#uôNõ¤öˆ÷��áû��%l�n���n arljûplEij÷9e�f�i*÷ þkj�l|ýEi*÷ q

$

ôNõ¤öˆ÷�

����n��±ûuö �|÷Èÿ



�����

�

�
���
�$�����r� � �&�	�$�.� �
���K	%�	� 	��2"
�#
��S�7� "
� ���
�

�

&

EsHNf8ShFWHNf<HNMvb•€•FXQY_aH4UµbgHXG’n|MkbgmVfR™VmhMV_kb…ikHNbgHN_kbgn`f<r

]

OuFWHNfgb

]

mvŒ6ivHNf8J

]

bRShHNJ

]

bgFˆOgQYSVH¤M?•Kn|fRy

™VSVn|UWn|^`FWH~‘ T}FWH6r‰HNfgHNFWb…O’^`HNwNH4FW^`b

¿��

c†_ [n|MVMVHNM0JLn|fR™VSVn|UWn|^`FˆOgQYShHŠqs™‰HNf

]

bRn|fRHNM?OuHNSVfAH*)ƒwNFWH4MkbswNmVf

º]>kbgf

]

_kbgFWn`M}dan|M�^|HNn`JLH4bRfRFXORQTSVHNM?qsrVtuHN_kbgJLHNfg_kJ

]

UIHNM#€•FIHCZVn`fgJCc
“sf [n �`HCnvivHNfXQ„HNfRrhFWM‰ikmhMV^

HNFIMV^`HjOuHNbRw4b�€>HNf…ikHNM†‘ �–J%ŒŽn|UW^`H4M‰ikHNM<€>HNf…ikHNM<ikFIH•€>HjOuHNMvbRUWFXQYShHNM_Q
n|fRbgHNFWUIH ŒY[ mhf
H4FWMVHNM<º�FIM‰O

]

bRw•dan`M

]

mvŒ>J

]

bRShHNJ

]

bgFˆOgQYSVH4f>•Kn|fR™VShn`UWn|^`FIH6r

]

OuFWHNfgHNM‰ikHNMDpGUW^|n`fgFWbRShJLHNMxFWMDikHNf´ikFW^|FWb

]

UWHNMDª>FWUXikdaHNf

]

fRy

r‰HNFWbgmVMV^<_kmhfRwAHNfRU [

]

mVbgHNfRb

¿u¿

»

�

º„OCH
>kFXO•bgFWHNfgbŠH4FWMVH�fgHjQTSkb(^`mVbCHNMvbu€•FˆQT_aHNUWbgHac„JLn`fg™VSVn`UIn`^|FˆORQTSVH?psUW^`H4rVf

]

c’ikFIH�OuFˆQTS

]

mvŒ

“sfRmhM‰ikU

]

^`HNM�ikHNfDª>nan`UˆOgQYShHNM×pGUI^`HNrVf

]

mVMPi%ivHNfK_vU

]

ORO•FXORQTSVHNM×•KH4MV^`HNMhUWHNSVfgH#w4mVf [m‰QT_vy

Œ [mVShfRHNM(U [

]

�|bN‘‰•KFIb•‹GFIUµŒŽHAikFIHjO•H4fspGUW^|HNrVf

]

U

]

OgO•HNM(O•FXQYSCqs™VbgFWJLFIHNfRmVMh^`HNM<mVM‰ix€>HNFIbRHNfgHC<•HNy

™Vf [

]

OuHNMkb

]

bgFWn`MPO•J [n|^`UWFXQYSh_aHNFWbgHNM8ShHNfRUIHNFWbgHNM†‘

�

EGmhfTQTS8HNFIMVH•JLnvikmhU

]

fgHLG’n`M‰OubRfRmh_kbgFWn`Mƒdan`M6HNFIMkŒ

]

QTSVHNM†c|JLn`fg™VSVn`UIn`^|FˆORQTSVHNM<“sfRmVM‰ivn`™‰HNf

]

y

bgFWn`MhHNMxU

]

OgO•HNMDO•FXQYSxOuHNUWrPO•b•_an`Jƒ™VUWH
>vH´ª>FWUˆivdaHNf

]

fRr‰HNFWbgmVMV^~O

]

mvŒŽ^

]

r‰HNMxU [naO•H4M†‘

�

Z [mhfxi

]

Oƒ‹GHNf

]

m‰O ¸PM‰ikHNM}dan|M labRfgmV_kbgmVfRH4M

¿

ð

]

m‰Oxª>FWUˆihi

]

bgHNM?HNFW^|MVHNMoO•FXQYS?wNmPO

]

JƒJLHNMVy

^|HjO•HNbgwNbRH~c�JLn`fg™VSVn`UIn`^|FˆORQTSVHCqs™‰HNf

]

bRn`fgHNM†c„€>HN^|HNM?FWSVfgHNf<º�FW^|HNM‰ORQTS

]

ŒŽbNc„r·H‡O•bRFIJLJ6bRHxqsrVy

tuHN_vbRbgHNFWUIH9wNmCH4UWFWJƒFWMVFIH¹fgHNM†c

]

r‰HNf

]

m‰QTS

]

M‰ikHNfgH<² H4FWUWH6ShFWMVwNmhwNmkŒ
[

mV^|HNM

¿

8Nc†Oun(i

]

�CqsrVtuHN_vbRH

JLFIb>r‰HjOun`M‰ikH4fRHNM(ZVn`fgJLHNFW^|HNM‰OgQYS

]

ŒŽbRHNMƒmVM‰iLJLFWb„Œ
[

mVfsikHNM(z�fRn|wNH��ƒikHNfsª>FIUˆi

]

M

]

U�OVOuH’nvikHNf

ikH4f9•KmPO•bRH4fRHNfg_aHNMVMvmVMV^<HNfR€
[

mVMPORQTSkbgHNMC•KHNfg_kJ

]

UWH4M†c

]

m‰OAikH4J ª>FWUXiŠH
>vbRf

]

SVFIHNfRb´€>HNf…ikHNM

_
[

n`MVMhHNM†‘

�

•Kn|fR™VSVn|UWn|^`FˆOgQYShH’qG™‰HNf

]

bgn`fRH4MLOgQYS
[

mhbRwNHNMš€>HN^|HNM9FISVfRH4f„ª>HjORQTS

]

Ÿ—H4MVSVHNFIb
ikFWH•€”HjO•HNMvbRUIFˆQTSVHNM

^|HNn`JLH4bRfRFXORQTSVHNMšZVn`fgJLHNMšikHNf ª>FWUXikn`rVtuHN_vbRH~‘Nª>HNFvUWFIMVH

]

fgHNM6Z
FWUWbgHNfRMAwa‘ ª’‘N€•FWf…i9i

]

^`HN^|HNMLivFWH

HNFI^`HNMvbRUIFˆQTSVHs^`HNn|JLHNbRfgFˆOgQYSVH´ZVn`fgJ³dan`MCqsrVtuHN_vbRHNMLH4FWMVHjO”ª>FWUXikHjO
w4HNfTOub
[

n`fgb

¿

Fj‘

�

EGFIHxikmVf…QYSžJLn`fg™VSVn`UIn`^|FˆORQTSVHxqs™·H4f

]

bgFWn|MVHNM?wNm‰O

]

JLJLH4MV^`HjOuHNbRw4bRH¤MPQ
H4f•Œ

]

ShfRHNMžO•FIM‰i�^`mVb

™

]

f

]

UWUWH4UWFˆOuFWHNfgr

]

f

¿

�Y‘

�

ª>HjOun`M‰ivHNfTO8Œ
[

mVfLH4FWMVHNM}™hf

]

_vbRFXORQTSVHNM½º FIM‰O

]

bRw0HNFWMhHjO

ë

­¯®

¥R§‡£µr

]

O•FIHNfRbgHNM Q„HNfuŒ

]

SVfgHNM‰OLOuFWM‰i

JLn|fR™VShn`UWn|^`FXORQTSVH«qs™‰HNf

]

bRn|fRHNMxdan|f

]

UIUWHNJ�€>HN^|HNMLFISVfRHNf”H*)ƒwNFWHNMvbRH4M9mVM‰iLHNFIMkŒ

]

QTSVHNMxlanjŒŽbRy

€

]

fRH4y
mhM‰ix‹

]

f…ik€

]

fRHNfgH

]

UIFˆO•FIHNfRr

]

fR_aH4FWb”O•HNShf

]

bRbgf

]

_kbgFWd¶‘

EGFIHApGMv€>HNM‰ivmVMV^AHNFWMhHjO�JLn`fg™VSVn`UIn`^|FˆORQTSVHNMƒEGHNbgHN_vbRFWn|M‰O•daH4f•Œ

]

ShfRHNM‰O

]

mkŒ
HNFWMU:‰€>H4FW™‰HN^`H4UWrVFIUˆi9r‰HNy

€•FWfg_kb„HNFIMVH´ª>FWUˆivbRf

]

M‰O ŒŽn|fRJ

]

bRFIn`M†c`r‰HNF¶ikH4f ŒŽn|UW^|HNM‰ikH´z�mVMV_vbR_vU

]

OgO•HNMƒHNMkb…O•bgHNSVHNM†»~ikFWH G’U

]

OgO•H´ikHNf

F

ë

¨k£Æ¡v¦ .¶¡v¨À§j£u¥Tc¶ikFWHLG’U

]

OROuHAikHNf

�•­¯®

¥g§j£–¡v¨k£u¥¤¦±©~¦¹¡v¨Vær.¶¡v¨À§|£•¥•mVMPi8ikFIHEG’U

]

OROuHAikHNf•è•Áˆ¨k£u¥¤¦±©a¦¤¡v¨Væ`°

.¶¡v¨À§j£u¥Tc—€>n|r‰HNF
ikHNfs“Gf

]

mv€>HNfgbsikHNf’qsrVtuHN_vbRmVMvbRH4fR^`fgmVM‰ik™hmVMV_vbRH’mVMPiKikHNf\‹GFWMvbRH4fR^`fgmVM‰ik™hmVMV_vbRH

FWM(ikFIHjO•H4J³Z

]

UIU†FˆikH4MkbgFˆORQTS<FˆO•b4‘

ó&%Tø ���TöÈû#q�� �sf`ø &/n � aNþ�e �sfNø.- ��o �|þ�q �

ó–óŽôNõ¤öˆ÷aø�&]n � a4þ�e �

ó �–ôNõ¤öˆ÷��áû��%l�n���n arl i*÷ ÿ

ó)`uôNõ¤öˆ÷�

����n��±ûuö ij÷9i

ó)t¤ø�&]n � a4þ�e �

ó 	–ôNõ¤öˆ÷aø�&]n � a4þ�e �



�����

�

�
���
�$�����r� � �&�	�$�.� �
���K	%�	� 	��2"
�#
��S�7� "
� ���
�

�

�

�)!��)!&%

�

0�#�/ 8�� 8�0O( *,+.1 0�8 +.0 � � ;�(����.;�/�; 1�8���� �C0A+

�

; +�9�*C(��!*,+ ��9M-,079 0���9 ;�(��

�–J³ŒŽn`UW^|HNM‰ikH4MK€•FWf…iKHNFWM(º�Mvb•€•mhf•Œ„mVMPiCikFWH � Jƒ™VUWHNJ<HNMabgFWHNfgmVMV^9H4FWMVHjO>Jƒn`fR™hSVn`UIn`^`FXORQTSVHNMHG’n`MVy

bRmhfR™VmVMh_kb…ikHNbRH4_kbgn`fTO„i

]

fR^|HjO•bgHNUWUIbN‘�T}FWH•r‰HNfRH4FWbTO�HNfg€ [

]

SVMvb

¿

=4c`r‰HjO•bgHNSkb”ikFIHLG’mVM‰O•b„r‰HNFVH4FWMVHNf G’n`MVy

O•bgfRmV_vbRFIn`M<dan`M<JLn`fg™VSVn|UWn`^|FˆOgQYS6r

]

O•FIHNfRHNMPikHNM<pGUI^`n`fgFWbgSVJLHNMšFWM<ikHNf”pGmPO•€

]

SVUVHNFIMVHNf�^|HNHNFI^`MVHNbgHNM

G’n`J<rVFWM

]

bRFIn`M

]

m‰O„JLn`fg™VSVn|UWn`^|FˆOgQYSVH4ML“GfgmVM‰ikn|™‰HNf

]

bRn`fgHNMxmVM‰iLivHNMLi

]

wNmV^|HNS [n|fRFW^|HNMKlabgfRmV_vbRmhfRy

HNUIHNJLHNMvbRHNM¬c‰O•nCi

]

�0i

]

