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[JdN-N2� �(J,xKN2 PNF Fz+KNFz+J,xKN2
>0PNGG PN- 'N-,/NH+J)N *2P PN- +z+,�xKGJ�

Kante im

RC30-Bild

Grauwert-

profil

Punkt-

verteilungs-

funktion

\vv� �l @w2+N2w2wG�,N�

sto@w-,+N2 Awu0v,N2� DN0FN+-J,uKN, '0+N2+JwG *2P B2M0-Fw+J02,LNKwG+



#wv� rl \GGLNFNJ2N �*,�+�GJuKN 'w-wFN+N- PN, '-0L-wFF,�,+NF, [?"C�

�� �f]JGPH00-PJ2z+N2 20-FJN-+ z*M NJ2N2 Fz�JFzGN2 Cz*/+/*2H+zy,+z2P )02 �sw�sFF �>z��
,+zy,MzH+0- f �sw�s�Fz�JFzGN2 Cz*/+/*2H+zy,+z2P� -wf�wh�w yfz-x+z2 �����

�� �!f�g� Y '� �!f�g� Y '� $xKN-*2L
w� �!f�g� Y 'w �!f�h� Y 'w ^dJ2J+�+
v� �!f�g� Y x0, wy Y 'v �!f�g� Y x0, wy Y 'v
u� �!f�g� Y ,J2 wy Y 'u �!f�g� Y ,J2 wy Y 'u
t� �!f�g� Y x0, y Y 't �!f�g� Y x0, y Y 't
s� �!f�g� Y ,J2 y Y 's �!f�g� Y ,J2 y Y 's
r� �!f�h� Y - Y x0, y Y 'r �!f�g� Y - Y x0, y Y 'r +z2LN2+JzGN

!N-�NJxK2*2L �
q� �!f�h� Y - Y ,J2 y Y 'q �!f�g� Y - Y ,J2 y Y 'q +z2LN2+JzGN

!N-�NJxK2*2L w
p� �!f�g� Y �-wg�svqu� Y 'p �!f�g� Y �-wg�svqu� Y 'p -zPJzG,�FFN+-J,xK -v

��� �!f�g� Y ,J2 �- Y ���up�qr� Y '�� �!f�g� Y ,J2 �- Y ���up�qr� Y '�� -zPJzG,�FFN+-J,xK
��� �!f�g� Y ,J2 �- Y ���pq�ru� Y '�� �!f�g��,J2 �- Y � ���pq�ru� Y '�� -zPJzG,�FFN+-J,xK
�w� �!f�g� Y ,J2 uy Y '�w �!f�g� Y ,J2 uy Y '�w

xKN2 ]JGPLN0FN+-JN� H�22N2 P*-xK ]G0xH�
z*,LGNJxK*2LN2 FJ+ $NGy,+HzGJy-JN-*2L
P*-xK �*,�+�GJxKN 'z-zFN+N- yN,+JFF+ (N-�
PN2� "2+N-,xKJNPGJxK,+N $�+�N �*,�+�GJxKN-
'z-zFN+N- (N-PN2 )N-(N2PN+ *2P M�K-N2 yNJ
z2zG0LN2]JGPN-2 �* �*M-JNPN2 ,+NGGN2PN2Z-�
LNy2J,,N2� [JN �*,�+�GJxKN2 'z-zFN+N- H�2�
2N2 -NJ2N Fz+KNFz+J,xKN ^2,�+�N ,NJ2 0PN-
z*xK /K�,JHzGJ,xK yNL-�2PN+ ,NJ2� Zy2N-
��prs� N2+(JxHNG+N NJ2N2 $z+� �*,�+�GJxKN-
'z-zFN+N-� PJN J2 PN- ?zLN ,J2P� PJN ,�,+N�
Fz+J,xKN2 ]JGPMNKGN- J2 PN2 p D-*yN-/*2H�
+N2 �* yN,NJ+JLN2� [JN,N- -NJ2Fz+KNFz+J,xKN
^2,z+� (*-PN )02 D-�2 ��prp� z*M NJ2N2
$z+� )02 uu 'z-zFN+N-2 N-(NJ+N-+� PN- PJN
,�,+NFz+J,xKN2 ]JGPMNKGN- J2 NJ2NF %z,+N-
)02 tet ]JGP/*2H+N2 yN,NJ+JL+� Azx0y,N2
��pq�� N2+(JxHNG+N NJ2N2 /K�,JHzGJ,xK yN�
L-�2PN+N2^2,z+�� PN- *F(N2JLNFz+KNFz�
+J,xK LN-NxK+MN-+JL+N 'z-zFN+N- N-L�2�+ (*-�
PN �Azx0y,N2 w��r� ,JNKN #zy� u��

'z2xK-0Fz+J,xKN [>\� *2P "G+-z\zF�
^*M2zKFN2 yz,JN-N2 z*M PN- @0FyJ2z+J02
)02 u y�(� p \\[�>z+-J�N2 )02 u #NJGHz�
FN-z,� [JN �*,zFFN2M�L*2L PN- #NJGyJGPN-
yN-�xH,JxK+JL+ PJN @zGJy-JN-*2L PN- #NJGHz�
FN-z,� ,0 Pz,, +KN0-N+J,xK HNJ2N ,�,+NFz+J�
,xKN2 ]JGPMNKGN- z*M+-N+N2 ,0GG+N2� B2 PN-
'-z�J, J,+ Pz, zyN- 2JxK+ PN- EzGG� ]JGPMNKGN-
(N-PN2 /-JF�- P*-xK #NF/N-z+*-NJ2V�,,N
KN-)0-LN-*MN2 � PJN \\[�>z+-J�N2 ,J2P z*M
@N-zFJHH�-/N-2 X�JN-+� PJN NJ2N2 z2PN-N2
^*,PNK2*2L,H0NdJ�JN2+N2 zG, PJN @zFN-z�

H�-/N- KzyN2� ^*�N-PNF J,+ NJ2 )N-+JHzGN-
#NF/N-z+*-L-zPJN2+ J2 PN- </+JH 2JxK+ )N-�
FNJPyz-�
BF EzGG NJ2N- ]G0xHz*,LGNJxK*2L 0K2N

$NGy,+HzGJy-JN-*2L yNNJ2V*,,N2 PJN ,�,+NFz�
+J,xKN2 ]JGPMNKGN- PJN %N,JP*N2 PN- ]JGP�
H00-PJ2z+N2� ^GGN ]JGPH00-PJ2z+N2-N,JP*N2
NJ2N, ]G0xHN, H�22N2 JF ]JGP-z*F �yN-Gz�
LN-+ *2P J2 #NJGV�xKN2 LNFJ++NG+ (N-PN2�
[*-xK PJN >J++NGyJGP*2L (N-PN2 PJN �*M�G�
GJLN2 ENKGN- -NP*�JN-+� (�K-N2P PJN ,�,+NFz�
+J,xKN2 ENKGN- *2)N-�2PN-+ yGNJyN2� [JN
�yN-GzLN-+N2 *2P LNFJ++NG+N2 ]JGPH00-PJ2z�
+N2-N,JP*N2 LNyN2 NJ2N2 L*+N2 ~yN-yGJxH
�yN- PJN DN0FN+-JN PN- ,�,+NFz+J,xKN2 ]JGP�
MNKGN-� 2JxK+ INP0xK �yN- PN-N2 D-��N� [z
NJ2 #NJG PN- ,�,+NFz+J,xKN2 ]JGPMNKGN- P*-xK
<-JN2+JN-*2L,*2yNHz22+N H0F/N2,JN-+ (J-P�
MzGGN2 PJN �yN-GzLN-+N2 *2P LNFJ++NG+N2 ]JGP�
H00-PJ2z+N2-N,JP*N2 zGGLNFNJ2 HGNJ2N- z*,
zG, PJN P*-xK $NGy,+HzGJy-JN-*2L yN-NxK2N+N2
,�,+NFz+J,xKN2 ]JGPMNKGN-� $JN �NJLN2 zGGN-�
PJ2L, ,NK- L*+ PJN LN0FN+-J,xKN E0-F PN-
,�,+NFz+J,xKN2 ]JGPMNKGN- z2 *2P (NJ,N2 yNJ
]G0xHz*,LGNJxK*2LN2FJ+ $NGy,+HzGJy-JN-*2L
z*M 20xK 2JxK+ N-Mz,,+N ,�,+NFz+J,xKN ENKGN-
KJ2� ]NJ HGNJ2N2 ]G�xHN2 Hz22 JK-N ^*,,z�
LNH-zM+ zGGN-PJ2L, NJ2LN,xK-�2H+ ,NJ2�
[JN J2 ^yy� w LN�NJL+N2 �yN-GzLN-+N2 *2P

LNFJ++NG+N2]JGPH00-PJ2z+N2-N,JP*N2PN*+N2
z*M PJN LN2z22+N2 "-,zxKN2 PN- ,�,+NFz+J�
,xKN2 ]JGPMNKGN- KJ2� [JN,N ,�,+NFz+J,xKN2
]JGPMNKGN- H�22N2 2JxK+ FJ+ PN2 $+z2Pz-P�

stn 'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 q�t��n



UltraCamD Bergbau DMC Gent

\vv� tl �vN-GwLN-+N *2P LNFJ++NG+N [JGPH00-PJ�
2w+N2-N,JP*N2�

Parameter 79 Parameter 80

\vv� sl LNFNJ2,wFN �*,�+�GJuKN 'w-wFN+N- M�-
PJN Y>Z�

� [JN E0-FNG2 M�- PJN JF E0GLN2PN2 LN2z22+N2
�*,�+�GJxKN2 'z-zFN+N-2 PN, '-0L-zFF,�,+NF,
]?"C ,J2P z*, 'Gz+�L-�2PN2 *2+N- (((�J/J�*2J�
Kz220)N-�PN �$N-)JxN�]?"C� z*MLNM�K-+�

,�+�N2 PN- �*,�+�GJxKN2 'z-zFN+N- 0/+JFzG
N-Mz,,+ (N-PN2� (N,(NLN2 Pz, Kz220)N-,xKN
'-0L-zFF �*- ]�2PNGyG0xHz*,LGNJxK*2L
]?"C *F ,/N�JNGGN �*,�+�GJxKN 'z-zFN+N-
M�- PJN [>\ *2P PJN "G+-z\zF N-(NJ+N-+
(*-PN�� >J+ PN2 'z-zFN+N-2 v��vv H�22N2
$�2xK-02J,z+J02,MNKGN- PN- [>\ N-Mz,,+
(N-PN2� FJ+ vu�u� Gz,,N2 ,JxK /N-,/NH+J)N
^yyJGP*2L,MNKGN- PN- #NJGHzFN-z, yN-�xH�
,JxK+JLN2 *2PFJ+ ru�rr -zPJzG,�FFN+-J,xKN
!N-�NJxK2*2LN2 PN- #NJGHzFN-z,� [z ,JxK
�NJL+N� Pz,, ,JxK PJN #NJGHzFN-z, ,NK- �K2GJxK
)N-KzG+N2� H�22N2 FJ+ PNF 'z-zFN+N- rp
LGNJxKN !N-�2PN-*2LN2 PN- @zFFN-H02�
,+z2+N zGGN- u #NJGHzFN-z, N-Mz,,+ (N-PN2
*2P FJ+ q� LGNJxKN -zPJzG,�FFN+-J,xKN !N-�
�NJxK2*2LN2 PN- u #NJGHzFN-z, �,JNKN
^yy� v��
E�- PJN "G+-z\zF yN,+JFFN2 PJN �*,�+��

GJxKN2 'z-zFN+N- uw yJ, rv !N-,xKJNy*2LN2
J2 � *2P �� >z�,+zy,�2PN-*2LN2 *2P [-N�
K*2LN2 PN- q #NJGFz+-J�N2 LNLN2�yN- PN-
�N2+-zGN2 >z+-J�� B2 INPNF EzGG (J-P yN�
-�xH,JxK+JL+� Pz,, yN2zxKyz-+N ]JGP+NJGV��
xKN2 P*-xK !N-H2�/M*2L,/*2H+N yNJ PN-
]JGP)N-NJ2JL*2L FJ+NJ2z2PN- )N-y*2PN2
,J2P� [JN "G+-z\zF[ *2P PJN "G+-z\zF�
KzyN2 ,NK- �K2GJxKN ]JGP� *2P #NJGyJGPM0-�
Fz+N� (N,(NLN2 M�- yNJPN @zFN-z, PN- LGNJ�

xKN ^2,z+� �*,�+�GJxKN- 'z-zFN+N- )N-(N2�
PN+ (N-PN2 Hz22�  NLN2 *2+N-,xKJNPGJxKN-
[-NK*2LN2 PN- "G+-z\zF�]JGPN- (J-P )02
]?"C z*+0Fz+J,xK �yN-/-�M+� 0y PJN �!�
0PN- PJN �!�E0-Fz+,NJ+N L-��N- zG, PJN z2PN-N
J,+� *F PJN �*,�+�GJxKN2 'z-zFN+N- -JxK+JL
z2�*,N+�N2� �*,�+�GJxK �* PN2 HzFN-z,/N�J�
X,xKN2 'z-zFN+N-2 ,J2P PJN $+z2Pz-P/z-z�
FN+N- � yJ, �w PN, '-0L-zFF, ]?"C �*
)N-(N2PN2� ]?"C �yN-/-�M+ PJN �*,�+�GJ�
xKN2'z-zFN+N- z*M ]N,+JFFyz-HNJ+ *2P Z-�
M0-PN-2J, P*-xK NJ2N@0FyJ2z+J02 NJ2N, $+*�
PN2+�#N,+, FJ+ PN- @0--NGz+J02 *2P PN- J2�
2N-N2 ]N,+JFF+KNJ+ PN- �*,�+�GJxKN2 'z-z�
FN+N- �Azx0y,N2 �pq��� =JxK+ N-M0-PN-GJxKN
'z-zFN+N- (N-PN2 z*+0Fz+J,xK z*, PN- ]N�
-NxK2*2L N2+MN-2+� *F ~yN-/z-zFN+N-J,JN�
-*2LN2 �* )N-KJ2PN-2� ,0 Pz,, PJN M0GLN2P
z2LNLNyN2N2 �*,�+�GJxKN2'z-zFN+N- 2*- PJN
$+z-+/z-zFN+N- Pz-,+NGGN2� PJN GN+�+N B+N-z�
+J02 zyN- J2 PN- %NLNG FJ+ NJ2N- HGNJ2N-N2
^2�zKG yN-NxK2N+ (*-PN�

q [G0uHw*,LGNJuK*2LN2

[JN N-M0-PN-GJxKN2 !N-H2�/M*2L,/*2H+N
(*-PN2 FJ+ ?'$ *2P JF EzGG PN- ^[$u�
FJ+ <%B>^ yN,+JFF+� [JN Fz2*NGGN >N,�
,*2L PN- 'z,,� *2P !N-H2�/M*2L,/*2H+N
(z- ,NK- �NJ+z*M(N2PJL� Pz zGGN '*2H+PNX2J�
+J02N2 FJ++NG, J2 PN- �-+GJxKHNJ+ z*MLN20F�
FN2N- E0+0, �yN-/-�M+ (*-PN2� [JN 'z,,�
*2P !N-LGNJxK,/*2H+N PN- [>\� *2P PN-
"G+-z\zF�^*M2zKFN2 (*-PN2 JF [*-xK�

stm@w-,+N2 Awu0v,N2� DN0FN+-J,uKN, '0+N2+JwG *2P B2M0-Fw+J02,LNKwG+



UltraCamX ADS40 - zentrales

Rechteck = Testgebiet

DMC RC30

\vv� rl [G0uHH02MJL*-w+J02N2 E-w2HGJ2 >JGG,�

,xK2J++ J2 t�u yJ, s�u ]JGPN-2 LNFN,,N2� JF
EzGGN PN- %\v� J2 p�� ]JGPN-2 *2P yNJ PN-
^[$u� J2 t�� ]JGP,+-NJMN2� (0yNJ P*-xK PJN
P-NJ /z2xK-0Fz+J,xKN2 ]JGP�NJGN2 P-NJ ]JGP�
,+-NJMN2 N-�N*L+ (N-PN2� ^yy� u �NJL+ PJN
]G0xHH02XL*-z+J02 PN- "G+-z\zF�� PN-
^[$u�� PN- [>\ *2P PN- %\v�� [JN @02�
XL*-z+J02 PN- "G+-z\zF[�^*M2zKFN2 N2+�
,/-JxK+ PN- PN- "G+-z\zF��

Z, (*-PN2 ]G0xHz*,LGNJxK*2LN2 FJ+ q� �t
*2P zGGN2 'z,,/*2H+N2 yN-NxK2N+� [JN Z-�
LNy2J,,N FJ+ �t 'z,,/*2H+N2 *2+N-,xKNJPN2
,JxK 2JxK+ (N,N2+GJxK )02 PN2 ^*,LGNJxK*2�
LN2 FJ+ q 'z,,/*2H+N2� (N,(NLN2 2*- GN+��
+N-N LN�NJL+ (N-PN2� BF EzGG )02 q *2P �t
'z,,/*2H+N2 (*-PN2 PJN )N-yGJNyN2N2 zG,
*2zyK�2LJLN !N-LGNJxK,/*2H+N )N-(N2PN+�
Z, (*-PN2 2JxK+ JFFN- PJN LGNJxKN2 'z,,�
/*2H+N )N-(N2PN+� Pz NJ2�NG2N '*2H+N P*-xK
/z-HN2PN EzK-�N*LN )N-PNxH+ (z-N2�

>J+ ^*,2zKFN PN- ^[$u��[z+N2 N-M0GL�
+N2 PJN ]G0xHz*,LGNJxK*2LN2 0K2N "2+N-�
,+�+�*2L PN- 2*- +NJG(NJ,N )0-Kz2PN2N2
D'$�@00-PJ2z+N2 PN- '-0INH+J02,�N2+-N2
*2P J2N-+JzGN- [z+N2� *F NJ2N !N-LGNJxKyz-�
HNJ+ PN- Z-LNy2J,,N �* LN(�K-GNJ,+N2 *2P *F
PJN ^*,(J-H*2L 2JxK+ N-Mz,,+N- ,�,+NFz+J�
,xKN- ]JGPMNKGN- HGz-N- �* �NJLN2�

q�� Y>Z

]NJ PN- [>\ (J-HN2 ,JxK PJN �*,�+�GJxKN2
'z-zFN+N- 2*- LN-J2LM�LJL z*M PJN Z-LNy2J,�
,N PN- ]G0xHz*,LGNJxK*2L z*, �,JNKN #zy� t��
[JN yN,+N2 Z-LNy2J,,N (*-PN2FJ+ PN2 $+z2�
Pz-P/z-zFN+N-2 ���w �*,zFFN2 FJ+ PN2
LNFNJ2,zFN2 [>\�,/N�JX,xKN2 'z-zFN�
+N-2 rp *2P q� N-�JNG+� ^*,LGNJxK*2LN2 FJ+
PN2 �s J2PJ)JP*NGGN2 [>\�,/N�JX,xKN2 'z�
-zFN+N-2 M�K-+N2 J2 PN-%NLNG �* LN-J2LM�LJL
,xKGNxK+N-N2 %N,*G+z+N2� [N- Cz*/+L-*2P
M�- PJN 2*- LN-J2LM�LJLN !N-yN,,N-*2L P*-xK
PJN $NGy,+HzGJy-JN-*2L J,+ J2 PN- yN,xK-�2H�
+N2]G0xHL-��N �* ,NKN2�[JN,N, (z- yNJ PNF
Cz2,z ?*M+yJGP�]G0xHDN2+FJ+ ���t[>\�
]JGPN-2 z2PN-,� CJN- (*-PN PJN C�KN2LN�
2z*JLHNJ+ )02 �p�� xF 0K2N $NGy,+HzGJy-JN�
-*2L z*M t�r xF FJ+ $NGy,+HzGJy-JN-*2L )N-�
yN,,N-+ � * w��r�� [JN $NGy,+HzGJy-JN-*2L
)N-KJ2PN-+ PJN ]G0xHPNM0-Fz+J02 J2 PN- C��
KN� [*-xK H0FyJ2JN-+N ]G0xHz*,LGNJxK*2L
FJ+ -NGz+J) HJ2NFz+J,xKN2 D'$�'0,J+J02N2
PN- '-0INH+J02,�N2+-N2 )N--J2LN-+ ,JxK PJN
!N-yN,,N-*2L P*-xK PJN $NGy,+HzGJy-JN-*2L�

#wv� ql &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 st
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- Y>Z�[JGPN- FJ+ n 'w,,/*2H+N2�
qrFF <vINH+/J�NGL-��N�

[>\ $� $� $� V�

0K2N $NGy,+�
HzGJy-JN-*2L

w�t xF ��q xF v�u xF v�t� �F

'z-zFN+N-
���w

w�u xF ��r xF v�u xF v�up �F

'z-zFN+N-
���w� rp�q�

w�u xF ��r xF v�� xF v�uq �F

'z-zFN+N-
���w� v��u��
ru�rr

w�t xF ��q xF v�u xF v�uq �F

q�t "G+-wZwFY

[JN ]G0xHz*,LGNJxK*2L PN- "G+-z\zF[�
]JGPN- �,JNKN #zy� s� �NJL+ NJ2N PN*+GJxKN DN�
2z*JLHNJ+,,+NJLN-*2L P*-xK PJN $NGy,+HzGJy�
-JN-*2L� [JN ?zLNLN2z*JLHNJ+ (J-P P*-xK PJN
$NGy,+HzGJy-JN-*2L JF &*zP-z+FJ++NG )02
v�r xF z*M w�p xF )N-yN,,N-+� ^GGN-PJ2L, N-�
LJy+ PJN ^*,LGNJxK*2L FJ+ PN2 "G+-z\zF�
,/N�JX,xKN2 'z-zFN+N-2 uw�rv 2*- NJ2N LN�

ss� 'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 q�t��n



#wv� pl &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 ss
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- "G+-wZwFY�[JGPN- FJ+ n 'w,,�
/*2H+N2� rtFF <vINH+/J�NGL-��N�

"G+-z\zF[ $� $� $� V�

0K2N $NGy,+�
HzGJy-JN-*2L

u�v xF v�� xF q�v xF u�vw �F

'z-zFN+N-
���w

v�w xF w�s xF r�p xF u�wr �F

'z-zFN+N-
���w� uw�rv

v�q xF w�t xF q�� xF u��q �F

DMC, Parameter

1-12, 79,80

UltraCamD,

Parameter 1-12, 42-73

\vv� ql $�,+NFw+J,uKN [JGPMNKGN- E-w2HGJ2 >JGG,�

#wv� nl &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 sr
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- /w2uK-0Fw+J,uKN2 "G+-wZwF��
[JGPN- FJ+ n 'w,,/*2H+N2� soFF <vINH+/J�NG�
L-��N�

"G+-z\zF�
/z2xK-0Fz+J,xK $� $� $� V�

<K2N $NGy,+�
HzGJy-JN-*2L

w�q xF ��p xF q�r xF w�pq�F

'z-zFN+N-
���w

��t xF ��u xF u�r xF w�pu�F

'z-zFN+N-
���w� uw�rv ��s xF ��u xF t�v xF w�qq�F

#wv� ol &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 sr
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- /w2�LN,uK�-M+N2 "G+-wZwF��[JG�
PN- FJ+ n 'w,,/*2H+N2� soFF<vINH+/J�NGL-��N�

"G+-z\zF�
/z2�LN,xK�-M+

$� $� $� V�

<K2N $NGy,+�
HzGJy-JN-*2L

u�v xF v�� xF q�v xF v��s�F

'z-zFN+N-
���w

w�� xF ��s xF v�q xF w�pq�F

'z-zFN+N-
���w� uw�rv

w�q xF ��r xF u�w xF w�pp�F

-J2LM�LJLN !N-yN,,N-*2L PN- $+z2Pz-Pzy�
(NJxK*2L PN- DN(JxK+,NJ2KNJ+ ^� *2P PN-
��@0F/02N2+N� (0LNLN2 ,JxK PJN �� *2P
PJN ��@0F/02N2+N LNLN2�yN- PNF $+z2�
Pz-P,z+� PN- �*,�+�GJxKN2 'z-zFN+N- )N-�
,xKGNxK+N-2� ]NJ PJN,NF [z+N2,z+� ,J2P ,0�
FJ+ PJN HzFN-z,/N�JX,xKN2 �*,�+�GJxKN2 'z�
-zFN+N- 2JxK+ LN-NxK+MN-+JL+� [JN !N-yN,,N�
-*2L P*-xK PJN $NGy,+HzGJy-JN-*2L FJ+ PN2
'z-zFN+N-2 ���w Hz22 P*-xK PJN ,�,+NFz�
+J,xKN2 ]JGPMNKGN- N-HG�-+ (N-PN2� PJN PN*+�
GJxK L-��N- zG, yNJ PN- [>\ ,J2P �,JNKN
^yy� t�� ,JN (N-PN2 yN-NJ+, P*-xK PJN $+z2�
Pz-P/z-zFN+N- z*,-NJxKN2P N-Mz,,+�
[JN "G+-z\zF[�]JGPN- (*-PN2 FJ+ PN-

zG+N2 $0M+(z-N )02 !N�xNG BFzLJ2L �*,zF�
FN2LNM�L+� PJN,N (*-PN )02 !N�xNG BFzLJ2L
�yN-z-yNJ+N+� (0FJ+ LN0FN+-J,xKN '-0yGNFN
)02 "G+-z\zF�]JGPN-2 yN,,N- yN-�xH,JxK�
+JL+ (*-PN2� B2 �*,zFFN2z-yNJ+ FJ+ PN-
[N*+,xKN2 $+NJ2H0KGN (*-PN2 "G+-z\zF[�
]JGPN- NJ2N, ]N-Lyz*yG0xHN, yz,JN-N2P z*M

PN2 zG+N2 #NJGyJGPN-2FJ+ PN- 2N*N2 $0M+(z-N
N-2N*+ �*,zFFN2LNM�L+� [zFJ+ )N--J2LN-+N
,JxK PJN D-��N PN- ,�,+NFz+J,xKN2 ]JGPMNKGN-
PN*+GJxK *2P z*xK PJN Z-LNy2J,,N PN- ]G0xH�
z*,LGNJxK*2L )N-yN,,N-+N2 ,JxK �$/-NxHNG,
N+ zG� w��r *2P w��q��

q�s "G+-wZwF�

^*xK PJN ]G0xHz*,LGNJxK*2L PN- "G+-z�
\zF��[z+N2 �NJL+ NJ2N N2+,/-NxKN2PN !N-�
yN,,N-*2L P*-xK PJN $NGy,+HzGJy-JN-*2L �,JN�
KN #zy� r *2P q�� �*N-,+ ,+z2PN2 2*- /z2�
LN,xK�-M+N "G+-z\zF��]JGPN- �*- !N-M��
L*2L� ,/�+N- N-,+NGG+N !N�xNG BFzLJ2L PJN )J-�
+*NGGN2 "G+-z\zF��]JGPN- P*-xK �*,zF�
FN2M�L*2L PN- #NJGyJGPN- N-2N*+ *2P ,+NGG+N
z*xK PJN /z2xK-0Fz+J,xKN2 ]JGPN- �*- !N-�
M�L*2L� [JN "G+-z\zF��]JGPN- (*-PN2 zG�
GN-PJ2L, J2 yNJPN2 E�GGN2FJ+ PN- 2N*N2 $0M+�
(z-N z*, PN2 #NJGyJGPN-2 �*,zFFN2 LNM�L+�

ss�@w-,+N2 Awu0v,N2� DN0FN+-J,uKN, '0+N2+JwG *2P B2M0-Fw+J02,LNKwG+



pan-geschärft panchromatisch

\vv� pl $�,+NFw+J,uKN [JGPMNKGN- PN- "G+-w�
ZwF�� vw,JN-N2P w*M PN2 �*,�+�GJuKN2 'w-wFN�
+N-2 ���t� rt�os� #N,+LNvJN+ E-w2HGJ2 >JGG,�

#wv� ml &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 sr
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- \Y$r��[JGPN-� qsFFbm�FF
<vINH+/J�NGL-��N�

'z,,/*2H+N $� $� $�

� t�w xF w�r xF u�t xF
u w�v xF w�t xF v�� xF
q w�� xF w�u xF v�� xF
�t w�� xF w�w xF w�r xF

