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Vorwort

*UHLIEDU�EHGHXWHW�I¾U�MHGH�%UDQFKH�HWZDV�DQ�
GHUHV��(LQHQ�$XWRPRELOKHUVWHOOHU�WUHLEHQ�DQGHUH�
7KHPHQ�XP�DOV�HLQH�%DQN��(LQ�3KDUPDXQWHUQHK�
PHQ�PXVV�DQGHUHQ�UHJXODWRULVFKHQ�$QIRUGHUXQ�
JHQ�JHQ¾JHQ�DOV�HLQ�+DQGHOVXQWHUQHKPHQ��(QW�
VSUHFKHQG� XQWHUVFKLHGOLFK� VLQG� GLH� 9RUDXVVHW�
]XQJHQ�XQG�GHQNEDUHQ�(LQVDW]V]HQDULHQ��'LHVHQ�
8QWHUVFKLHGHQ�WUDJHQ�ZLU�LQ�GHQ�.DSLWHOQ�5HFK�
QXQJ��GLH�VLFK�HLQ]HOQHQ�%UDQFKHQ�ZLGPHQ��([�
SHUWLQQHQ� XQG� ([SHUWHQ� EHOHXFKWHQ� %UDQFKHQ�
EHVRQGHUKHLWHQ� XQG� .,�(LQVDW]P¸JOLFKNHLWHQ��
6LH� ]HLJHQ��ZLH� GDWHQJHWULHEHQH� $QZHQGXQJHQ�
%HVWHKHQGHV�YHU¦QGHUQ�XQG�1HXHV�HUP¸JOLFKHQ��
*UHLIEDU�EHGHXWHW� I¾U�XQV�DEHU�DXFK��.,�7KH�

PHQ�XQG��)UDJHVWHOOXQJHQ�KHUDXV]XJUHLIHQ��GLH�
I¾U�MHGH�(QWVFKHLGHULQ�XQG�MHGHQ�(QWVFKHLGHU�UH�
OHYDQW� VLQGb ȁ� XQDEK¦QJLJ� YRQ� HLQ]HOQHQ� %UDQ�
FKHQ��'LH�.RPPXQLNDWLRQ�PLW�.XQGHQ�LVW�VR�HLQ�
7KHPD��.,�HUODXEW�HLQH�$UW�GHU�SHUV¸QOLFKHQ�$Q�
VSUDFKH��GLH�ELVKHU�LP�JUR¡HQ�0D¡VWDE�XQGHQN�
EDU�ZDU��&KDWERWV�VLQG�HLQH�$XVSU¦JXQJ�GLHVHU�
(QWZLFNOXQJ��,P�]ZHLWHQ�7HLO�GHV�%XFKHV�VWHOOHQ�
ZLU� ,KQHQ� HLQH� JDQ]H� 5HLKH� GLHVHU� EUDQFKHQ�
¾EHUJUHLIHQGHQ�7KHPHQ�YRUbȁ�YRQ�.RPPXQLND�
WLRQ�¾EHU�YRUNRQࡼJXULHUWH�.,�$QZHQGXQJHQ�ELV�
KLQ�]X�.,�JHSU¦JWHQ�$UEHLWVPRGHOOHQ��6WLFKZRUW�
}1HZ�:RUNm�

/LHEH�/HVHULQQHQ��OLHEH�/HVHU�
ZLH�Q¦KHUQ�ZLU�XQV�HLQHP�7KHPD��GHVVHQ�$XV�
ZLUNXQJHQ� YRP� %H]DKOYRUJDQJ� DQ� GHU� 6XSHU�
PDUNWNDVVH�ELV�KLQHLQ�LQ�GLH�7LHIHQ�GHU�0HGL]LQ�
UHLFKHQ"�(LQHP�7KHPD��GDV�([SHUWHQ�EHUHLWV�PLW�
MHGHP� 6XSHUODWLY� EHVFKULHEHQ� KDEHQ"� 'DV� $U�
EHLWV�� XQG� 3ULYDWOHEHQ� JOHLFKHUPD¡HQ� YHU¦Q�
GHUW"�8QVHU�$QVDW]��:LU�Q¦KHUQ�LKP�XQV�PLW�GHP�
%OLFN�I¾UV�0DFKEDUH��$OV�ZLU�GLHVHV�%XFK�SODQWHQ��
ZDU�GLHV�XQVHUH�9RUJDEH��%HLP�=XVDPPHQVWHOOHQ�
GHU�7KHPHQ�XQG�EHLP�6FKUHLEHQ�KDWWHQ�ZLU�GLH�
0HQVFKHQ� YRU�$XJHQ�� GLH� LQ� LKUHQ�2UJDQLVDWLR�
QHQ�GHQ�(LQVDW]�YRQ�.¾QVWOLFKHU�,QWHOOLJHQ]��.,��
YRUDQEULQJHQ�� 'LH� YHUVWHKHQ� ZROOHQ�� ZHOFKH�
0¸JOLFKNHLWHQ� LQ� 7HFKQRORJLH� VWHFNHQ�� 'LH� (QW�
ZLFNOXQJHQ� YRUDQWUHLEHQ�� 3URMHNWH� DXIVHW]HQ�
XQG�2UJDQLVDWLRQHQ�XPVWUXNWXULHUHQ��8QVHU�=LHO�
LVW�HV��.,�JUHLIEDU�]X�PDFKHQ��'HVZHJHQ�EHVFK¦I�
WLJHQ�ZLU�XQV�QLFKW�PLW�WKHRUHWLVFKHQ�'LVNXVVLR�
QHQ�ZLH�GHP�3KLORVRSKLHUHQ�¾EHU�VWDUNH�.,bȁ�DOVR�
$QZHQGXQJHQ��GLH�HV�LQ�,QWHOOHNW�XQG�)OH[LELOLW¦W�
PLW�GHP�PHQVFKOLFKHQ�*HLVW�DXIQHKPHQ�N¸QQHQ��
6R� LQWHUHVVDQW� VROFKH� *HGDQNHQVSLHOH� VLQG�� VLH�
KHOIHQ�LP�+LHU�XQG�-HW]W�QLFKW�ZHLWHU��:HU�KHXWH�
¾EHU�.,�3URMHNWH�HQWVFKHLGHW��GHP�QXW]W�GHU�%OLFN�
DXI�GHQ�IHUQHQ�+RUL]RQW�GHU�(QWZLFNOXQJ�ZHQLJ��
'HU�ZLOO�JUHLIEDUH�,QIRUPDWLRQHQ�



Vorwort
ৰ৵

VLQG� QHXHQ� $QZHQGXQJHQ� JHJHQ¾EHU� RಀHQHU��
DOV�HV�GLH�%HULFKWHUVWDWWXQJ�GHU�OHW]WHQ�:RFKHQ�
XQG�0RQDWH�YHUPXWHQ�O¦VVW��'LH�$QDO\VH�GHU�8P�
IUDJHHUJHEQLVVH�UXQGHW�XQVHUHQ�%OLFN�DXI�.,�DE��
=ZHL� 7KHPHQ� ]LHKHQ� VLFK�� XQDEK¦QJLJ� YRQ�

GHQ� MHZHLOLJHQ� ,QKDOWHQ�� TXHU� GXUFK� IDVW� MHGHQ�
GHU� IROJHQGHQ� %HLWU¦JH�� 'DWHQ� XQG� 0HQVFKHQ��
'DWHQ� VLQG� LQ]ZLVFKHQ� GHU� 6WRಀ�� DXV� GHP� GLH�
XQWHUQHKPHULVFKHQ�7U¦XPH� VLQG�� 6HLHQ�HV�SHU�
VRQHQEH]RJHQH�'DWHQ��1XW]XQJVGDWHQ��8PZHOW�
GDWHQ�� 9HUNDXIVGDWHQ�� 3URGXNWLRQVGDWHQ� RGHU�
0DVFKLQHQGDWHQ��8QWHUQHKPHQ�� GLH� ULFKWLJ�PLW�
LKQHQ� XPJHKHQ�� GLH� ULFKWLJHQ� 6FKO¾VVH� DXV� LK�
QHQ� ]LHKHQ� XQG� DXI� LKUHU� %DVLV� QHXH� 6HUYLFHV�
XQG�3URGXNWH�DQELHWHQ��JHK¸UHQ�]X�GHQ�*HZLQ�
QHUQ��'HQQ�'DWHQ�VLQG�GHU�7UHLEVWRಀ��GHU�YLHOH�
QHXH� *HVFK¦IWVPRGHOOH� RGHU� $QZHQGXQJVI¦OOH�
EHIHXHUW��RKQH�'DWHQ�NHLQH�.,�
,Q�DOO� GHP�PXVV�GHU�0HQVFK� VHLQH�5ROOH�QHX�

�QGHQ��:LH�VLFK�GLH�=XVDPPHQDUEHLW�]ZLVFKHQࡼ
GHP� 0HQVFKHQ� XQG� GHU� .,� JHVWDOWHQ� ZLUG�� LVW�
HLQH� GHU� VSDQQHQGVWHQ� )UDJHQ� GHU� Q¦FKVWHQ�
-DKUH�� )¦KLJNHLWHQ� ZLH� .UHDWLYLW¦W�� 0HWKRGHQ�
ZLVVHQ� RGHU� GDV� (UEULQJHQ� YRQ� 7UDQVIHUOHLV�
WXQJHQ�ZHUGHQ� LPPHU� EHGHXWHQGHU�� 'HQQ� GDV�
VLQG�.RPSHWHQ]HQ�XQG�)HUWLJNHLWHQ�� GLH�.,�$Q�
ZHQGXQJHQ� DXI� DEVHKEDUH� =HLW� QLFKW� NRSLHUHQ�

$P�$QIDQJ� GHV� %XFKHV� VWHKHQ� HLQLJH� JUXQG�
OHJHQGH��EHUOHJXQJHQ�]X�.,��'HU�)RNXV�OLHJW�DXI�
GHQ� 9HU¦QGHUXQJHQ�� GLH� GDWHQJHWULHEHQH� $Q�
ZHQGXQJHQ� I¾U� 0DQDJHPHQW�� 8QWHUQHKPHQ�
XQG�3URMHNWDUEHLW�PLW�VLFK�EULQJHQ��8QWHU�DQGH�
UHP�VWHOOHQ�,KQHQ�XQVHUH�$XWRUHQ�XQG�$XWRULQ�
QHQ� PLW� }%XLOGLQJ� $,�EDVHG� 6\VWHPVm� �%$,E6��
XQG� GHP� },QWHUDFWLRQ� 5RRPm� �,5�� HLQ� 3URMHNW�
YRUJHKHQVPRGHOO�EH]LHKXQJVZHLVH�3URMHNWZHUN�
]HXJ� YRU�� =ZHL�.RQ]HSWH�� GLH� GHQ� HLQJDQJV� EH�
VFKULHEHQHQ�%OLFN�I¾UV�0DFKEDUH�ZLGHUVSLHJHOQ��
6LH�HUODXEHQ�HV�8QWHUQHKPHQ��V\VWHPDWLVFK�GLH�
HLJHQHQ�.,�3RWHQ]LDOH�]X�HQWGHFNHQ�XQG� LQ�$Q�
ZHQGXQJHQ�XP]XP¾Q]HQ��
:RKLQ� GLH� 5HLVH� PLW� GHU� .,� JHKW�� NDQQ� QLH�

PDQG� VHUL¸V� EHDQWZRUWHQ��:HU� K¦WWH� YRU� ]HKQ�
-DKUHQ� YRUKHUJHVDJW�� ZLH� 6PDUWSKRQHV� XQG�
$SSV�/HEHQ�XQG�:LUWVFKDIW�YHU¦QGHUQ"�,UJHQG�
ZDQQ�IDKUHQ�$XWRV�VHOEVW�XQG�GLH�$OJRULWKPHQ�
DUEHLWHQ� LQ�%HUHLFKHQ��GLH�ZLU�XQV�KHXWH�NDXP�
YRUVWHOOHQ� N¸QQHQ�� $EHU� ZR� GLH� 5HLVH� JHUDGH�
VWDUWHW��GDYRQ�KDEHQ�ZLU�HLQH�UHFKW�JHQDXH�9RU�
VWHOOXQJ��:LU�EHIUDJWHQ�¾EHU�����8QWHUQHKPHQV�
YHUDQWZRUWOLFKH�XQG������(QGNXQGHQ�XQG��NXQ�
GLQQHQ� ]X� LKUHQ�(LQVWHOOXQJHQ�� 3O¦QHQ�XQG�(U�
ZDUWXQJHQ� DQ� .,�� 'DEHL� ]HLJWH� VLFK� XQWHU�
DQGHUHP�� 9HUEUDXFKHULQQHQ� XQG� 9HUEUDXFKHU�
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QLV�GDI¾U��ZLH�DXV�'DWHQ�*HVFK¦IW�ZHUGHQ�NDQQ��
8QG�GDVV�6LH�EHLP�/HVHQ�VR�YLHO�9HUJQ¾JHQ�KD�
EHQ�ZLH�ZLU�EHLP�6FKUHLEHQ��

+HU]OLFKH�*U¾¡H

9RONHU�*UXKQ

N¸QQHQ��6S¦WHVWHQV�EHLP�6PDOO�7DON�DQ�GHU�.DI�
IHHPDVFKLQH�� DXV� GHP� GLH� Q¦FKVWH� JUR¡H� 3UR�
GXNWLGHH� HQWVWHKW�� LVW� MHGH� .,�$QZHQGXQJ� KRಀ�
QXQJVORV�XQWHUOHJHQ��
,FK� KRಀH�� GDVV� 6LH� DP� (QGH� GHU� /HNW¾UH� HLQ�

EHVVHUHV�9HUVW¦QGQLV�GDI¾U�KDEHQ��ZHOFKH�5ROOH�
.,�LQ�,KUHP�8PIHOG�VSLHOHQ�NDQQ��(LQ�9HUVW¦QG�



05 KI im Manu-
facturing: 
'DWHQ�ȁ�GHU�6WRࢆ��
aus dem Produkte 

sind
6WHIDQ�+XVVPDQQ

Martin Peters
'DYLG�0¦UWH

Markus Merder
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EULQJW��9RQ�SO¸W]OLFKHQ�8QWHUEUHFKXQJHQ�LQ�GHU�
/LHIHUNHWWH�ELV�]XP�$XVIDOO�HLQHU�0DVFKLQH��$EHU�
GDV�'LJLWDOH� VSLHOW� DXFK� LQ� GLHVHU�%UDQFKH� HLQH�
LPPHU�EHGHXWHQGHUH�5ROOH��'HU�%HJULಀ�},QGXVW�
ULH� ���m� LVW� VFKODJZRUWJHZRUGHQHU� $XVGUXFN�
GLHVHU�(QWZLFNOXQJ��3ROLWLN�XQG�:LUWVFKDIW�WUHL�
EHQ� GDV� 9HUQHW]HQ� YRQ� 3UR]HVVHQ� LQ� XQG� ]ZL�
VFKHQ� 8QWHUQHKPHQ� LQ� GHQ� OHW]WHQ� -DKUHQ�PLW�
JUR¡HP� 1DFKGUXFN� YRUDQ�� 8QWHUQHKPHQ� N¸Q�
QHQ�VLFK�GLHVHP�7UHQG�QLFKW�HQW]LHKHQ��=X�JUR¡�
LVW� GDV� 3RWHQ]LDO� I¾U� Hࡺ]LHQWHUH� 3UR]HVVH� XQG�
EHVVHUH�3URGXNWH�� GDV�GLH�'LJLWDOLVLHUXQJ� HU¸ಀ�
QHW��6R�EHVFK¦IWLJHQ�VLFK�)LUPHQ��GLH�YRQ�+DXV�
DXV�0DVFKLQHQ� EDXHQ��PLW� 7KHPHQ�ZLH� &ORXG��
,QIUDVWUXNWXUHQ�� %LJ�'DWD�$QZHQGXQJHQ� RGHU�
,QWHUQHW�RI�7KLQJV�/¸VXQJHQ�
,Q�GLHVHU�*HPHQJHODJH�DXV�6HOEVWYHUVW¦QGQLV��

7HFKQRORJLHQ� XQG� )DFKZLVVHQ� LVW� .,� HLQ�ZHLWH�
UHU�� QRFK� UHODWLY� QHXHU� $VSHNW�� 9HUIDKUHQ� XQG�
$QZHQGXQJHQ�DXI�.,�%DVLV�KDEHQ�GDV�3RWHQ]LDO��
GLH� JDQ]H�:HUWVFK¸SIXQJVNHWWH� YRQ� GHU� HUVWHQ�
3URGXNWLGHH� ELV� KLQ� ]XU�:DUWXQJ� ]X� EHHLQࡽXV�
VHQ��'HQQ�GLH�9RUDXVVHW]XQJHQ�I¾U�GHQ�(LQVDW]�
YRQ� .,�/¸VXQJHQ� VLQG� LP� SURGX]LHUHQGHQ� *H�
ZHUEH� JXW�� =ZDU� JLEW� HV� LQ� 8QWHUQHKPHQ� WURW]�
GHU�REHQ�EHVFKULHEHQHQ�,QLWLDWLYHQ�QRFK�HLQ�JH�
ZLVVHV�)UHPGHOQ�LP�8PJDQJ�PLW�'DWHQ��$EHU�GLH�

:DV�0HQVFKHQ�W¦JOLFK�XPJLEW��GDV�SU¦JW�VLH��'DV�
*OHLFKH�JLOW�I¾U�8QWHUQHKPHQ�XQG�%UDQFKHQ��'LH�
0HWDSKHU� YRQ� GHU� }'1$� HLQHV�8QWHUQHKPHQVm�
WULಀW�]X��*DQ]�LP�.HUQ�JLEW�HV�HLQ�6HW�DQ�:HUWHQ��
'HQNZHLVHQ� XQG� 3UR]HVVHQ�� GLH� 'HQNHQ� XQG�
+DQGHOQ� EHVWLPPHQ�� ,QJHQLHXUH� LQ� GHU� SURGX�
]LHUHQGHQ�,QGXVWULH�PDFKHQ�VLFK�WDJW¦JOLFK�*H�
GDQNHQ� GDU¾EHU�� ZLH� VLH� EHVVHUH� 0DVFKLQHQ�
EDXHQ�N¸QQHQ��'LHVH�)DFKOHXWH�ELOGHQ�GDV�)XQ�
GDPHQW� LKUHU� 8QWHUQHKPHQ�� ,KUH� $XVELOGXQJ��
LKUH�([SHUWLVH��LKUH�$UW��'LQJH�DQ]XSDFNHQ��SU¦�
JHQ�DOOH�$EO¦XIH��'DV�}$QSDFNHQm�LVW�GDEHL�Z¸UW�
OLFK�JHPHLQW��2E�0DVFKLQHQ��.RPSRQHQWHQ�RGHU�
(QGSURGXNWHb ȁ� GLH�8QWHUQHKPHQ�EDXHQ� HWZDV��
'LHVHV�3K\VLVFKH�GHU�$UEHLW�LVW�HLQ�ZLFKWLJHU�)DN�
WRU�I¾U�LKU�6HOEVWYHUVW¦QGQLV�XQG�LKUH�3UR]HVVH��
8QG�HLQ�8QWHUVFKHLGXQJVPHUNPDO�LP�9HUJOHLFK�
]X�DQGHUHQ�%UDQFKHQ��%DQNHU�VLQG�HV�JHZ¸KQW��
PLW�'DWHQ�]X�KDQWLHUHQ��.RQWREHZHJXQJHQ��=DK�
OXQJVVWU¸PH� RGHU� 'HYLVHQWUDQVDNWLRQHQ� VLQG�
UHLQ�YLUWXHOOH�$EO¦XIH��1DW¾UOLFK�JLEW�HV�$QNQ¾S�
IXQJHQ�DQ�GLH�UHDOH�:HOW��EHLVSLHOVZHLVH�EHL�GHU�
%HZHUWXQJ�HLQHV�8QWHUQHKPHQV��$EHU�LP�,QQHU�
VWHQ�JHKW�HV�XP�'DWHQ�
$QGHUV�LQ�GHU�,QGXVWULH��,P�,QQHUVWHQ�JHKW�HV�

XP�UHDOH�2EMHNWH��GLH�LQ�GHU�UHDOHQ�:HOW�VWHKHQ��
0LW�DOO�GHU�.RPSOH[LW¦W��GLH�GLH�5HDOLW¦W�PLW�VLFK�
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5.1  Keine Branche wie 
jede andere