O«^`H4€ [mVM‰ORQTSvbRHU:‰FWHNU„ivFWHjOuHNfšpGUW^|n`fRFIbRSVJƒHNMKH*)ƒwNFIHNMkb´HNfRfgHNFˆQTSkbs€•FWf…i—‘ �–J

ŒŽn`UI^`HNMPikHNMC€•FWf…iŠHNFIMVH6qs™·H4f

]

bgFWn|M‰O ŒŽn|UW^`H6w4mVfEG’n|M‰O•bgfRmV_vbRFIn`MCHNFIMVHjO•JLn`fg™VSVn`UIn`^|FˆORQTSVHNMHG’n`MvbRmhfRy

™VmVMh_kb…ikHNbRH4_kbgn`fTOsdan`fR^|HjO•bgHNUWUIbNc‰ikFIH

]

UˆO :‰FIHNU
ikFWH º�fR_aHNMVMvmVMV^ƒdan`MK^|mVb’™‰naOuFWbgFWn`MhFWHNfgbRHNM G’n`MvbRmhfRy

™VmVMh_kbgHNM†cjikFIH

]

M ikHNfá“sfgHNMVwNH„wN€•FXORQTSVHNM9qsrVtuHN_vbRHNM´mVM‰iA‹GFWMvbRH4fR^`fgmVM‰iGmhM‰i’wN€•FˆOgQYSVH4M9qsrVtuHN_kbgHNM

mVM‰i

]

M‰ivHNfRHNMCqsrVtuHN_vbRHNMƒUWFWH4^`HNM†cvS

]

b4‘

ÊxËÀÌ Í
Î¯ÏjÎŽÐ‰Í I†ÒŽÓ�ÔRÕ×Ð‰Ù�� 	
ÐbB±Ð‰Û‰ÎŽØ���	áËHJKÐ‰Í·ÏjÖ
Ù��áÖ
Í
Ú—Ï��áËaÏjËvÚ—ÏjÎŽÐ·Í�ã

Ä†¥YÁ±¥¤¨ �kM �

¿

¡v¨Væ'�

ð

 ž¥¤¨`©k¥Y¨ŠÁˆ¨�� ð Ç�*\Áˆ¨·¥�??Ð‰Ù�� 	
ÐbB±Ð‰Û‰Î±Ø � 	
Ë_JKÐ‰Í·Ï‡ÖáÙ��
ÖáÍ
Ú—Ï

�

�
ËÀÏ‡ËkÚ—ÏjÎŽÐ‰Í

êNë

¨ � Áµ¢¤£

Ã

Á±¥�í

ë

,ú©`£\æk¥Wé”¨VÁ±¥¤¦T£:J

�

;	��=	� ;�� �

�

� ;	��� �

¿

=K= � �

ð

; �V‘

&

=

ò

1

1

1

1

1 1
1 1

111

1

11 1

1 1

11

1 1

00

00

1 1

1
1

a) Diskelement b) Quadratelement

aktueller Bildpunkt

die drei Nachbarpunkte

pGrVrhFWUˆivmVMV^ �V‘��a»‰EGFIH’Œ
[

mVfsikFWH <•H

]

UIFˆOuFWHNfgmVMV^6ivHjOGEsHNbRHN_vbRn|fTO>M

]

QYS(EGH¤¸‰MVFWbgFWn|M �h‘

&

]

m‰O•^|HN€
[

]

SVUIbRHNM0labRfgmV_vbRmVfgHNUWHNJƒHNMkbgH

�–M0ikHNJ º�Mkbu€•mVfuŒ”ikHjOsJLn`fg™VSVn`UIn`^|FˆORQTSVHNM G’n`MvbRmVfg™VmVMV_vbTikH4bRHN_vbRn|fTO•M

]

QTS0EGH¹¸‰MhFWbRFIn`M��V‘

&

€•FWfTi

]

UXOGHNf…O•bRH‡O.HNFIMVHšEGFWU

]

b

]

bRFIn`MDikHjO

]

m‰O’ivHNJ�lvQTSk€”HNUWUI€>HNfgbRdaHNfuŒ

]

SVfRHNMƒfRHjOumVUWbgFWHNfgHNM‰ikHNMH:‰€>HNFI™·H4^`HNUIy

rVFIUˆikHjOH;–pGrVrhFWUˆivmVMV^��V‘

W

=<JLFWbgbRHNUXO«HNFIMVHjOLEGFXO•_aHNUIHNJLH¤MkbgHjO9ivHNfK“sfj[ n �`H � � � ;ÆpGrVrVFIUˆikmhMV^ �V‘���=

ikmVf…QYSh^`H¹Œ
[

mVShfRbN‘”E

]

OLEGFˆOu_aHNUWH4J8HNMvbA€•FWf…i
[

mVr‰HNfƒi

]

O<^`HjO

]

J<bRHxª>FIUˆi�^`HjOgQYShn`r‰HNM†‘R:‰mVfƒº fgJLFWbgbRy

UWmhMV^?ikHjOX:‰m‰Oub

]

MPikHjO«tuHjivHjO8z�mVMh_kbgHjO!;±^|HjO•H4bRwNbH;±€”HNF � =9nvikH4fLMVFˆQTSvb6^`HjOuHNbRwNbH;–OgQYSv€

]

fRw�=#=šikHjO

ikFIU

]

bgFWHNfgbRHNM ª>FWUˆivHjO
€•FIfTi8ŒŽn`UI^`HNM‰ivH!<•HN^|HNU

]

MV^|HN€>H4M‰ikHNb4»

���

ËvÍáÍžæaç*¢>ïšÁµ¢T§a¥ ,W¥¤Â8¥¤¨k£�?�ÎŽÍ �áËvØ¹ÏjËvÍáØA¥¤Áˆ¨·¥¤¨š©k¥R¢j¥T£

ä

£•¥Y¨ �\¡k¨a§j£�æk¥g¢ * ,W¥¤Â8¥¤¨v£

­

¥¤¦T¥¤Á)340‰¥R¢

ÁˆÂ *\Áˆ¨`©aça¨`©j¢

­

Á-,•æŠÅÆÁˆÂ �

Ã

¥YÁ .·¥Ž©v¥�,

­

Á-,•æYÉ?î ¡

­

¥¤¦gæk¥#3Y§j£)M�� @VÍ
Í

Ã

¥Y¦Ræk¥¤¨E@�BsBŽË

ê4ë

Â ï«Áµ¢T§a¥�,W¥¤Â8¥Y¨k£

î¡

­

¥¤¦Ræk¥#3T§j£•¥Y¨5B.Á-,•ær.¶¡v¨À§j£u¥�ÁˆÂ +´¡~¢g©~ça¨`©*¢

­

Á-,•æ ÅÆæaç*¢0æaÁ-, ç`£–Á±¥¤¦T£u¥ BsÁ-,•æYÉ ©k¥R¢j¥T£

ä

£)MGí4ç�,�, ¢žæk¥¤¦

ä

¡j©k¥K0•î

ë

¦¤ÁÈ©k¥_* ,I¥¤Â8¥¤¨k£ .¶¡k¨a§j£>©v¥R¢j¥T£

ä

£sÁµ¢¤£•Ç

ó %–ôNõ¤öˆ÷�

����n��±ûuö ij÷9i



�����

�

�
���
�$�����r� � �&�	�$�.� �
���K	%�	� 	��2"
�#
��S�7� "
� ���
�

�

W

pGrVrhFWUˆivmVMV^ �V‘'&k»‰E

]

OGº�fg^`HNrVMhFˆO•rhFWUˆixikH4fsEGFWU

]

b

]

bRFIn`MKdan|M(ª>FWUˆi �V‘

W

M

]

QYSDEGH¹¸‰MhFWbRFIn`M �h‘

&

;±FIMkdaHNfgbRFIHNfRb�=

\smVMA€•FWfTiši

]

O�:‰€>HNFI™·H4^`HNUIrVFWUXi ;ÆpGrVrVFIUˆikmVMh^ �h‘

W

=¶mVM‰iši

]

O ikFWU

]

bRFIHNfRbgH„ª>FWUXi ;–psrVrVFWUXikmVMV^ �V‘'&N=

JLFIbRbRH4UˆOGHNFIMVHNf������GyÆZVmVMV_vbRFIn`M�daH4fR_vM
[

mV™kŒŽb4‘†E

]

O9MhHNmVH!:‰€•FXORQTSVHNMvrVFWUXiKHNMkbgS
[

]

UIb G’n`MvbRmhfRUWFIMVFWH4M

O•nj€•FIHKHNFIMVH(•KHNMV^`H

]

M‰ikHNfgHNfNc�MVFXQYSvb<O•FI^`MVF•¸‰_

]

MvbRHNf6mhM‰i�_vUWHNFIMVHNfgHNf6ª>HNfgHNFˆQTSVHa‘
EGFIHjO•HHG’n`MvbRmhfRy

UWFIMVFWH4MC^`HNr‰HNM�FIJ €>HjOuHNMvbRUWFXQYShHNMCikFIHLZVn|fRJ�ikHNfAmVf…O•™Vf
[

mVMV^|UWFˆQTSVHNM?qsrVtuHN_vbRH6€•FWH‡ikHNfNc¬O•FWMPi

]

r‰HNf

Œ
[

mVfs€>HNFIbRHNfgHEQ„HNf

]

fRr‰HNFIbRmVMV^~OROgQYSVfgFWbgbRHAMVFˆQTSvb

]

mPO•fRH4FˆQTSVHNM‰ixi
[

mVMhM†‘—•KFIbs‹GFWU•ŒŽH’HNFIMVHNf

]

MPORQTSVUWFIH��`HNMhy

ikHNMƒº�fRn~O•FWn|M8€”HNfTivHNM<i

]

MhM

]

m‰O„ikFWHjOuHNJ :‰€•FˆOgQYSVH4MkrVFIUˆiA_kUIHNFWMVH4fRH”ª>HNfRH4FˆQTSVH„mVM‰i6mVMVHNfg€
[

mVM‰ORQTSvbRH

<
[

]

M‰ikH4fAikHNf•fgHjO•mVUIbRFIHNfRHNMPikHNMHG’n`MvbRmVfgUWFWMhFWHNMLH4UWFWJƒFWMVFIH¹fgbNcvO•nxi

]

�ƒi
[

mVMVMVHšmVM‰iKHNFIM‰ikHNmhbRFW^|H_G’n`MVy

bRmhfRUWFIMVFWH4ML^`HNMhHNfRFIHNfRb”€>HNf…ikHNM†‘

EsFWHCº�fgnaO•FIn`M�ŒŽn|UW^`bƒJLFWbgbRHNUXO«HNFIMVHjO��Gm

]

ikf

]

bRH4UWHNJLH4MkbgHjO ;ÆpGrVrVFIUˆikmVMh^ �h‘���=…c>€>H4UˆQTSVHjO
[

mVr‰HNf

i

]

O

]

m‰O´ikHNf������GyuqG™‰HNf

]

bgFWn`MžfRHjOumVUWbgFWHNfgHNM‰ikH :‰€•FXORQTSVHNMvrVFWUXi!;	�
���Gy–ª>FIUˆi =\^`HjOgQYSVn|r‰HNMC€•FWf…i—c

O•nDi

]

�Cw4mVfšº fgJLFWbgbRUImVMV^xikH‡O :‰mPO•b

]

M‰ikHjO•tuHjikHjOAz�mVMV_vbRH‡O«ivHjO«MVH4mVHNMžª>FWUˆivHjO.ŒŽn`UI^`HNMPikH <•HN^|HNU

]

Mh^`HN€”HNM‰ikHNbs€•FWf…i—»

���

ËvÍáÍ�¨hÁ)340v£R@�BsB±Ë?æa¦T¥¤Á �•ç�340

­

ça¦ .¶¡v¨À§j£u¥#Å)+

­4­

Á-,•æa¡v¨`©��—Ç�
•ÉDæk¥R¢

­

¥T£Æ¦Rç�340v£u¥T£u¥¤¨ �\¡v¨À§j£u¥R¢

æk¥R¢D*\Áˆ¨`©aça¨`©*¢

­

Á-,•æk¥R¢�Å �

�

�´°�B.Á-,•æYÉ�MÆæaÁ±¥

ê4ë

Â��•¡vçaæa¦Rç`£u¥�,W¥¤Â8¥Y¨k£
î

¡

­

¥¤¦Ræk¥#3Y§‡£>¢4Áˆ¨Væ M„©k¥g¢j¥T£

ä

£)M

� @VÍ
Í

Ã

Áˆ¦gæLæk¥¤¦8¥¤¨v£¯¢p.¶¦T¥#340‰¥¤¨Væk¥ �\¡k¨À§‡£’ÁˆÂ +´¡`¢g©aça¨`©*¢

­

Á-, æ½ÅÆÁˆÂ�¥¤¦

ë

æaÁ±¥Y¦Y£u¥¤¨ BsÁ-, æYÉ(¨VÁ)340v£

©k¥g¢j¥T£

ä

£uÇ

EsFWH6psrVrVFWUXikmVMV^|HNM �h‘

W

c��V‘��Vc �h‘ &LmVM‰i �h‘

'