!N�xNG BFzLJ2L M�K-+N z2,xKGJN�N2P �*,�+��
GJxK NJ2N z*+0Fz+J,xKN ^N-0+-Jz2L*Gz+J02
FJ+ B='C< >z+xK ^# P*-xK� >J+ PJN,N2
[z+N2 N--NJxK+N NJ2N ]G0xHz*,LGNJxK*2L
P*-xK ]?"C NJ2N $+z2Pz-Pzy(NJxK*2L PN-
DN(JxK+,NJ2KNJ+ ^� )02 ��� �F ,+z++ v�� �F
FJ+ P*-xK ?'$ yN,+JFF+N2 !N-H2�/M*2L,�
/*2H+N2�  NLN2 PN- K0KN2 ^2�zKG )02 !N-�
H2�/M*2L,/*2H+N2 FzxK+N ,JxK Pz, zGGN-�
PJ2L, 2JxK+ yNJ PN- DN2z*JLHNJ+ *2zyK�2LJ�
LN- !N-LGNJxK,/*2H+N yNFN-Hyz-� ZJ2N *2�
zyK�2LJLN ^N-0+-Jz2L*Gz+J02 FJ+ PN- $0M+�
(z-N ?'$ )02 ?NJxz *2P PJN >N,,*2L PN-
'z,,� *2P !N-H2�/M*2L,/*2H+N P*-xK NJ2N
N-MzK-N2N ^*,(N-+N-J2 PN- ?NJy2J� "2J)N-�
,J+�+ Cz220)N- M�K-+N +-0+� PN, ^� )02 N+(z
v �F �* yN,,N-N2 Z-LNy2J,,N2 z2 *2zyK�2�
LJLN2 !N-LGNJxK,/*2H+N2� N-HG�-yz- P*-xK
NJ2N ,NK- ,0-LM�G+JLN Fz2*NGGN >N,,*2L PN-
]JGP/0,J+J02 )02 'z,,� *2P !N-LGNJxK,/*2H�
+N2�

>J+ PN2 2N* yN-NxK2N+N2� /z2xK-0Fz+J�
,xKN2 ]JGPN-2� )N-yN,,N-+N ,JxK PJN ?zLNLN�
2z*JLHNJ+ z2 *2zyK�2LJLN2 !N-LGNJxK,/*2H�
+N2� (0LNLN2 ,JxK PJN C�KN2LN2z*JLHNJ+ N+�
(z, )N-,xKGNxK+N-+N� [JN $+NJLN-*2L PN- ?z�
LNLN2z*JLHNJ+ J,+ �*FJ2PN,+ +NJG(NJ,N z*M PJN
yN,,N-N ]JGP.*zGJ+�+ PN- /z2xK-0Fz+J,xKN2
]JGPN- �*-�xH�*M�K-N2� PJN PJN Fz2*NGGN
>N,,*2L PN- 'z,,� *2P !N-H2�/M*2L,/*2H�
+N )N-yN,,N-+N� [JN C�KN2LN2z*JLHNJ+ (J-P
P*-xK 2JxK+ N-Mz,,+N �*M�GGJLN *2P ,�,+NFz�
+J,xKN ��@0F/02N2+N2 PN- ]JGPMNKGN- yN�
,+JFF+� ZJ2N $+z2Pz-Pzy(NJxK*2L PN- C��
KN2LN2z*JLHNJ+ )02 u�r xF (�-PN NJ2N-

$+z2Pz-Pzy(NJxK*2L PN- ��'z-zGGz�N )02
��wr 'J�NG2 N2+,/-NxKN2� (N22 PJN !N-�
LGNJxK,/*2H+N 2*- J2 �(NJ ]JGPN-2 LNFN,,N2
(�-N2� [JN LN-J2LM�LJLN !N-,xKGNxK+N-*2L
PN- C�KN2LN2z*JLHNJ+ Hz22 ,0FJ+ P*-xK
$*y�'J�NG�ZJ2V�,,N PN- #NJGyJGP�*,zFFN2�
M�L*2L KN-)0-LN-*MN2 (0-PN2 ,NJ2� [JN ,�,�
+NFz+J,xKN2 ]JGPMNKGN- )N-�2PN-+N2 ,JxK
P*-xK PJN N-2N*+N �*,zFFN2M�L*2L PN-
#NJGyJGPN- 2JxK+ JK-N D-��N20-P2*2L� (0KG
zyN- J2 JK-N- DN0FN+-JN �,JNKN ^yy� s��

q�r \Y$r�

[JN ]JGPN- PN- �NJGN2HzFN-z ?NJxz ^[$u�
(*-PN2(NLN2 PN- )0GG,+�2PJL z2PN-N2DN0�
FN+-JN FJ+ <%B>^ z*,LN(N-+N+� Z, (*-PN2
J2 PNF #N,+LNyJN+ E-z2HGJ2 >JGG, PJN LGNJ�
xKN2 'z,,� *2P!N-LGNJxK,/*2H+N(JN yNJ PN2
EG�xKN2HzFN-z, )N-(N2PN+� (0yNJ� (JN
z*xK yNJ PN2 z2PN-N2 ]NVJNL*2LN2� NJ2�NG2N
'z,,/*2H+N (NLN2 !N-PNxH*2L P*-xK EzK-�
�N*LN z*,XNGN2� [JN ^-+ PN- ]JGPN-Mz,,*2L
M�K-+ �* -NxK+NxHJLN2 <yINH+/J�NG2 )02
tvFFep�FF *2P �* ]JGP,+-NJMN2 �,JNKN
^yy� u��
[JN $NGy,+HzGJy-JN-*2L (*-PN z*M PJN w