FIUWUIm‰O•bgfRFWH4fRHNM(ikHNM0•KH‡QYS

]

MVFˆOuJ8mPO•ikHjOGM

]

QYS0EsH¹¸‰y

MVFIbRFWn|M �h‘

&

HNMvbu€>n|f•ŒŽHNMVH4MKEsHNbRHN_vbRn|fTO¤‘—pGrhrVFWUXikmVMV^ �V‘

&

œ8daHNf…ikHNmVbgUWFXQYSvb>MVnvQTSKH4FWMVJ

]

U
ikHNMDpGUW^|n`y

fRFIbRSVJ<m‰O”ikHjO>HNMvbu€•FˆQT_aHNUWbgHNM6JLn`fg™VSVn|UWn`^|FˆOgQYSVH4MUG’n`MvbRmVfg™VmVMV_vbTikH4bRHN_vbRn|fTO¹‘



�����

�

�
���
�$�����r� � �&�	�$�.� �
���K	%�	� 	��2"
�#
��S�7� "
� ���
�

���

pGrVrhFWUˆivmVMV^ �V‘

'

»‰E

]

OGº�fg^`HNrVMhFˆO•rhFWUˆixikH4f��«q.<•y•qs™‰HNf

]

bRFIn`M(ikHNfsª>FIUˆikHNf �V‘

W

mVM‰i �h‘ &

M

]

QYSDEGH¹¸‰MhFWbRFIn`M �h‘

&

;±FIMkdaHNfgbRFIHNfRb�=

EsFWHjOuHNfRG’n`MvbRmhfR™VmVMh_kb…ikHNbRH4_kbgn`f•S

]

b.ŒŽn|UW^`H4M‰ikHšº�FW^`H4M‰ORQTS

]

ŒŽbgHNM†»

�

EGH4f’EGH4bRHN_vbRn|f>UWFIH¹ŒŽHNfgb>^`mhbG™‰naOuFWbgFWn`MhFWHNfgbRH_G’n`MvbRmhfR™VmVMh_kbgHa‘

�

EGH4f„EGHNbgHN_kbgn`f�€”HNFˆOub�HNFIMVH>^|HNM

]

mhHLG•n|MkbgmVfR™hmVMV_vbRUWn|_

]

UWFXO

]

bRFWn|M

]

mkŒgc~i—‘ S†‘|HNf�UWFIH¹ŒŽHNfgb
iá[ mVMVMVH

mVMPi9HNFWM‰ivHNmVbRFI^`H G’n`MvbRmVfgUWFIMVFWHNM¬‘ �–M6ikH4M9JLHNFXO•bgHNMAZ•[

]

UWUWH4M9UWFIH¹ŒŽHNfgb—HNf
HNFWMhH>‚—FIMVFWH4MkrVfgHNFWbgH�dan`M

HNFIMVHNJ�z�F->vHNU–‘4EGFWH‡O•H•º�FI^`HNM‰OgQYS

]

ŒŽb�FXO•b
r·H‡O•n`MPikHNfTO†Œ¤[ mVf�HNFIMVH„_an`MvbRmVfgn`fRFIHNMvbRFWH4fRbRH”º�fR_aH4MVMkmhMV^

dan|M#qsrVtuHN_vbRHNM†c

]

MCikHNfgHNMC“sfRHNMVw4HAikFWHšikH4bRHN_vbRFIHNfRbgHNMXG’n|MkbgmVfR™VmhMV_kbgHAUWFWH4^`HNM†cv€•FˆQTSkbgFW^h‘

�

º�fs€>HNFXO•b>H4FWMx^`mVbgHjOX<

]

m‰ORQTSkdaH4fRS

]

UWbRH4M

]

mkŒg‘

º�FIMC€>HjOuHNMkbgUWFXQYSVH4fL\

]

QTSkbgHNFWU
HNFIMVHjOGMvmVf

]

mkŒsikmhfTQTS G•n|MkbgmVfR™hmVMV_vbTikHNbgHN_vbRn`fgHNMCHNfgJLFWbgbRHNUIbRHNM

G’n`MvbRmVfgUWFIMVFWHNMxr

]

O•FIHNfRHNMPikHNM(pGUW^|n`fgFWbRShJ8m‰O„wNmVf’qsrVtuHN_vbRHNfg_aHNMVMvmVMV^šr·H‡O•bRH4SkbsFWM(ikHNf’lÀQYSv€•FWHNfgFW^|y

_aHNFIbNc

]

mPO’ikHNJ ª>FWUXixikFWH’Œ
[

mVfAivHNMCº�fR_aH4MVMkmhMV^aOu™VfRn|wNH��<HNf•ŒŽn|fTikHNfgUWFXQYSVH4ML^`UIn`r

]

UWHNM�qsrVtuHN_vbRFIMkŒŽn`fgy

J

]

bRFWn|MVHNMCwNmC^|HN€•FWMhMVHNM†‘
EGHNMhMCwNmVM
[

]

QYS‰OubAUWFWH4^`HNMCMvmVfAOuHN™

]

f

]

bgHXG’n`MvbRmhfRUWFIMVFWH4MCdan`f’mVMPi HNf…O•b

M

]

QYSšHNFWMVH4J}€>HNFIbRHNfgHNMEQ„HNf

]

fRr‰HNFIbRmVMV^~OROgQYSVfgFWbgb†ikHNf
ivHNbRHN_vbRFIHNfRbgHNM_G’n`MvbRmhfR™VmVMh_kbgH^;sQ„HNfR_vM [ mV™kŒŽmhMV^

ikHNf G’n`MvbRmVfgUWFIMVFWHNMY=�U

]

OROuHNMCOuFˆQTSŠ^|UWn|r

]

UIH8qsrVtuHN_vbRJLHNfg_kJ

]

UIH•r‰HjO•bgFWJLJLH4M†‘vEGFWHjO>r‰HjivHNmVbRH4bNc‰i

]

�

HNFIMVwNHNUIMVHLG’n`MvbRmVfgHNUWHNJƒHNMkbgH>wNm<HNFIMVHNf”E

]

f…O•bgHNUWUImVMV^9H4FWMVHNf„^|HjORQTSVUWn~OROuHNMVHNMƒ‚—FWMVFIH’daHNfg_kM [ mh™kŒŽb�€>H4fRy

ikHNMšJž[ m‰OgO•HNM†c4ikFWH HNFWMVH”OuHNJ

]

MvbRFXORQTSVH � MvbRH4fR™VfgHNb

]

bRFWn|M’wNmVU [

]

�|bN‘��–M G

]

™hFWbRH4U��V‘��.€•FIfTiAi

]

O G’n`MhwNHN™Vb

HNFIMVHjO

]

mvŒ¶ikHNM ikHNbRH4_kbgFWHNfgbRHNM_G’n|MkbgmVfR™VmhMV_kbgHNMAr

]

OuFWHNfgHNM‰ikH4M9psUW^`n|fRFIbRSVJ<m‰O·w4mVf�“sHN€•FWMVMvmVMV^sdan`M

^`UIn`r

]

UWHNM0qsrVtuHN_kbgFWMkŒŽn|fRJ

]

bRFIn`MVHNMH; G’n|MkbgmVfRHNMY=„r·H‡ORQTSVfRFIHNr‰HNM†‘



�����

�

�K"����2�$	�� � ���
�X���&�&�	�2��� � �4���Y����� ���
�#	��r� �

� �

Dilatation

Erosion

XOR-Operation

Zweipegelbild

Dilatiertes Bild

Konturpunktbild

Optimiertes
Konturpunktbild

(erodiertes)

pGrVrhFWUˆivmVMV^ �V‘

&

œv»—ZáUIm �aivF

]

^|f

]

JLJ³ivHjO>JLn`fg™VSVn|UWn`^|FˆOgQYSVH4M

G’n`MvbRmhfR™VmVMh_kb…ikHNbRH4_kbgn`fTO>M

]

QTSCEGH¹¸PMVFWbgFWn`M �h‘

&


C'	� � ,”BL79/#/(-#/D5 
L;L/ 587!�����#24; �A��79/D79/ � ;L/��
-D,>79/

�)!���!$# �G;�( ��0
� 02( �C* +.1

G’n`MvbRmVfg™VmVMV_vbTivHNbRHN_vbRn|fRHNM}r‰HN€•FIfR_aHNMeMkmhfLHNFWMhHCUWn`_

]

UWH0ª>FWUXikbRf

]

M‰O–ŒŽn`fgJ

]

bgFWn`M¬c�r·H4FAikHNfLmhM

]

rVy

S
[

]

MV^`FI^`H G’n|MkbgmVfRHNUIHNJLHNMvbRH”n`SVMhH«f
[

]

mVJƒUWFˆQTSVHsª>HNw4FWHNSvmVMV^AHNMvbTOubRHNSVH4M†‘ � M(ikH4J bgf

]

MPO ŒŽn`fgJLFWH4fRbRH4M

ª>FWUXi8_
[

n`MVMVH4MLMVFˆQTSvb>OuFW^|MVFµ¸‰_

]

MkbgH G’n|MkbgmVfRHNUIHNJLHNMvbRH|cNŒ

]

UˆOgQYS ikHNbRH4_kbgFWHNfgbRH G•n|MkbgmVfRH4UWHNJLH4MkbgH>mVM‰i

‚
[

m‰QT_aHNMxwN€•FˆOgQYShHNMxikHNMxHNfgJLFWbgbRHNUIbRHNMSG’n`MvbRmVfgHNUWH4JLHNMvbRH¤M

]

mkŒŽbRfgHNbRHNM¬‘ :‰mVf´ª>HjO•bgFWJLJ6mhMV^šikHNf•HNFIy

^`H4MkbgUWFˆQTSVHNM G’n`MvbRmVfgHNM{dan|M%qsrVtuHN_vbRH4M}FˆO•bxHNFIMVH<:‰m‰O

]

JLJLH4MVS

]

Mh^

]

M

]

U-OhO•HDikHNf(ikHNbgHN_vbRFWH4fRbRH4M

G’n`MvbRmVfg™VmVMV_vbRH6H4f•ŒŽn`f…ikHNfgUWFˆQTS†chO•nxi

]

�LHNFIMVH6•KHNMh^`H9dan|MKHNMPikUWFXQYSx^`H4n`fTivMVHNbRH4MCZVn`UI^`HNM(dan`MCr‰HNy

M

]

QYSvr

]

fgbRHNMoª>FIUˆik™hmVMV_vbRHNM†c�L

¿

L

ð

!"!"! LQP	L

¿

cL;±^|HjORQTSVUInaOROuHNMVH G•n|MkbgmVfRH4M$=9H4Mkb…O•bRH4Skb4‘„•`HjikHCZVn|UW^`H

dan`MHG’n`MvbRmhfR™VmVMh_kbgHNM(O•bRH4UWUWb”HNFWMhH_G’n`MvbRmVf´i

]

f4c‰ikFWH•i

]

MVM(HNFWMhHNJ³ª>FIUˆikn|rVtuHN_vb
H4FWM‰ikH4mVbRFI^9wNmV^|HNy

n`f…ikMVHNb„€•FIfTi—‘aª>H4F‰ikHNf>“sHNMhHNfRFIHNfRmVMh^«dan|M G’n`MvbRmVfgHNM8€”HNfTivHNM6FWM6HNf…O•bgHNf”‚—FWMVFIHsikFWH•€”HNMVFW^|HNM6mVM‰i

^`fgn �|HNM�qsrVtuHN_kbgH’FWJ ª>FWUXi8FWM(ª>HNbgf

]

QYSvb>^|HNwNn`^|HNM†‘

E

]

O6z�fRFIMVwNFW™ ikHNf <•HjikmV_vbRFIn`M�dan|M�MhFˆQTSkbšO•FI^`MVF•¸‰_

]

MvbRHNMeª>FIUˆikHNUIHNJ<HNMkbgH¹MC€•FIfTi�SVFIHNf

]

m‰QYS

r‰HNf
[

mPQY_hO•FXQYSvbRFI^`bN‘jEsHNf :‰m‰O

]

JLJLH4M‰ORQTSVUWm �>dan`M<ivHNbRHN_vbRFIHNfRbgHNMDG’n`MvbRmVfgHNUWHNJƒHNMkbgHNM’r‰HjikH4mVbRHNb ikHNJƒy

M

]

QYS†»

&

‘sº�UWFIJLFWMhFWHNfgmVMV^Adan`M

]

UXO^*\Áˆ¨

ä

¥�, .¶¡v¨À§j£u¥GH4fR_

]

MVMvbRH4M!G’n|MkbgmVfR™VmhMV_kbgHNMLM

]

QYSLŒŽn|UW^`H4M‰ikHNfX<•HNy

^|HNU–»

<•HN^`H4U

&

»

�

����� æk¥Y¦��LÍ
	p@VÍ
Û‰Ø �
ÖáÍ
Ú—ÏK¥¤Áˆ¨‰¥¤¦�F

ë

¨k£Æ¡v¦>Ú‰ËkÎŽÍáËvÍ �•ç�340

­

ça¦ .¶¡v¨À§j£”Áˆ¨8¢j¥¤Áˆ¨·¥Y¦ +L340v°

£u¥¤¦¤¨Vç�340

­

ça¦R¢�340hç•í¤£k0hç`£Žc

Ê����
�

Ã

Áˆ¦gæŠ¥¤¦9¥�,•ÁˆÂ6Áˆ¨VÁ±¥Y¦Y£Ž‘

�

‘sº�UWFIJLFWMhFWHNfgmVMV^xdan`M}§�,W¥YÁˆ¨·¥¤¨NMƒ¨VÁ)3�0v£«¢4ÁÈ©a¨VÁ é §|ça¨k£u¥¤¨ H4Mkb…O•b

]

M‰ikHNMhHNM F

ë

¨k£Æ¡k¦T¥¤¨ M

]

QYS�ŒŽn|UWy

^|HNM‰ikHNf.<•HN^`HNUÆ»



�����

�

�K"����2�$	�� � ���
�X���&�&�	�2��� � �4���Y����� ���
�#	��r� �

�|›

<•HN^`H4U

�

»

�

����� æaÁ±¥CF

ë

¨k£Æ¡k¦s©k¥R¢�340 ,

ë

¢T¢j¥Y¨ŠÖ
Í �

�

§ ,W¥¤Áˆ¨��«Áµ¢¤£±c

Ê����
�

Ã

Áˆ¦gæå¢4Á±¥9¥�, ÁˆÂ6Áˆ¨VÁ±¥¤¦T£±‘

W

‘sº�UWFIJLFWMhFWHNfgmVMV^Adan`M

]

UXO í4ç�,ñ¢�3400¥¤¦…§*ça¨V¨k£u¥¤¨#F

ë

¨k£–¡v¦Y¥ ,W¥¤Â8¥¤¨k£u¥¤¨LM

]

QTSŠŒŽn|UW^|HNM‰ikHNM�<•HN^`H4UWM†»

<•HN^`H4U

W

»

�

����� æaÁ±¥ F

ë

¨k£Æ¡v¦

�

©a¦

ë76

�´Áµ¢¤£
ÖáÍ �%¥YÁˆ¨·¥«§ ,W¥¤Áˆ¨·¥ � î¡ 3Y§a¥šça¡Rí

Ã

¥¤Áµ¢¤£)M\æk¥¤¦Y¥Y¨ŠÄY340 ,•Á±¥

6

¥¤¨

¥¤Áˆ¨‰¥ � Áˆ¨VÁ±¥E0‰¥¤¦

êNë

¦¤¦¹¡Rí¤£gM
æaÁ±¥

�

ê

Á±¥ ,W¥��šça¨hæk¥¤¦Y¥XF

ë

¨k£Æ¡k¦ .¶¡k¨a§j£•¥ î¡

­

¥¤¦��N¡V¥¤¦Y£Žc

Ê����
�

Ã

Áˆ¦gæå¢4Á±¥9¥�, ÁˆÂ6Áˆ¨VÁ±¥¤¦T£±‘

<•HN^`H4U��V»

�

����� æaÁ±¥CF

ë

¨k£Æ¡k¦6¥¤Áˆ¨·¥

�

©a¦

ë76

¥�� �8î ¡ 3Y§a¥šça¡Rí

Ã

¥¤Áµ¢¤£ ÖáÍ �

�

§�,W¥¤Áˆ¨��AÁµ¢¤£Žc

Ê����
�

Ã

Áˆ¦gæå¢4Á±¥9¥�, ÁˆÂ6Áˆ¨VÁ±¥¤¦T£±‘

<•HN^`H4U �k»

�

����� æaÁ±¥CF

ë

¨k£Æ¡k¦6¥¤Áˆ¨·¥

�

©a¦

ë76

¥�� �8î ¡ 3Y§a¥E0hç`£)M\æk¥¤¦Y¥Y¨ ÄY340 , Á±¥

6

¥Y¨�¥¤Áˆ¨·¥ �„Áˆ¨hÁ±¥

�

�4¡P¥¤¦��´æa¡v¦K340Šæaç*¢CBsÁ-,•æX0‰¥¤¦

êNë

¦¹¦¤¡Rí¤£±c

Ê����
�

Ã

Áˆ¦gæå¢4Á±¥9¥�, ÁˆÂ6Áˆ¨VÁ±¥¤¦T£±‘

pGmPOKikFIHjO•HNMoivfRHNF <•HN^`HNUAFXO•b(ikHNf(Z

]

UIUAikHjO�F

ë

¨k£Æ¡k¦Wíj¥K0 ,W¥¤¦R¢

]

rhUWHjOur

]

f4c’i—‘ñS†‘•i

]

O!G’n`MVy

bgmVfRdaHNfuŒŽn`UI^`mVMV^~O•daHNfuŒ

]

SVfgHNMLS

]

b
Œ

]

UˆORQTSVHEQ„HNfg_aHNbRbgmVMV^~O•€>H4^`HsikmVf…QYShU

]

mvŒŽHNM†‘ �–MxikFWH‡O•HNJ�Z

]

UIU

€”HNfTikH4MLikFIHsi

]

ivmVfTQTS8H4M‰O•b

]

M‰ikH4MVHNMUG’n`MvbRmhfRHNM

]

UXO Œ

]

UˆOgQYS6mVMPi8MVFˆQTSvb„O•FI^`MVF•¸‰_

]

Mvb Œ
[

mhf>ivFWH

qsrVtuHN_vbRHNfg_aHNMVMvmVMV^šHNFWMV^|HjO•bgmkŒŽb•mVM‰iLFI^`MVn|fRFWH4fRbN‘

�V‘E:‰m‰O

]

JLJƒHNMkŒ

]

OgO•mVMh^Ldan`M0JLHNSVfgHNfRH4MPG’n`MvbRmVfgHNUWH4JLHNMvbRHNMxwNm0HNFWMhHNfA©k¥R¢�3�0 ,

ë

¢T¢j¥¤¨·¥¤¨ F

ë

¨k°

£Æ¡k¦Tc‰ikFIH9ivFWH’n|r·H4MK^`H4M

]

MVMvbRH4M Œ
[

mhMkŒ <•HN^`HNUIMLMVFXQYSvb>HNfuŒ
[

mVUWUIHNM†‘

EGFIHjO•HjO_Q„n`fR^|HNSVHNMžfRFˆQTSvbRHNbAOuFˆQTS#M

]

QTS?ikHNJ �\¦¤Áˆ¨

ä

Á .}æk¥Y¦ �´¥gæa¡~§j£ÆÁ

ë

¨KikH4f9MVFXQYSvbAO•FI^`MVF•¸‰_

]

MvbRHNM

ª>FWUXik™VmVMh_kbgH
w4mVf Q„HNfgfRFIMV^`HNfgmVMV^´ikHNf G’n`JL™VUIH
>vFWb
[

]

b†ikH‡O�pGUW^|n`fgFWbRShJ8m‰O¤‘0� J�“sHN^|HNM‰O

]

bRw•wNmšdkFIHNUWH4M

r‰HN_

]

MVMvbRH4M G•n|MkbgmVf•¸PM‰ikmVMV^~O•daHNfuŒ

]

SVfgHNM†c¶ikFWHš_an`JL™hUWH
>vH’J

]

bRSVHNJ

]

bRFXORQRSVH G•fgFWbgHNfRFIHNMLwNmVf G’n`MVy

bRmhf•¸‰M‰ivmVMV^0SVHNf

]

MVwNFIHNSVHNM†c
€•FWf…i#FWMeikFIHjO•HNf pGfRr‰HNFIb9HNFIMVHx•KHNbgSVnvikH(ikHNf G’n`MvbRmVfu¸‰M‰ikmVMh^#dan|fRy

^`H‡O•bRH4UWUWbšmVM‰i

]

Mh^`HN€”HNM‰ikHNb4c�ikFIHxO•FXQYS

]

mkŒ´HNFWMhH8HNFIMkŒ

]

QTSVHSG’n`MvbRmVfg™VmVMV_vbRdaHNfg_aHNbRbgmVMV^~ORO•bgf

]

bRHN^|FWH

O•b
[

mVbRw4bN‘

�)!���!&%

�

; +�9�*C(M0"!X9M( #$��9�8�;�+

E

]

O :‰FWHNU
ivFWHjOuHjO^G

]

™VFWbgHNUˆO>FXO•bsHjO¹cVHNFIM!Q„HNfuŒ

]

SVfgHNMxwNmKHNfgU
[

]

mVbRHNfgM†cVJLFIbRbRH4UˆO„ikHNJ

]

mPO’ikHNMDikmVfTQTS

ikFIH’EGH4bRHN_vbRFIn`MƒikHNf G’n`MvbRmVfg™VmVMV_vbRH’FIM!,

ë

§|ç�,W¥¤¦„ZVn`fRJ�dan`fgUWFIHN^`HNMPikHNM<ª>FWUXiVi

]

bRHNM6J0[ n|^`UIFˆQTS‰O•b�dvFWH4y

UWHš©�,

ë

­

ç�,W¥ �–MkŒŽn`fgJ

]

bgFWn`MhHNMž[ mVr‰HNfsikFIHšª>FWUˆivn`rVtuHN_vbRHsSVHNfg^`HNUIHNFWbgHNb„€>HNf…ikHNM†‘h‹GFWHNf”J8m �GtuHjiknvQTSxdan`f

]

UIUWHNJ�ikFWHsZVf

]

^`HsivHNf”º Ÿ¶HN_vbRFIdkFIbj[

]

b„ikHjO Q„HNfuŒ

]

SVfgHNM‰Oár‰HNf|[ m‰QT_VOuFˆQTSkbgFW^`b
€>H4fTikHNM¬‘`ª>HNFPikHNJ ShFWHNf

]

MVy

^`H4€>HNM‰ivHNbRHNM G’n`MvbRmVfgH
>kbgf

]

_kbgFWn`MPO•daHNfuŒ

]

SVfgHNMK€•FIfTi

]

m‰O•^|HNSVHNMPiKdan`MCHNFIMVHNJ

]

UˆOspGMkŒ

]

Mh^aO•™hmVMV_vb

HNFIMVHjO’qGrVtuH4_kbgHjO>HNfR_

]

MVMkbgHNMCª>FIUˆik™hmVMV_vb_;•qsrVtuHN_vbTO•mPQYSVH%=TcVJLFIbRbRH4UˆO
H4FWMVHNf•w4mVM
[

]

QTS‰Oub ,

ë

§*ç�,W¥¤¨�;ŽFWM

ikHNf p’QYSvbRH4fRM

]

QYSvr

]

f…ORQTS

]

ŒŽb�=9lamPQYS‰OubRf

]

bRH4^`FWH(dan`Moz�mVMV_vb<wNmoz�mVMV_vbNc”ikHNf<M
[

]

QTS‰O•bgHP\

]

QYSvr

]

fRy

™VmVMh_kbD; G’n`MvbRmhfR™VmVMh_kb�=„^`HjOum‰QYSvbN‘hZ

]

UWUXO

]

r·H4fGFIMKivFWHjOuHNf>UIn`_

]

UIHNM(˜GJL^`H4rVmVMV^š_aHNFWMƒZVn`UW^|HN™VmVMh_kb



�����

�

�K"����2�$	�� � ���
�X���&�&�	�2��� � �4���Y����� ���
�#	��r� �

� �

^`H¤ŒŽmVM‰ikHNMo€•FWf…i ;–‚ [m‰QT_aH�=…c ŒŽn|UW^`b(ikH4fKlam‰QTSkdan|fR^

]

MV^ei

]

MVM OgQYShfRFWbgbu€>HNFXO•HxFWM}HNFIMVHNfx©%,

ë

­

ç�,W¥¤¦T¥¤¨

\

]

QYSvr

]

f…ORQTS

]