^dJ2/z-zFN+N- yN,xK-�2H+� ,JN (J-H+ ,JxK
zyN- Hz*F z*M PJN <yINH+H00-PJ2z+N2 z*,�
"F ,�,+NFz+J,xKN <yINH+H00-PJ2z+N2MNKGN-
�* )N-FNJPN2� F*,,+N PN- ]G0xH P*-xK K0KN
DN(JxK+N ,+z-H z2 PJN 'z,,/*2H+N z2LNy*2�
PN2 (N-PN2� PzFJ+ NJ2N <yINH+H00-PJ2z+N2�
LN2z*JLHNJ+ PN- *2zyK�2LJLN2 !N-LGNJxK,�
/*2H+N )02 w xF yJ, v xF N--NJxK+ (N-PN2
H022+N �,JNKN #zy� p�� ]NJ 20-FzGN- DN(JxK�
+*2L PN- 'z,,/*2H+N P0FJ2JN-+N PN- ZJ2V*,,
PN- PJ-NH+N2 $N2,0-0-JN2+JN-*2L *2P N, HzF
�* ,�,+NFz+J,xKN2 C�KN2MNKGN-2� PJN ,JxK
yN-NJ+, z2 PN2 'z,,/*2H+N2 �NJL+N2� [JN

sst 'K0+0L-wFFN+-JN Y EN-2N-H*2P*2L Y DN0J2M0-Fw+J02 q�t��n



\vv� ol $�,+NFw+J,uKN [JGPMNKGN- PN- %Zs��\*M�
2wKFN2�

#wv� ��l &*wP-w+FJ++NG PN- �JPN-,/-�uKN w2 sr
*2wvK�2LJLN2 !N-LGNJuK,/*2H+N2 � [G0uHw*,�
LGNJuK*2L PN- %Zs��[JGPN- FJ+ n 'w,,/*2H+N2�
rmFF <vINH+/J�NGL-��N�

%\v� $� $� $� V�

<K2N $NGy,+�
HzGJy-JN-*2L

w�u xF v�s xF u�� xF s��w�F

'z-zFN+N-
���w

w�s xF v�r xF u�t xF t�pu�F

\vv� nl !N-LGNJuK PN- w2 *2wvK�2LJLN2 !N-�
LGNJuK,/*2H+N2 N-�JNG+N2 DN2w*JLHNJ+N2 )02
[G0uHw*,LGNJuK*2LN2 FJ+ n 'w,,/*2H+N2 �<v�
INH+/J�NGL-��N]� B22N-KwGv PN- D-*//N2l )02
GJ2H, � 0K2N $NGv,+HwGJv-JN-*2L�$NGv,+HwGJv-JN�
-*2L FJ+ PNF $+w2Pw-P,w+� �*,�+�GJuKN- 'w-w�
FN+N-�$NGv,+HwGJv-JN-*2L FJ+ PN2 $+w2Pw-P�
*2P PN2 HwFN-w,/N�JMJ,uKN2 'w-wFN+N-2�

$+z2Pz-Pzy(NJxK*2L PN- DN(JxK+,NJ2KNJ+
�2PN-+N ,JxK P*-xK *2+N-,xKJNPGJxKNDN(JxK�
+*2L *2P NJ2N *2+N-,xKJNPGJxKN ^2�zKG )02
'z,,/*2H+N2 Hz*F *2P GzL �(J,xKN2 u�p �F
*2P t���F�
>J+ ^*,2zKFN PN- ^*,LGNJxK*2L FJ+ 2*-

NJ2NF 'z,,/*2H+ J,+ PJN DN2z*JLHNJ+ PN-
]G0xHz*,LGNJxK*2LFJ+^[$u��]JGPN-22JxK+
,+z-H )02 PN-^2�zKG PN- 'z,,/*2H+N zyK�2�
LJL� ZJ2 PJ-NH+N- !N-LGNJxKFJ+ PN2 Z-LNy2J,�
,N2PN-EG�xKN2HzFN-z, J,+ INP0xK,xK(JN-JL�
PzPJN,N2JxK+ P*-xKD'$*2P J2N-+JzGN[z+N2
*2+N-,+�+�+ (*-PN2 *2P ,0FJ+ NJ2N ]G0xHPN�
M0-Fz+J02 2JxK+ z*,�*,xKGJN�N2 J,+�

q�q %Zs�

[JN ^*,LGNJxK*2L PN- z2zG0LN2 %\v�� NJ+�
(J2HNGz*M2zKFN2 FJ+ PNF ]JGPFz�,+zy
�ovpv�� GzL FJ+ NJ2N- $+z2Pz-Pzy(NJxK*2L
PN- DN(JxK+,NJ2KNJ+ )02 N+(z s �F JF �y�
GJxKN2%zKFN2�[JN ,�,+NFz+J,xKN2 ]JGPMNK�
GN- ,J2P FJ+ Fz�JFzG s �F -NxK+ HGNJ2 �,JNKN

^yy� r *2P #zy� ���� PNFN2+,/-NxKN2P N-�
Lzy ,JxK z*xK HNJ2N !N-yN,,N-*2L PN- ^*,�
LGNJxK*2L P*-xK $NGy,+HzGJy-JN-*2L FJ+ PNF
$+z2Pz-P,z+� PN- �*,�+�GJxKN2 'z-zFN+N-�
ZJ2 ]G0xH )02 2*- vt ?*M+yJGPN-2� FJ+ s�;
?�2L,� *2P &*N-�yN-PNxH*2L� LN,+�+�+
P*-xK q 'z,,/*2H+N� J,+ z*xK ,0 ,+zyJG� Pz,,
PJN,N, 2JxK+ �* N-(z-+N2 (z-� [JN %NGz+J02
�(J,xKN2 PN- ?zLN� *2P PN- C�KN2LN2z*JL�
HNJ+ J,+ 2JxK+ (NJ+ )02 PNFC�KN2�]z,J,�!N-�
K�G+2J, )02 ��s N2+MN-2+�

q�p YJ,H*,,J02

ZJ2 !N-LGNJxK PN- )N-,xKJNPN2N2 Z-LNy2J,,N
,0GG+N J2 %NGz+J02 �*- <yINH+/J�NGL-��N N-�
M0GLN2� Pz PJN <yINH+/J�NGL-��N �(J,xKN2
vrFF *2P rwFF �>J++NG(N-+ M�- PJN
^[$u�� )z-JJN-+ �,JNKN^yy� q�� ^2PN-N-,NJ+,
F*,, yN-�xH,JxK+JL+ (N-PN2� Pz,, M�- PJN
'z,,� *2P !N-LGNJxK,/*2H+N NJ2N $+z2Pz-P�
zy(NJxK*2L )02 2JxK+ ,xKGNxK+N- zG, w xF
z2LNLNyN2 ,J2P� ZJ2N [JdN-N2�JN-*2L PN-
Z-LNy2J,,N *2+N- NJ2N-DN2z*JLHNJ+ )02 w xF
J,+ ,0FJ+ 2JxK+ F�LGJxK� "FLNHNK-+ J,+ Pz,
,NK- L*+N Z-LNy2J, PN- ^[$u� J2 %NGz+J02
�*- <yINH+/J�NGL-��N FJ+ PN- FJ++GN-N2 <y�
INH+/J�NGL-��N )02 rwFF GNJxK+N- N-�JNGyz-�
(N,(NLN2 z*xK PJN zy,0G*+N2 Z-LNy2J,,N
)N-LGJxKN2 (N-PN2 ,0GG+N2 �,JNKN ^yy� p��

sss@w-,+N2 Awu0v,N2� DN0FN+-J,uKN, '0+N2+JwG *2P B2M0-Fw+J02,LNKwG+



\vv� ml !N-LGNJuK PN- w2 *2wvK�2LJLN2 !N-�
LGNJuK,/*2H+N2 N-�JNG+N2 DN2w*JLHNJ+N2 )02
[G0uHw*,LGNJuK*2LN2 FJ+ n 'w,,/*2H+N2 �uF]�
LGNJuKN \20-P2*2L (JN J2 \vv� n�

DMC

-1.5 cm bis 2 cm

UltraCamD

-5 cm bis 8 cm

UltraCamX

pan-geschärft

-5 cm bis 9 cm

UltraCamX

panchromatisch

-7 cm bis 8 cm

\vv� ��lY*-uK ,�,+NFw+J,uKN[JGPMNKGN- KN-)0-�
LN-*MN2N C�KN2F0PNGGPNM0-Fw+J02 PN, #N,+LN�
vJN+, E-w2HGJ2 >JGG,� vw,JN-N2P w*M PN2 $+w2�
Pw-P� *2P HwFN-w,/N�JMJ,uKN2 'w-wFN+N-2�
~.*JPJ,+w2� � uF�

[JN ]JGPyG�xHN PN, #N,+LNyJN+, E-z2HGJ2
>JGG, ,J2P 2JxK+ z*,-NJxKN2P L-0�� *F PJN
!0-+NJGN PN- $NGy,+HzGJy-JN-*2L PN*+GJxK �*
FzxKN2� =*- yNJ PN2 "G+-z\zF�[z+N2 N-�
LJy+ ,JxK yN-NJ+, NJ2N PN*+GJxKN !N-yN,,N-*2L
P*-xK PJN �*,�+�GJxKN2 'z-zFN+N-� ]NJ L-��
�N-N2 ]G�xHN2� PJN 2JxK+ P*-xK D'$�@00-�
PJ2z+N2 PN- '-0INH+J02,�N2+-N2 *2P�0PN- J2�
N-+JzGN [z+N2 *2+N-,+�+�+ (N-PN2� �NJL+ ,JxK
NJ2N N-KNyGJxKN !N-yN,,N-*2L )0- zGGNF PN-
<yINH+K�KN2 P*-xK PJN $NGy,+HzGJy-JN-*2L
�Azx0y,N2 w��r�� CJN- M�K-N2 PJN HzFN-z�
,/N�JX,xKN2 �*,�+�GJxKN2 'z-zFN+N- M�- PJN
"G+-z\zF[ *2P PJN [>\ �* NJ2N- DN�
2z*JLHNJ+,,+NJLN-*2L *2zyK�2LJLN- !N-�
LGNJxK,/*2H+N LNLN2�yN- PNF $+z2Pz-P,z+�
PN- �*,�+�GJxKN2 'z-zFN+N-� (0yNJ ,JxK �NJL�
+N� Pz,, M�- PJN[>\PJN HzFN-z,/N�JX,xKN2
'z-zFN+N- rp *2P q� z*,-NJxKN2P ,J2P �Az�
x0y,N2 w��r�� [N- $+z2Pz-P,z+� PN- )02
]?"C yN2*+�+N2 �*,�+�GJxKN2 'z-zFN+N-
-NJxK+ PzLNLN2 yNJ HGNJ2N-N2 ]G�xHN2� (JN
E-z2HGJ2 >JGG,� z*,� ZJ2N ^*,LGNJxK*2L PN,
[>\�]G0xH, DN2+ � * w��r� �NJL+N zGGN-�
PJ2L,� Pz,, �(z- PJN �w 'z-zFN+N- )02
]?"C �* L*+N2 Z-LNy2J,,N2 M�K-N2� 2JxK+
INP0xK PN- Zy2N-�^2,z+� �Zy2N- �prs��
CJN- (z-N2 PJN uu 'z-zFN+N- PN, D-�2�^2�
,z+�N, �D-�2 �prp� N-M0-PN-GJxK� PN- zGGN-�
PJ2L, z*xK NJ2N2 #-N2P �*- ~yN-/z-zFN+N�
-J,JN-*2L J2 ,JxK yJ-L+� ^GzF*, N+ zG� w��r
yN2*+�+N z*, PJN,NF D-*2P M�- PJN ]N-NxK�
2*2L )02 [>\�]G�xHN2 ,N/z-z+N �*,�+�GJ�
xKN 'z-zFN+N- M�- PJN )JN- ]JGP)JN-+NG�

p >0PNGGPNM0-Fw+J02

[JN ,�,+NFz+J,xKN2 ]JGPMNKGN- (N-PN2 J2 PN-
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