ŒŽb_;Æ‚ [m‰QT_aHNM‰ORQTSVUIFWH��|HNM$=T‘~EGFWHši

]

ikmVfTQTSx^`H¹ŒŽmhM‰ikHNMVH4MUG’n`MvbRmVfg™VmVMV_vbRHA€>H4fTikHNMxJLFIbRy

bRH4UˆO8HNFIMVHjO �

ë

æaÁ±¥¤¦¤¡v¨`©*¢4ç�,ú©

ë

¦¤ÁW£)0hÂ6¡~¢¤c•ivHNf(ikFWH#<.FXQYSvbRmVMh^?ikHNfL^|H¹ŒŽmVM‰ivHNMVHNM z�mVMV_vbRH0Q¹nvikFIHNfRb4c

mVM‰ižikmVfTQTSžikFWHƒpGMV^

]

r‰HxikHNf

]

r‰Oun`UImVbRHNMeqGfgbTOu_anan`fTivFWM

]

bRHNM?ivHNfA^`H¹ŒŽmVMPikHNMVHNM�G’n`MvbRmVfg™VmVMV_vbRH

wNmxHNFIMVHNfLG’n`MvbRmVf•daH4fR_aHNbgbRHNb„mVM‰i(i

]

fg^`HjOubRHNUIUWb4‘

ß<Ü¶àNËkÚ—Ï‡ØNÖ ��	
Ë

E

]

O9ikmVf…QYSžikHNM0JLn|fR™VSVn|UWn|^`FˆOgQYShHNM0EGHNbgHN_kbgn`fAHNfgwNHNmV^|bRH G’n`MvbRmVfg™VmVMV_vbRrhFWUˆiK€•FIfTiCwNHNFIUWHNMv€>HNFXO•H

]

rh^`HNb

]

O•bgHNbNc•rVFXOLHNFWM G’n`MvbRmhfR™VmVMh_kbx^`H¤ŒŽmVM‰ikHNMo€•FWf…i—c•ikH4fxi

]

MhM

]

UˆO!+´¨Yí4ça¨`©*¢p.¶¡v¨À§j£ ikHNfLwNm

HNfg_aHNMVMVHNMPikHNM G’n`MvbRmVfxr‰HNwNH4FˆQTSVMVHNb<€•FWf…i—‘•E

]

OŠZ
FWM‰ikH4M{HNFIMVHjOLpsMkŒ

]

MV^~O•™VmhMV_kbgHjOLfRHN_vU

]

JLFWH4fRb

i

]

O«Z
FWM‰ikH4MCHNFWMVH‡O.MVH4mVHNM0ª>FWUXikn`rVtuH4_kbgHjO¹‘‰EGFIHLqsrVtuHN_kb…O•m‰QTSVHš€•FWfTiKM

]

QTS0ikHNfEQ„n`UIUWHNMPikmVMV^ƒikHNf

ª>HjOgQYSVfgHNFWrhmVMV^>H4FWMVHNf G’n|MkbgmVf
ikmVf…QYS_T0HNFWbgHNf

]

rVb

]

O•bRmhMV^’ivHjO†ª>FWUXikHjO

]

r6ikH4J pGMvŒ

]

MV^~O•™VmVMh_kb ikHNf

wNmVUIHNbRw4b
ŒŽHjOubR^`H4UWHN^|bRHNMUG’n|MkbgmVf.ŒŽn|fRbg^`HjOuHNbRwNb4ckrVFXO•i

]

Osº�M‰ikHšikHjO•ª>FIUˆikH‡O
HNfgfRHNFXQYSvb„FˆO•b4‘�T0HNMVM(i

]

O

ª>FWUXiŠJLH4SVfRHNfgH6qGrVtuH4_kbgH«H4MkbgS [

]

UIbNc

]

UWbgHNfRMhFWHNfgHNM(O•n`JƒFWbAqGrVtuH4_kbu¸‰M‰ikHNM(mVM‰iPG’n`MvbRmhfTi

]

fTO•bgHNUWUImVMV^

O•n<U

]

MV^`H~cVrVFˆO•i

]

O.^|HjO

]

J8bgHAª>FWUXi

]

mvŒ

]

UIUWH9qsrVtuHN_vbRH

]

rV^`H4b

]

OubRHNbsFˆOubN‘

ÊU@VÙjØ¹ÏjË B�BŽÖ
ÍáÛ

�

Ð·Í J(Ð‰Í·ÏjÖ
ÙjËkÍ

EGHNf Q„n|fR^

]

MV^žikHNf G’n`MvbRmVfgHNfR_aH4MVMkmhMV^K€•FIfTi�M

]

QTS�HNFIMVHNfšHNf•ŒŽn|UW^`fgHNFˆQTSVHNM?qsrVtuHN_vbTO•mPQYSVH ikmVfTQTS

ikFIH•ŒŽn|UW^|HNM‰ikHNMClvQTSVfgFWbRbgH’dan`UIUWwNn|^`HNM¬»

JKÐ‰Í‰ÏjÖáÙ��
ÖáÍ
Ú—Ï

�

ËvÙ 	 Ð BŽÛ‰ÖáÍ
Û 
�pGmPO•^`H4SVHNM‰ixdan`M(ikHNJ�^`H¹ŒŽmhM‰ikHNMVH4M!G’n|MkbgmVf

]

MkŒ

]

MV^~O•™VmhMV_kb

€•FWf…i9FWM<ikH4f„p’QTSkbgHNfRM

]

QYSvr

]

fTORQTS

]

ŒŽb

¿

Y

HNFWMhHjOá^`H¤ŒŽmVM‰ikHNMhHNM G’n`MvbRmVfg™VmVMV_vbRHjO
M

]

QTS<ikHNJ×M
[

]

QYS‰OubRHNM

ZVn`UI^`HN_an|MkbgmVfR™VmhMV_kb´^`HjOum‰QYSvbN‘¬Z

]

UWUXO

]

r·H4f«FIM0ikHNfšp’QTSkbgHNfRM

]

QTSkr

]

fTOgQYS

]

ŒŽbšæk¥R¢ +´¨Yí4ça¨`©j¢p.¶¡k¨À§‡£•¥R¢

_aHNFIM<ZPn|UW^|HN™VmVMV_vb„^`H¹ŒŽmhM‰ikHNM<€•FWf…i—ca€•FWfTi<ikHNf”pGMvŒ

]

MV^~O•™VmVMh_kb

]

UˆO„º�FWMhwNHNUW™hmVMV_vb�HNFWMh^`HjOubRmkŒŽb„mVM‰i

O•n|JLFWb
FW^|MVn`fgFWHNfgb ;Ž^`HNU
[

naOgQYSvbr= ; �´¥Ž©k¥�,

�

J � ¥Y¨V¨Læk¥¤¦k+´¨Yí4ça¨|©*¢p.¶¡k¨a§j£•¥¤Áˆ¨·¥¤¦�F

ë

¨v£–¡v¦\§~¥¤Áˆ¨·¥¤¨ �•ç�340v°

­

ça¦ .¶¡k¨À§‡£•Áˆ¨Š¢j¥¤Áˆ¨·¥Y¦ +L3�0v£•¥¤¦¤¨Vç�340

­

ça¦R¢�340hç•í¤£�0hç`£gM”æaça¨h¨

Ã

Áˆ¦gæ ¥Y¦å¥�,•ÁˆÂ6Áˆ¨hÁ±¥¤¦Y£)=T‘

�–J�Z

]

UIUWH>H4FWMVHNf
HNfuŒŽn`UW^|fRHNFXQYShHNM6lam‰QTSVH>FIM<ikHNf„p’QTSvbRHNfgM

]

QTSkr

]

fTOgQYS

]

ŒŽb†€•FWf…i6ikFWH”^`UIHNFˆQTSVH•lam‰QTSVy

O•bgf

]

bRHN^|FWHAOumV_kw4HjOROuFWd9ŒY[ mVf†tuHjikH4M8^|H¹ŒŽmVM‰ikH4MVHNMxz�mVMV_vb

]

MV^|HN€>H4M‰ikHNb4‘VEGFIHjO•HsUWn|_

]

UWHAlam‰QTS‰O•bgf

]

bRHN^|FWH

FˆOub9€•FIHåŒŽn|UW^`b ikH¹¸‰MhFWHNfgbN»†ikH4f9ZVn|UW^`H4™VmVMV_vbšikHjO

]

_kbgmVHNUIUWHNM0z�mVMV_vbRH‡O«€•FWf…i FIM�ivHNM

]

QTSvb :‰H4UWUWH4M

ikHNf p’QYSvbRH4fRM

]

QYSvr

]

f…ORQTS

]

ŒŽb4c

]

m‰Ou^`HNShHNM‰i}dan`M}ivHNf0[

]

m �`HNf…O•bxfRHjQTSvbRHNM†c�Shn`fRFIwNn`Mvb

]

UWHNM :‰HNUWUIH<;ŽFWM

pGrVrhFWUˆivmVMV^ �V‘

&%&

:‰HNUIUWH_\GmhJLJLHNf ��=.O•mV_vwNHjOgO•FWd<Œ
[

mVf
tuH‡ikHNM

]

_kbgmVHNUIUWHNMxz�mVMh_kb’^|HjO•mPQYSvbNcVrVFXOGivFWH

z�mVMV_vbRdaHNfuŒŽn`UI^`mVMV^ƒikHNMx^|UWHNFXQYSVH4MxpGMkŒ

]

MV^aOu™VmVMV_vb ;±w4mVf
[

m‰QT_b=�HNfgfRHNFXQYSvb„S

]

b4‘—E

]

ikmVf…QYS(€•FWfTiLHNFIMVH

ZVn`UI^`H<dan`M�lvQTSVfgFWbRbgHNMKH4fRwNHNmh^`bNc†€”n`r‰HNF†tuHjikHNfšlvQYShfRFWbgbAHNFWMVH

]

m‰O

]

QYSvb’J
[

n|^`UIFˆQTSVHNM�<•FˆQTSvbRmVMV^|HNM

fRH4™Vf
[

]

O•HNMvbRFIHNfRb4‘†EGFWH <•FˆQTSvbRmVMV^|HNMCivHNf6lvQYShfRFWbgbRHš_
[

n|MVMVHNMžikmVf…QYS0ikFIHX:

]

SVUIHNM0œLrVFˆO �~c w~‘Èª’‘‰€•FWH

FWM(pGrhrVFWUXikmVMV^ �h‘

&�&

]

Mh^`HN^|HNr‰HNMKFXO•bNc‰i

]

fR^|HjO•bgHNUWUIb>€”HNfTikH4M†‘

EsFWH•z�mVMh_kb…O•m‰QTSVH•€•FWf…i8Oun`U

]

MV^|H.ŒŽn|fRbR^|HjO•H4bRwNb4c`rVFˆO ikHNf„pGMvŒ

]

MV^~O•™VmVMh_kb„HNfgfRHNFXQYSvb†FˆOub
nvivHNf„i

]

O

Q„HNf•Œ

]

SVfRH4M#€”HN^`HNMCH4FWMVHjO´ZPH4SVUWHNf…OGr‰HNF”ikHNJ

]

_vbRmVHNUIU�r‰HNbRf

]

QTSkbgHNbRH4M G•n|MkbgmVfRH4UWHNJLH4Mkb_;Æ‚
[

m‰QY_aH4M$=

]

rh^`HNrVfgnvQYShHNML€•FWf…i—‘vE

]

r‰HNF¶€•FWf…i•tuHjivHNf„^`H¹ŒŽmVMPikHNMVH´z�mVMV_vb

]

UˆO„^`H¹ŒŽmVMPikHNM<J

]

fg_kFIHNfRb�mhM‰i8Oun`JLFIb

Œ
[

mVfƒikHNMCQ„n`fg^

]

Mh^?ikHNf G’n`MvbRmhfRHNfg_aHNMVMvmVMV^0¼NmVM‰OuFˆQTSkbgr

]

f

¾

^`HNJ

]

QYSvbN‘
pGMPORQTS

]

mVUIFˆQTS�_

]

MVM½ikHNf

Q„HNf•ŒŽn|UW^|mVMV^aO

]

UI^`n`fgFWbgSVJ8mPOá€•FWH>ŒŽn|UW^`b„r‰HjOgQYSVfgFWHNr‰HNMU;Ždk^|U–‘|ª>HNFˆOu™VFWH4UkFIM<pGrVrVFIUˆikmVMh^%�V‘
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Spalte
Zeile

0

1

2

3
4

410 2 3

a) Konturpunktbild b) Richtungen der Suchschritte

Das Konturrechteck

c) Darstellung der Kontur der Länge 10 durch :

 ][ 5677112343

    1) Konturcode

3) Konturrechteck: 
    - minimale Zeile: 0, maximale Zeile: 4, minimale Spalte: 0, maximale Spalte: 4

          

[ (1,0), (2,0), (3,1), (4,2), (3,3), (2,4), (1,4), (0,3), (1,2), (0,1) ]

2) Ortskoordinatenangabe:

 mit dem Anfangspunkt: p(0,1)

pGrhrVFWUXikmVMV^ �h‘

&�&

»‰E

]

f…O•bgHNUWUImVMV^6HNFIMVHNfLG’n`MvbRmVf4»VHNFWM pGMk€”HNM‰ikmhMV^aOur·H4FˆO•™hFWHNU

JKÐ‰Í‰ÏjÖáÙ��
ÖáÍ
Ú—Ï

�

ËvÙ*Ú‰ËaÏNÏjÖ
ÍáÛ 
 EGFWHšikmVf…QYSDikHNMHQ
H4f•ŒŽn`UI^`mVMh^aO•dan|fR^

]

MV^x^`H¤ŒŽmVM‰ikHNMhHNMPG’n`MvbRmhfRy

™VmVMh_kbgHŠJž[ m‰OROuHNM�JLFIbRHNFIM

]

M‰ivHNfAFWMeª>HNwNFIHNSkmhMV^K^|HNrVf

]

QYSvb9€”HNfTivHNM†cámhJ�wNm?HNFWMhHNf9wNmPO

]

JƒJLHNMVy

S
[

]

MV^`HNMPikHNM0z�mVMV_vb•ŒŽn|UW^`HšwNmx^`HNU

]

MV^|HNM†c¶ikFWHAHNFIMVH_G’n`MvbRmhf.ŒŽHNShUWHNfuŒŽfRHNF¶mVM‰iŠH4FWM‰ikH4mVbRFI^6fRHN™Vf‡[

]

OuHNMVy

bRFIHNfRb4‘�º�FWMhHLHNFWMPikHNmVbgFW^`H ª>HjORQTSVfRH4FWrVmVMh^ŠH4FWMVHNf<qsrVtuHN_kbg_an`MvbRmVfš_

]

MVM?wa‘ ª’‘áivmVfTQTS?ikFIHKpsMV^

]

r·H

HNFIMVHNfE:

]

ShUWHNMkŒŽn|UW^|H

�

¿




�

ð


"!"!"!�


�

Pvc·JƒFWb

�

�

]

UˆOX<•FˆQTSkbgmVMV^<ikHjO•^`H¤ŒŽmVM‰ikHNMhHNMPG’n`MvbRmhfR™VmVMh_kbgHjO.H4fRy

ŒŽn`UI^`HNM¬‘‰EGFWHjOuH :

]

SVUIHNMkŒŽn`UI^`HAFˆOub•€•FWHGŒŽn|UW^|bGwNmxr‰HjOubRFWJƒJLHNM

¿

�
»

EsmVfTQTS6ikFIH Q„HNfuŒŽn`UW^|mVMV^AivHNf]G’n|MkbgmVfR™VmhMV_kbgH•FWM ikHNf p’QYSvbRH4fRM

]

QYSvr

]

f…ORQTS

]

ŒŽb4c

]

m‰Ou^`HNShHNM‰i9dan`M

HNFIMVHNJ r‰HNUWFIHNrVFW^|HNM(pGm‰Ou^

]

Mh^aO•™hmVMV_vb«rhFˆO•wNmVJ ^`UIHNFˆQTSVHNM(z�mVMV_vb’wNmVf
[

m‰QT_—cV€•FIfTiŠH4FWMVH ZPn|UW^|H9dan`M

lvQTSVfRFIbRbgHNM6HNfRw4HNmV^`b4c`€>n|r‰HNFatuHjikHNf>lÀQYSVfgFWbgb�FWM<HNFWMhH>dan`M

]

QTSvb
J
[

n`^`UIFˆQTSVHNM <•FˆQTSkbgmVMV^`H4M6wNHNFW^|bN‘aEsFWH

<•FˆQTSkbgmVMV^`H4MKivHNf’lvQTSVfRFIbRbRH´_
[

n|MVMVHNM(ikmVf…QYS(ikFIH :

]

SVUIHNM(œårVFXO �X;ÆpGrVrVFIUˆikmhMV^ �V‘

&�&

=

]

Mh^`HN^|HNr‰HNM

€>H4fTikHNM¬‘aEGFWHsHNfgwNHNmV^|bRHE:

]

ShUWHNMkŒŽn|UW^|HG€•FIfTi F

ë

¨k£Æ¡k¦#3

ë

æk¥
^`H4M

]

MVMvbN‘vEGFIHjO•H•FIMLivHNf”‚—FWbRH4f

]

bgmVf„€>HNFIb

daHNfgrVfRHNFIbRHNbgH �„nvikFIHNfRmhMV^aOuJLHNbRShnvikH•€•FWf…iåwNmhf„‚
[

naOumVMV^6dan`M6daH4fTORQTSVFIHjikHNMVH4M9z�fgn`rVUIHNJLHNM†cj€•FWHsivFWH

ZVn`fgJ

]

M

]

U-OhO•HAnvikHNfsivFWHš•KHNfR_vJ

]

UWH
>vbRf

]

_vbRFWn|M†c`HNFIMV^`H‡O•HNbgwNbN‘h•KFWb•‹sFWUµŒŽH´ikHjOLG’n`MvbRmVf…Q¹nvikHjO•_

]

MVM

wa‘ ª’‘‰ikFWH ‚

]

^`H<HNFIMVHjO’qGrVtuH4_kbgHjOGivmVfTQTSCikFIH6ª>HjOubRFIJLJ6mVMV^šdan`MCº„QT_k™hmVMV_vbRHNMDO•™‰HNwNF•¸‰wNFWH4fRb•€>H4fRy

ikHNM¬‘áEsmVfTQTSCHNFWMhH6MkmVJƒHNfRFXORQTSVHA•

]

MhFW™VmVU

]

bgFWn`MžikFIHjO•HNfD:

]

SVUIHNMkŒŽn`UI^`H6_
[

n`MVMhHNM�OuHNUWrPO•b’_an|JL™VUWH�>kH
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G’U

]

ORO•F•¸‰_

]

bgFWn`MPO•™Vfgn`rVUIHNJLHacVn|SVMVH6i

]

r‰HNF

]

mkŒ”ivFWHšª>FWUXiVi

]

bgHNMx^`fgHNFµŒŽHNMxwNm(J [m‰OgO•HNM†cvFWM(H¹Ÿ¶HN_kbgFWdaHNf

T0HNFˆOuH«^|HNU [n~O•b•€”HNfTikH4M

¿

�N‘

º�FIMVH

]

M‰ikH4fRH6•KH4bRSVnvikHšwNmVf•HNFIM‰ikHNmhbRFW^|HNM(E

]

f…O•bgHNUWUImVMV^<dan`M#qsrVtuHN_vbR_an|MkbgmVfRH4MLFˆOub’ikFIHšpGMVy

^

]

r‰H0ikHNf

]

rPO•n`UImVbRH4M qGfgbTOu_anan`fTivFWM

]

bRHNM½ikHNf6^`H¤ŒŽmVM‰ikHNMhHNM G’n`MvbRmhfR™VmVMh_kbgHa‘„EGmVf…QYSeikFIHjO•H��–MVy

ŒŽn`fgJ

]

bgFWn|MVHNM?_

]

MVM?m†‘

]

‘„ikFIHK‚

]

^`H�;–zán~O•FWbgFWn|M$=AHNFWMhHjOåqsrVtuHN_vbRHjO9FIJ�ª>FIUˆi#^|HNM

]

m}O•™‰HNw4Fµ¸‰wNFIHNfRb

€>H4fTikHNM¬‘kEsFWHjOuH’E

]

fTOubRHNUIUWmVMV^~O

]

fRb•ivHNfRG’n`MvbRmhfRHNM<€•FWf…iåSVFIHNf„r‰HNdan`fgwNmV^`b4cVi

]

O•FIH.ŒY[ mVf”ikFIH’Ou™
[

]

bgHNfRH

<•HN_an`M‰OubRfgmV_kbgFWn|MCdan`M#“sf

]

mv€>HNfgbRn`rVtuH4_kbgHNM

]

m‰O’ikHNMCH4fRJLFIbRbRH4UWbRH¤MUG’n`MvbRmhfRHNMCH¹Ÿ¶HN_vbRFIdLFˆOubN‘¶EGHNf

G’n`MvbRmVf…Q¹nvikHL€•FIfTi

]

r‰HNfšdan`UWUXO•b‡[

]

M‰ikFI^`_aHNFIbTOuS

]

UIr·H4f

]

UXO•H4FWMžº UIHNJLHNMvb´ikHNf’ŒŽHjO•bg^`HNUIHN^`bgHNMžE

]

bgHNMVy

O•bgfRmV_vbRmhfGHNFIMVHNf G•n|MkbgmVf

]

Mh^`HN^|HNr‰HNM ð

�

‘

˜sJ�ikFWHA•KH4MV^`HAivHNfsikmVf…QYSxivFWH_G’n`MvbRmhfRr‰HjO•bgFWJLJ<mVMV^´HNfR_

]

MhMkbgHNMxª>FWUXiVO•bgfRmV_vbRmhfRHNM

]

mkŒ i

]

O

HNfuŒŽn`fTivHNfRUIFˆQTSVH8w4m�fRHjivmVwNFWH4fRHNM†c†€”HNfTikH4M?ikFWHƒdaHNfR_aHNbgbRHNbgHNM G’n`MvbRmVfgHNM†c„ikH4fRHNM?‚ [

]

MV^`HxHNFIMVHLdan|fRy

^`H4^`HNr‰HNMVH<“sf [n �|H6MVFˆQTSvb [mVr‰HNf…ORQTSVfRHNFIbRHNb4c

]

UˆO•MVFˆQTSkbsOuFW^|MVFµ¸‰_

]

Mkb•Œ [mVfsikHNMxŒŽn`UI^`HNM‰ivHNM#lvQTSVfgFWbRb\ikHNf

qsrVtuHN_vbRHNfg_aHNMVMvmVMV^<HNFWMV^|HjO•bgmkŒŽbAmVM‰i0O•n|JLFWb’FI^`MVn|fRFIHNfRb ;Ž^`HNU [naOgQYSvbr=_;��’¥Ž©k¥ ,
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MV^<UWFWH¤ŒŽHNfRb•HNFIMPG’n`MvbRmhfRHNMvrVFWUXi�;ÆpGrVrVFIUˆikmVMh^ �h‘��N=…c†ikHNfgHNMCz�mVMh_kbgH9FWM
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]
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]
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]

UWUXO—FWMAikH4f
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]

QYSvr

]

f…ORQTS

]
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ë
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]

QYSkŒŽn|UW^|HN™VmVMV_vb•^`H¤ŒŽmVM‰ikHNMx€•FIfTi—cVFXO•bsikHNfsZ

]

UWU†HNFIMVHNf•‚
[

mPQY_aH’H4fR_

]

MVMvbNcVmhM‰iŠHNFIMVHAª>HNS

]

M‰ikUImVMV^

ikFIHjO•HjO´‚
[

m‰QY_aH4MV™VfRn|rVUWH4JxO>€•FWf…iKHNf•ŒŽn|fTikHNfgUWFXQYS†cVmhJ�wNmCHNFIMVHNfswNm‰O

]

JLJLH4MVS
[

]

Mh^`HNM‰ivHNM†cV^`H‡ORQTSVUWn~O•y

O•H4MVHNM�G•n|MkbgmVfAwNmC^`H4U

]

Mh^`HNM†‘
EGH4f9psUW^`n|fRFIbRSVJ<m‰O•wNmVfAª>HNS

]

M‰ikUImVMV^(ikHjOA‚
[

m‰QT_aHNMV™hfRn`rhUWHNJxO>FXO•b

FWJ�ŒŽn`UW^|HNM‰ikH4MŠw4m‰O

]

JLJLHNMV^|H¹Œ

]

�|bN»

Z

]

UWUˆO”ikFWH´rVFˆOuSVHNf>daH4fR_aHNbgbRHNbgHLG•n|MkbgmVfRUIFWMVFIHacvikFWH”tuHNbRwNb\ikmVf…QYSxHNFIMVH’‚
[

mPQY_aH’r‰HNS

]

ŒŽbRH4b•FˆO•b4ckHNFIMVH

dan`fg^`HN^|HNr‰HNMVHs“Gf
[

n �|H>MVFXQYSvb
[

mVr‰HNf…O•bgHNFW^|bNcN€•FWf…iAO•FWH

]

UˆO†wNmA_kUIHNFWM’_vU

]

OROuFµ¸‰wNFIHNfRb¶mVM‰iši

]

JLFIb

]

UˆO—MVFXQYSvb

O•FI^`MVF•¸‰_

]

Mvb’Œ
[

mVfšikHNMCŒŽn`UW^|HNM‰ikH4M�qsrVtuHN_vbRHNfg_aHNMVMvmVMV^~ORORQTSVfgFWbRb•H4FWMV^|HjO•bgmkŒŽbNc—mhM‰i#Oun`JLFIb’FW^|MVn`fgFWHNfgb

;±^|HNU
[

n~ORQTSkb�=T‘ Z

]

UWUXO

]

r‰HNf<ivFWHLdaHNfg_aHNbRbgHNbRHSG’n`MvbRmVfg™VmVMV_vbRUIFWMVFIH

]

UˆO6OuFW^`MhFµ¸‰_

]

Mvb9H4FWMV^|HjO•bgmkŒŽb6€•FWf…i—c

€•FWf…i�ikFIHŠlamPQYSVHƒM

]

QTS#H4FWMVHNJ G’n|MkbgmVfR™VmhMV_kb O•™VFIf

]

UµŒ
[

n`fgJLFW^xFIM�ikH4M�M
[

]
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fTOgQYS

]

ŒŽbNchikHNf � &*H4fRy \

]

QTSkr

]

fTOgQYS

]

ŒŽb•mVM‰iƒikHNf &`œjHNfRy \

]

QYSvr

]

f…ORQTS

]

ŒŽb4c

€•FWH´pGrVrhFWUˆivmVMV^%�h‘

&��

wNHNFI^`bNcNŒŽn`fgbR^|HjO•HNbgwNbN‘~E

]

r‰HNF¶_

]

MVMƒikFWH’“sf
[

n �`HAivHNf�^`UIn`r

]

UWHNMxlam‰QTSVM

]

QYSvr

]

fRy

ORQTS

]

ŒŽb6ikmVf…QYSžHNFWMVH4M�labgHNmVHNfg™

]

f

]
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[
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r‰HNf ikFWH‡O•H”‚—FWMVFIH„dkFIHNUWH

]

M‰ivHNfRH G•n|MkbgmVfR™hmVMV_vbRHA[ mVr‰HNf

[

mVHNfgbNc4i

]
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]

UWU

]

UˆO

F
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]
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]

b
Œ

]

UˆOgQYSVHRQ„HNfg_aHNbRbgmVMV^~O•€>H4^`H•ivmVfTQTSVy

U

]

mkŒŽHNM†cVH4fR_

]

MVMvb•mVM‰i(i

]

JƒFWb>€•FIfTixikFIHjO•HDG’n`MvbRmVf

]
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]
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�0€•FWf…i�ivHNf6Z
[

mhUWUWdan|fR^

]

MV^

]

rV^`HNrhfRnvQTSVHNM†c

]

m‰QYS?€”HNFWU”O•FXQYSž_aHNFWM�qsrVtuHN_vbRmhMkbgHNfR^|fRmVM‰iv™VmVMV_vb

; �–MVMhHNMV™VmVMh_kb�=„FWM(ikHNfLG’n`MvbRmhf>¸‰M‰ikHNM(U
[

]

�`bN‘

�

)��

�TöÈö (¬ý
nÈû (�l n c����
ýNû +

�

�TöÈö�n ( �Kf
n ( �
ý
nÈû 
 a�l��sj�+†ôra¤öÈö ( � 
��l|ý
nÈõ„õ¹û���
 jjöÈö��g÷�� n l�(sa¹ö c��jû +

�

�TöÈö � +sn�� � �`û (�a�l|ýNû + ( �|û7n

( c���o �TöÈûpl 
 arl��sj�+±ûpl ��j �
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gefärbt

a

Konturrechteck

erster innerer Punkt

zweiter 
innerer
Punkt

Eine Kontura)

b

b/2

a/2

pGrhrVFWUXikmVMV^ �h‘

&

�h»—psm‰O Œ [mVUIUWmVMh^6dan`M(O•FXQYS [mhr·H4fTORQTSVMVH4FˆikHNMPikHNMUG’n`MvbRmhfRHNM

Zs[ mVf„ikFIHX<.HN™hfj[

]

OuHNMvb

]

bgFWn|M<ikHNf”E

]

bgHNM†caivFWH•HNFIMLqGrVtuH4_kb
_aHNMVMVw4HNFˆQTSVMVHNM¬cN€•FWfTi«ŒY[ mhf„ikFWH �–JL™hUWHNy

JLHNMvbRFIHNfRmhMV^(ikHjO«H4Mkbu€•FˆQT_aHNUIbRHNM�§

ë

¨v£–¡v¦

ë

¦¤Á±¥¤¨k£ÆÁ±¥¤¦T£•¥¤¨

�•­¯®

¥R§‡£•¥¤¦R§a¥¤¨h¨·¡v¨`©`¢4ç�,ú©

ë

¦¤ÁW£)0hÂ6¡~¢<FWMeikH4J

laFIJ8mVU

]

bgFWn`MPO•™Vfgn`^`f

]

JLJ³ 

�

� �
è

�

B � ŒŽn|UW^|HNM‰ikHšE

]

bRHNM‰OubRfgmV_kbgmVf•^`H4€
[

]

SVUIbN»

º�FWM0ß<Ü—àNËvÚ—Ï’FXO•b•HNFIM �•ËkÙjÜ
ÖáÍ ��dan`M†»

�

\GmhJLJLHNf•» �p\’²

�

“sf

]

mk€”HNfRbA» �p\’²

�

lab

]

fgbR™VmVMh_kbš»‰z>q%�p\’²

�

JLFIMVFWJ

]

UWHE:‰H4FWUWHš» �p\’²

�

J

]

>kFIJ

]

UIHE:‰HNFWUIH6» �p\’²

�

JLFIMVFWJ

]

UWH’l~™

]

UIbRH<» �p\’²

�

J

]

>kFIJ

]

UIH’la™

]

UWbRH<» �p\’²

�

G’n`MvbRmhfR_anan`f…ikFWM

]

bRH4M�»��†Ë B �

]

m‰O �7\´²

�

qsrVtuHN_vbR_anan|fTikFIM

]

bgHNM0»��†Ë�B&�

]

mPO �p\’²

EsFWH �•¡vÂ6Â8¥¤¦.r‰HNwNH4FˆQTSVMVHNb•HNFIMVH

]

mkŒÆOubRHNFI^`HNMPikH \GmVJLJƒH¹fgFWHNfgmVMV^6ivHNfGfgHN_an`MPO•bRfgmVFWH4fRbRH4M#qsrVy

tuHN_vbRHa‘
EGH4f!5s¦gça¡

Ã

¥Y¦Y£�fgHN™Vf
[

]

O•HNMvbRFIHNfRb•ikHNM#Œ
[

mVfšikH4M?Z
[

mVUIUWdan`fg^

]

MV^xHNFWMVH4f G’n|MkbgmVf9r‰HjOubRFWJƒJ6bRHNM

“sf

]

mk€”HNfRb4cáivHNf’Œ
[

mVf•tuHjikHjO9qsrVtuHN_vb’MVHNm0r‰HNfRHjQTSVMVH4b«€•FIfTi—‘¬EGFWHSG’n`JL™‰n`MhHNMkbgHLÄ‰£Æça¦Y£ .¶¡k¨a§j£>r‰HNy

wNHNFXQYShMVHNb(ikHNM H4fTO•bgHNMo^`H¹ŒŽmVMPikHNMVHNM�qGrVtuH4_kbgmVMkbgHNfR^|fRmVMPik™VmVMV_vbKH4FWMVHjOKqsrVtuHN_vbRHjO¤csikHNfKw4mVHNfTOub

^`H¤Œ
[

mVUWUIbG€•FIfTi—‘‰EGFIH«ŒŽn|UW^`H4M‰ikHNMxdvFWHNfLG’n`Jƒ™·n|MVHNMvbRHNM ;…Â6Áˆ¨VÁˆÂ6ç�,W¥ �„¥¤Á-,W¥Tc„Â6ç @*ÁˆÂ6ç�,W¥ �„¥YÁ-,W¥Tc„Â6Áˆ¨VÁW°

Â6ç�,W¥>Ä .Vç�, £•¥†mVMPixÂ6ç @|ÁˆÂ6ç�,W¥„Ä�.hç�,È£•¥#=†^`HNr‰HNM<ivFWH•z
naO•FIbRFIn`M6ivHNfádvFWH4f
º
QT_v™VmVMV_vbRH”HNFWMVH‡OáqGrVtuH4_kbgHjO

]

M¬‘aEGmVf…QYS ikFWHjOuH„dkFIHNf
pGMV^

]

r‰HNM6FˆOubáH4FWM6qsrVtuHN_kb†FIM9HNFIMVHNJ <•HjQTSkbgHjQT_ ;

�•­¯®

¥R§j£Æ¦Y¥#3�0v£•¥#3Y§�=áFXO•n|UWFWH4fRbN‘

EGFIH G’n|MkbgmVf
ikHjOáqsrVtuHN_vbRHjO ;–OuHNFWMVH”“GfgHNMVwNH%=V€•FWf…iAikmVfTQTSAikFIH G•n|JL™‰n`MVH4MkbgH�F

ë

¨k£Æ¡k¦R§

ëjë

¦RæaÁˆ¨hç`£•¥¤¨
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1

2
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4

410 2 3
 Konturenbilda)

Spalte

Zeile

1

2

0

1

2

3
4

410 2 3
gefundener innerer 
Punkt

b)

3
4

0

1

2

410 2 3

Objektunter-
grundpunkt

 Objektuntergrundpunktsuche

c) Rekursives Ausfüllen der  
    Vierernachbarschaftspunkte :

Objektbildd)

pGrhrVFWUXikmVMV^ �h‘

&

�v»—lam‰QTSVHAM

]

QTSxHNFWMhHNJ FIMVMVHNfgHNMxz�mVMV_vb

i

]

fR^`H‡O•bRH4UWUWb4c�ikFIHLivFWH

]

r‰O•n|UWmVbgHNM}qGfgbTOu_anan`fTivFWM

]

bRHNM?ivHNf9daHNfg_aHNbRbgHNbRH4M G•n|MkbgmVfR™hmVMV_vbRH

]

MV^`FIrVbN‘

+L,-,I¥«qsrVtuHN_vbR™VmhMV_kbgHA€>HNf…ikHNM(ikmVf…QYSDikFWHšpGMV^

]

r‰H9FISVfRH4f«qsfRb…O•_anan|fTikFIM

]

bgHNM<;ÆikFWHDG’n`JL™‰n|MVHNMvbRH

�•­¯®

¥g§j£¯§

ë*ë

¦gæaÁˆ¨Vç`£u¥¤¨N=si

]

fR^|HjO•bgHNUWUIbN‘

EsmVfTQTSCikH4M#qsrVtuHN_vbRHNfg_aHNMVMvmVMV^aO

]

UI^`n`fgFWbgSVJ8mPO
€•FWf…iKOun`JLFIb•HNFWMVHš‚—FXO•bRH<ivHNfGH4fR_

]

MVMvbRH4M#qsrVy

tuHN_vbRHšHNfRwNH4mV^`b4c—ikFIH

]

UXO«“sfRmVM‰ivU

]

^|HåŒ
[

mhfAikFWHšFWM G

]

™hFWbRH4U
�8dan|fR^|HjO•bgHNUWUIbRH

ë

­ˆ®

¥R§j£

­

ç*¢4Á±¥¤¦Y£u¥!B´¥

Ã

¥T°

©a¡v¨`©*¢T¢�340•î ç`£

ä

¡v¨`©xikFWHNMvbN‘¶EGFIHjO•H ‚—FˆO•bgH<O•bgHNmVHNfgb’^`HNJƒHNFWM‰O

]

J³JƒFWbsikHNMCFIM0ikHNJ qsrVtuHN_vbRrVFIUˆiLHNMvbRy

S

]

UWbRH4MVHNMHG’U

]

OgO•F•¸‰wNFWH4fRmVMV^~O•FIMkŒŽn`fgJ

]

bgFWn`MhHNMxikHNfsª>FIUˆik™hmVMV_vbRH’mVMPiŠJLFIb>ivHNMxJLFWbgbRHNUXO H4FWMVHjO

­

Á-,•æ`°

.¶¡v¨À§j£

­

ç*¢4Á±¥¤¦Y£u¥¤¨ B’¥

Ã

¥Ž©a¡k¨|©*¢T¢�340•î ç`£

ä

¥¤¦.^|HN€>n|MVMVHNMVH4MKª>H4€>HN^|mVMV^aOuFWMkŒŽn|fRJ

]

bRFIn`MVHNM

]

MhS

]

M‰ixHNFWMhHjO

ŒŽn`fgJ8mhUWFWH4fRbRH4M <•HN^`H4UˆO

]

bRwNH‡O•ikFWHAª>H‡O•bRFIJLJ6mVMV^šikH4f•MVHNmVHNMUQ„HNf…ORQTSVFWHNrhmVMV^aOudaHN_vbRn`fgHNM†‘vEGHNfsn`r‰HNM

^`H4M

]

MVMvbRH.<•HN^`HNUXO

]

bRw´O•bRH4UWUWb HNFWMVHspsrk€
[

]

^`mVMV^šwN€•FˆOgQYShHNM6ikH4M8HNfgJLFWbgbRHNUIbRHNMšª>HN€”HN^`mhMV^aOuFWMkŒŽn|fRJ

]

y

bRFIn`MVH4MŠmhM‰iKikH4MŠH4fR_

]

MVMvbRH4M qsrVtuHN_vbRFIMkŒŽn`fgJ

]

bgFWn|MVHNMƒi

]

f4‘

ª>H4FˆO•™hFWHNUIHáŒ
[

mVf º fg_aHNMVMvmVMV^’dan|M8qsrVtuHN_vbRHNM

]

m‰O�HNFWMVH4J×‹

]

UIrVrVFIUˆi«H4FWMVHNf†fgH

]

UIHNM8l~wNHNMVH\O•FWMPi«FWM

ikHNMƒpGrVrhFWUˆivmVMV^`H4M �V‘

�

rVFXO	�V‘È›’mVMPiåFIMLikH4MLpGrhrVFWUXikmVMV^|HNM �V‘

&

›’rVFˆO	�h‘

&

&’daHNf…ikHNmVbgUWFXQYSvbNcjikFIH•JLFWb

‹GFIUµŒŽHxikH‡O laFIJ8mhU

]

bgFWn|M‰O•™Vfgn`^|f

]

JƒJxO9 

�

� �„è

�

B �CHNfRwNH4mV^`b6€”n`fTivHNM}OuFWM‰i—‘„psrVrVFWUXikmVMV^ �h‘

&�'

wNHNFI^`b”HNFWMVH´JLFWb”‹GFIUµŒŽH´ikHjO>SVFIHNf„HNMkbu€•FXQY_aHNUIbRHNM6n|rVtuHN_vbRr

]

O•FWH4fRbRH4MLª>HN€”HN^`mhMV^aOgORQTS
[

]

bgwNHNfTO

ð

�•HNfRJLFIbRy

bRH4UWbRH �’y G’n`JL™‰n|MVHNMvbRHxikH4f Q
H4_kbgn`f•ŒŽH4UˆikHNfšwNmeikHNf<¼NbRmPORO7O

¾

�

ª>FWUXiVO•H

[

mVHNMhwP;–pGrhrVFWUXikmVMV^ �h‘

&

›�=T‘

‹GFIHNf>FXO•b•ivHNmVbRUIFˆQTS8w4mKOuHNSVHNM¬cVi

]

�<ª>HN€>HN^|mVMV^~O•daHN_vbRn|fRHNM8Œ
[

mhfsikFWH’H4fR_

]

MVMvbRH4MKqsrVtuHN_kbgHacvikFWH•O•FˆQTS

r‰HN€>H4^`HNMS;–ikFIH>la™VfgHjQYShHNfRFIM$=Tc¤^`HjOgQYS
[

]

bRwNb†€”n`f…ikHNMšO•FIM‰i’mVM‰i9i

]

�´i

]

O†SVn`Jƒn`^`H4MVFˆOuFWHNfgbRH]Q„HN_vbRn|f•ŒŽHNUXi

ikmVf…QYS(ikFIHšZPn|fRJ ivHNf•HNfR_

]

MVMkbgHNM ;±r‰HN€”HN^`bgHNM$=•qsrVtuHN_vbRH’^|HN™Vf
[

]

^`bsFˆOubN‘

� #uôNõ¤öˆ÷�
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pGrVrhFWUˆivmVMV^ �V‘

&

›v»—º�FWMCqsfRFI^`FIM

]

UIrVFWUXi

]

m‰OsikHNfs¼¤bRm‰OgO7O

¾

yulaH

[

mVHNMVw

;Æº FIMVH6la™VfgHjQYShHNfRFIMLr‰HN€>HN^|bsO•FXQYSxdan`f•H4FWMVHNJ�fRmhSVHNM‰ikH4MK‹sFWMvbRHNfg^`fRmhM‰i =

pGrVrhFWUˆivmVMV^ �V‘

&

�~»—ª>FIUˆi8dan|MKOuFˆQTS?[ mVr‰HNf…ORQTSVMVHNFXikHNM‰ikH4M!G’n|MkbgmVfRHNM ;ŽwNm(ikHNJ ª>FWUˆi �V‘

&

›N=

;ŽFWMvdaHNfRbgFWHNfgbr=
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pGrVrhFWUˆivmVMV^ �V‘

&

&v»—EGFIH’fRH4_an`M‰OubRfRmhFWHNfgbRHNMP;ŽHNfR_

]

MVMkbgHNM$=•qsrVtuHN_vbRH

]

m‰OsikHNMHG’n`MvbRmVfgHNM

FIMKª>FIUˆi �h‘

&

�X;ŽFWMvdaHNfRbgFWHNfgbr=

psrVrVFWUXikmVMV^,�V‘

&
'

»¶E

]

O.SVn|JLn`^|HNMVFXO•FWH4fRbRH Q
H4_kbgn`f•ŒŽH4Uˆi6wNmVfsikHNfs¼Nbgm‰OROpO

¾

�

laH

[

mVHNMhw
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º�FWMVH‡O’ikHNf´O•™

]

MVMVHNMPiVO•bgHNM†c

]

r·H4f

]

m‰QTSCOgQYSv€•FWH4fRFW^~O•bgHNMC“GH4rVFWHNbgH6ikH4f’ikFI^`FIb

]

UIHNMCª>FIUˆiky mVM‰i#laFI^`y

M

]

UWdaHNf

]

fRr‰HNFIbRmVMh^6FˆO•b\ikFWH Q
H4f

]

fgr‰HNFWbgmVMV^9dan|Mxª>FWUXiVO•H

[

mVH4MVwNHNM†c~ikHNfRH4Mxº�FWMVwNH4UWrVFIUˆikHNf ikmVfTQTSLHNFIMVH

wNHNFIbRUIFˆQTS«™‰HNfgFWnvikFXORQTSVH_:‰HNFWUIHNM‰O•™hfRmVMV^

]

rVb

]

OubRmVMV^šikH‡O¹caikmhfTQTS8HNFIMVHRG

]

JLHNf

]

™VfRn`tuFIwNFWH4fRbRH4M†cjª>FWUXiVO•FIy

^`M

]

UˆOsHNfRwNH4mV^`b•€”HNfTikH4M†‘‰EGFWHšª>HjOubRFIJLJ6mVMV^Adan`M(ª>HN€”HN^`mhMV^aOudaHN_kbgn`fgHNMxHNfRU

]

MV^|b.Œ
[

mVfsivFWH_Q„HNf

]

fRy

r‰HNFWbgmVMV^sdan`M ª>FWUˆihO•H

[

mVHNMVw4HNMGH4FWMVH�FIJLJLHNfh^`f
[

n �`HNfgH•ª>HjivHNmVbRmhMV^VcjikH4MVM«Œ
[

mVf†dvFWH4UWH„pGMv€>H4M‰ikmVMV^|HNM

FˆOubAHNFWMVHšJ
[

n`^|UWFXQYS‰Oub•^`HNM

]

mVHƒª>HN€>H4^`mVMV^~OROgQYS
[

]

bRwNmhMV^xMVn`bu€>H4M‰ikFW^h‘—EsFWH��sm

]

UIFWb
[

]

bTOudaHNfRr‰HjOgO•HNfgmVMV^

ikHNf\ª>FWUXik€•FWHjivHNfR^

]

r‰HGShHNfR_
[

n`JLJƒUWFˆQRShHNf�ZVHNfgM‰O•H4SV^`HNf
[

]

bgH’FˆOub
H4FWMVHAivFWHjOuHNf”pGMk€”HNM‰ikmhMV^`HNM¬cÀFIMxikHNf4c

r‰HjO•n|M‰ikHNf…O

]

mkŒ¶ivHNf�º�JL™vŒ
[

]

MV^|HNfTOuHNFWbgHacN_aHNFWMhH

]

mkŒŽ€”HNM‰ikFI^`HNM<•

]

�`M

]

SVJLHNMAwNmhf �sm

]

UWFWb
[

]

b…O•daHNfgr·H‡O•y

O•H4fRmVMV^ ;ŽJ
[

n`^|UWFˆQTS‰Oub>JLFIb•^`HNfgFWMV^|HNJ ‹

]

f…ik€

]

fRH

]

mkŒŽ€

]

M‰i =sHNfR€
[

mhM‰ORQTSkb´O•FIM‰i—‘¶º�FWMVH ikFWHjOuHNf´•

]

�`y

M

]

SVJLHNM?FˆOubLivFWH(pGmkŒŽ€
[

]

fRbTOu_an`MvdaHNfTOuFWn|M†cár‰HNFsikH4f8HNFIM �`œ`‹sw�:‰HNFIUWHNM‰Ou™VfRmhMV^aOuFW^`M

]

UsikmVf…QYS?HNFIMVH

:‰€•FˆOgQYShHNMkrhFWUˆivFWMvbRHNfg™·n|U

]

bRFWn|M8FIMxHNFWMKl~FW^`M

]

U†S
[

n|SVHNfRH4fsª>FWUˆiv€•FWHjikH4fR^

]

r‰H¹ŒŽfRH

[

mVHNMhw ;Ždan`fRw4mV^aOu€>HNFXO•H

FWMxHNFIM

&

œ`œ|‹Gw :‰H4FWUWH4M‰O•™VfgmVMV^~O•FW^|M

]

Us=�mVJƒ^`HN€

]

M‰ikH4UWb>€•FIfTi—‘

Z
[

mVf6ikFIHP:‰€•FˆORQTSVHNMvrVFIUˆikFIMkbgHNfR™‰n`U

]

bgFWn`MCH�>kFXO•bRFIHNfRH4M�daHNfTOgQYShFWHjikH4MVH Q„HNf•Œ

]

SVfRHNM¬c�ikFIHLFWMeO•b

]

bgFWy

ORQTSVHacvr‰HN€>HN^|mVMV^~O

]

i

]

™VbgFWdaHAmVM‰iLr‰HN€>H4^`mVMV^~O•daHN_vbRn|fR^|HjO•b
[

mVbRwNbgHEQ„HNf•Œ

]

SVfRH4MLmVMvbRHNfgbRHNFIUWb�€”HNfTikH4M

¿

‘

Z
[

mVfAUIHNFˆOubRmVMV^~O Œ
[

]

SVFW^|H � MvbRH4fR™‰n`U

]

bRFIn`M‰OudaHNf•Œ

]

SVfRH4MC€>HNf…ikHNM��–MkŒŽn`fgJ

]

bgFWn|MVHNM
[

mhr·H4f9ivFWH<ª>HN€”HN^`mVMhy

^`H4M

ð

ck€”HNUˆQTSVHsFWMxwN€>H4F—‹

]

UWrhrVFWUXikHNfRMƒO•b

]

bgb•¸‰M‰ivHNM†cVr‰HNM
[

n|bRFW^|bN‘�Q„HN_vbRn|fRHNM<r‰HjORQTSVfRH4FWr‰HNM8Œ
[

mVf�tuH‡ikHNM

z�F->vHNUaFWJ×HNf…O•bgHNM6‹

]

UWrVrhFWUˆiAOuHNFWMVH„daHNfgJ8mhbRUWFXQRSVH Q
H4fTORQTSVFIHNrVmVMV^_; <.FXQYSvbRmhMV^•mVM‰i6ª>HNbgf

]

^’ikH4f Q„HNfgy
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(Regel 7)

zu allen Nichtobjektpunkten

Zuordnung des Hintergrundvektors 

NEINJA

Optimiertes Vektorfeld

Bewegungsinformationen
(Vektorfeld) Objektinformationen

Translatorische Bewegung?

Bestimmung des Majoritätsvektors 
des Hintergrundes 
(Hintergrundvektor)

  (Regel 6)

Bestimmung von Ergänzungspunkten 
zu den erkannten Objekten 

Erhalt der alten
Vektoren

( Regel 1-5 ) ( Regel 8-9 )

sierung  

Homogeni-

Hintergrundbewegung

Homogeniserung der 

Ergänzung der Objektpunkte

Homogenisierung der

Objektbewegung

zu diesen Ergänzungspunkten 

 Bestimmung der Majoritätsvek- 
toren innerhalb der Objekte

Zuordnung der alten Bewegungsvektoren
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