'LH� HLQJDQJV� HUZ¦KQWH� ,QJHQLHXUVGHQNH� SU¦JW�
DOOH�$VSHNWH�GHV�XQWHUQHKPHULVFKHQ�+DQGHOQV��
7XJHQGHQ� ZLH� 3ODQEDUNHLW� XQG� 9HUO¦VVOLFKNHLW�
EHVWLPPHQ� GLH� $QIRUGHUXQJHQ�� ,QQRYDWLRQ� KDW�
LQ� GHU� 5HJHO�ZHQLJ�PLW� GLJLWDOHQ� 7KHPHQ� RGHU�
PLW�'DWHQ�]X�WXQ��+¦XࡼJ�JHKW�HV�XP�GDV�2SWLPLH�
UHQ�YRQ�3UR]HVVHQ�RGHU�/HLVWXQJVSDUDPHWHUQ�LQ�
0DVFKLQHQ� XQG� .RPSRQHQWHQ�� 0LW� GHU� ]XQHK�
PHQGHQ�%HGHXWXQJ� GLJLWDOHU� 7KHPHQ�K¦OW� HLQH�
DQGHUH� 3HUVSHNWLYH� (LQ]XJ�� 1DW¾UOLFK� JLEW� HV�
ZHLWHUKLQ�NODVVLVFKH�,7�3URMHNWH��GLH�GLH�9HUDQW�
ZRUWOLFKHQ�QDFK�GHU�VRJHQDQQWHQ�:DVVHUIDOOPH�
WKRGH�RUJDQLVLHUHQ��$XI�GDV�GHWDLOOLHUWH�(UIDVVHQ�
YRQ�$QIRUGHUXQJHQ�IROJW�GDV�H[DNWH�'HࡼQLHUHQ�
YRQ�6SH]LࡼNDWLRQHQ�XQG�VFKOLH¡OLFK�GDV�ODQJIULV�
WLJ�JHSODQWH�$EDUEHLWHQ��(LQ�8PIHOG��LQ�GHP�VLFK�
YLHOH�,QJHQLHXUH�ZRKOI¾KOHQ�G¾UIWHQ�
,P� *HJHQVDW]� GD]X� LVW� GDV� (QWZLFNHOQ� YRQ�

.,�$QZHQGXQJHQ� K¦XࡼJ� HLQ� (QWGHFNXQJVSUR�
]HVV�� =X� %HJLQQ� LVW� GHQ� %HWHLOLJWHQ� QRFK� QLFKW�
NODU�� RE� YRUKDQGHQH� 'DWHQ� ¾EHUKDXSW� DXVUHL�
FKHQ��XP�GDV�JHZ¾QVFKWH�=LHO�HLQHU�$QZHQGXQJ�

'DWHQ� DQ� VLFK� VLQG� YRUKDQGHQ� RGHU� N¸QQHQ�
OHLFKW�YHUI¾JEDU�JHPDFKW�ZHUGHQ�
'LHVH� 'DWHQPHQJHQ� VLQG� GLH� *UXQGODJH� I¾U�

GHQ� (LQVDW]� YRQ� .,�$QZHQGXQJHQ� �VLHKH� .DSL�
WHO�����'LH�IROJHQGHQ�$XVI¾KUXQJHQ�EHVFK¦IWLJHQ�
VLFK�GDPLW��ZHOFKH�5ROOH�.,�LQ�GHU�)HUWLJXQJVLQ�
GXVWULH� VSLHOW�� YRU�ZHOFKHQ�+HUDXVIRUGHUXQJHQ�
8QWHUQHKPHQ� VWHKHQ� XQG� ZDV� VLH� PLWEULQJHQ�
VROOWHQ��XP�YRP�(LQVDW]�GLHVHU�7HFKQRORJLHQ�]X�
SURࡼWLHUHQ�� 'HQ� *UR¡WHLO� GHV� .DSLWHOV� QHKPHQ�
GLH�%HVFKUHLEXQJHQ�YRQ�$QZHQGXQJVI¦OOHQ�HLQ��
$QKDQG� H[HPSODULVFKHU� $XIJDEHQVWHOOXQJHQ�
ZLUG�HUO¦XWHUW��ZLH�'DWHQ�XQG�.,�9HUIDKUHQ�GLH�
$EO¦XIH� LQ� ]HQWUDOHQ� )DFKDEWHLOXQJHQ� YHUEHV�
VHUQ��=XQ¦FKVW�DEHU�JHKW�HV�GDUXP��ZHOFKH�7KH�
PHQ� LP� ,7��XQG�.,�.RQWH[W�GLH�(QWVFKHLGHU�EH�
ZHJHQ�� 'HQQ� GLHVH� 7KHPHQ� VLQG� HQWVFKHLGHQG�
I¾U�GLH�*HVFKZLQGLJNHLW��PLW�GHU�GLH�8QWHUQHK�
PHQ� DXI� GHQ� .,�=XJ� DXIVSULQJHQ�� 8QG� GHQ� (U�
IROJ��GHQ�VLH�GDPLW�KDEHQ�



৴�ৰ� .HLQH�%UDQFKH�ZLH�MHGH�DQGHUH
ৰ৯৴

1LFKW�QXU�GXUFK�LKUH�LQJHQLHXUODVWLJH�$UEHLWV�
ZHLVH�� DXFK� GXUFK� GLH�ZLUWVFKDIWOLFKH� 6WUXNWXU�
XQWHUVFKHLGHW� VLFK� GHU� %HUHLFK� 0DQXIDFWXULQJ�
YRQ� DQGHUHQ� %UDQFKHQ�� 'RPLQLHUHQ� EHLVSLHOV�
ZHLVH�LQ�GHU�)LQDQ]��RGHU�9HUVLFKHUXQJVLQGXVW�
ULH�HLQLJH�ZHQLJH�JUR¡H�8QWHUQHKPHQ�GLH�6]HQH��
LVW�GHU�0DVFKLQHQEDX�I¾U�VHLQH�PLWWHOVW¦QGLVFKH�
$XIVWHOOXQJ�EHNDQQW��6HOEVW�GLH�1DPHQ�YRQ�:HOW�
PDUNWI¾KUHUQ� VLQG� WHLOV� QXU� %UDQFKHQNHQQHUQ�
EHNDQQW��)LUPHQKDXSWVLW]H�JLEW�HV�¾EHUDOO�LQ�GHU�
5HSXEOLN�� QLFKW� QXU� LQ� %DOOXQJV]HQWUHQ�� 9LHOHQ�
8QWHUQHKPHQ�GHU�%UDQFKH�IHKOHQ�LP�XPN¦PSI�
WHQ� )DFKNU¦IWHPDUNW� GLH� 6WUDKONUDIW� XQG�RGHU�
GLH� DWWUDNWLYH�/DJH��XP�PLW�*OREDO� 3OD\HUQ�DXI�
GHU� HLQHQ� XQG� 6WDUW�XSV� DXI� GHU� DQGHUHQ� 6HLWH�
PLWKDOWHQ�]X�N¸QQHQ��'LHV�EHWULಀW�LQVEHVRQGHUH�
,7��RGHU�.,�QDKH�4XDOLࡼNDWLRQHQ�ZLH�'DWD�6FLHQ�
WLVWV� RGHU� 0DFKLQH�/HDUQLQJ�([SHUWHQ�� .,�$Q�
ZHQGXQJHQ�N¸QQHQ�8QWHUQHKPHQ�GDEHL�KHOIHQ��
GLH�DQJHVSDQQWH�3HUVRQDOVLWXDWLRQ�]X�HQWVFK¦U�
IHQ��'HQQ�HLQ�W\SLVFKHU�$QZHQGXQJVIDOObȁ�PHKU�
GD]X�LP�)ROJHQGHQbȁ�LVW�GDV�$XWRPDWLVLHUHQ�YRQ�
3UR]HVVHQ��LQ�GHQHQ�DXIJUXQG�LKUHU�.RPSOH[LW¦W�
RGHU� GHV� 9DULDQWHQUHLFKWXPV� ELVKHU� PDQXHOOH�
$UEHLW�GRPLQLHUWH��6R�KHOIHQ�GLH�/¸VXQJHQ�GDEHL��
GHQ�%HGDUI�DQ�$UEHLWVNU¦IWHQ�DQ�GDV�YHUI¾JEDUH�
$QJHERW�DQ]XJOHLFKHQ�

]X� HUUHLFKHQ�� 2GHU� RE� GDV� JHZ¦KOWH� 9HUIDKUHQ�
GDV�ULFKWLJH�LVW��'LH�(QWZLFNOHU�GHQNHQ�LQ�NXU]HQ�
(QWZLFNOXQJV]\NOHQ�XQG�DUEHLWHQ�PLW�VRJHQDQQ�
WHQ� 0LQLPXP� 9LDEOH� 3URGXFWV� �093��� +LQWHU�
093V�YHUELUJW�VLFK�GLH�,GHH��VFKQHOO�HUVWH�IXQN�
WLRQVW¾FKWLJH� 9HUVLRQHQ� HLQHV� 3URGXNWHV� RGHU�
6HUYLFHV�DXI�GHQ�0DUNW�]X�EULQJHQ��'LHVH�YHUEHV�
VHUW�GDV�3URMHNWWHDP�GDQQ�VFKULWWZHLVH�DXI�GHU�
%DVLV�YRQ�5¾FNPHOGXQJHQ�GXUFK�GLH�$QZHQGHU��
(LQ�9RUJHKHQ��GDV�QLFKW�VR�UHFKW�]X�GHQ�EHNDQQ�
WHQ��NODVVLVFKHQ�$QV¦W]HQ�SDVVHQ�ZLOO�
'LJLWDOH� 7KHPHQ� ZLH� GDV� (QWZLFNHOQ� YRQ�

.,�$QZHQGXQJHQ� HUIRUGHUQ� GLH� =XVDPPHQ�
DUEHLW� ¾EHU� $EWHLOXQJVJUHQ]HQ� KLQZHJ�� .RQ�
VWUXNWLRQ�� 3URGXNWLRQ�� 4XDOLW¦WVVLFKHUXQJ�� /R�
JLVWLN��9HUWULHE��6HUYLFH�XQG�,7�P¾VVHQ�DQ�HLQHQ�
7LVFK��1XU�JHPHLQVDP�ZHUGHQ�GLH�([SHUWHQ�HU�
DUEHLWHQ�N¸QQHQ��ZHOFKH�'DWHQ�ZR�DQIDOOHQ�XQG�
ZHOFKH� GDYRQ�� EHLVSLHOVZHLVH� I¾U� GDV� (QWZL�
FNHOQ� HLQHV� QHXHQ� 6HUYLFHDQJHERWHV�� UHOHYDQW�
VLQG��+LHU�LVW�GLH�.RPPXQLNDWLRQ�]ZLVFKHQ�$E�
WHLOXQJHQ� JHIRUGHUW�� GLH� ELVKHU� ZHQLJ� ELV� JDU�
QLFKWV�PLWHLQDQGHU�]X�WXQ�KDWWHQ��:HQQ�HV�XP�
.,�JHKW��SUDOOHQ�LQ�,QGXVWULHXQWHUQHKPHQ�MDKU�
]HKQWHODQJ� HUOHUQWH�� HUSUREWH� XQG� JHOHEWH� $E�
O¦XIH�XQG�6WUXNWXUHQ�DXI�HLQ�DJLOHV�3URMHNWYHU�
VW¦QGQLV�



৴� .,�LP�0DQX�IDFWXULQJ��'DWHQ�ȁ�GHU�6WRࢆ��DXV�GHP�3URGXNWH�VLQG
ৰ৯৵

F | Automotive/Manufacturing | Abb. 1 | Iteratives Zusammenwirken mit besonderem Bezug zu Manufacturing Industry und Einordnung der Gedanken der Autonomiestufen Stand: 16.04.20

Iteratives Zusammenwirken mit besonderem Bezug zu Manufacturing 
Industry und Einordnung der Gedanken der Autonomiestufen

!
Ausführung

Freigabestufen für den Lernprozess

[1] kein nochmaliges Lernen

[2]  ergebnisgetriebenes Lernen mit 
menschlicher Freigabe des Gelerenten

[3]  automatisches Lernen und Freigeben
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Bild 5.1  
Regelkreis für eine klassische 
und KI-basierte Ausführung 
HLQHV�,QGXVWULHSUR]HVVHV�
�4XHOOH��%0:L�
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VWUDWHJLVFKHU� 6SDUULQJVSDUWQHU� GHV� 0DQDJH�
PHQWV� I¾U� =XNXQIWVWKHPHQ� ]X� SODW]LHUHQ�� IHKOW�
HV�DQ�)DFKZLVVHQ�XQG�$XVVWDWWXQJ�
8QWHU� GLHVHQ� 5DKPHQEHGLQJXQJHQ� VFKDಀHQ�

GLH�8QWHUQHKPHQ�GHU�YHUDUEHLWHQGHQ�,QGXVWULH�
GLH� *UXQGYRUDXVVHW]XQJHQ� I¾U� .,�$QZHQGXQ�
JHQ�

5.2  Vom Realen und 
Digitalen und der KI 
dazwischen

'DV� .DSLWHO� ��� }*ORVVDUm� GHࡼQLHUW� .¾QVWOLFKH�
�,QWHOOLJHQ]�DOV�HLQ�7HLOJHELHW�GHU�,QIRUPDWLN��GDV�
GDV�=LHO�KDW��0DVFKLQHQ�GD]X�]X�EHI¦KLJHQ��$XI�
JDEHQ� }LQWHOOLJHQWm� DXV]XI¾KUHQ� XQG� VRPLW�
HLQHQ�$XVVFKQLWW�PHQVFKOLFKHU�,QWHOOLJHQ]�QDFK�
]XDKPHQ�� 6WDWW� HLQHP� 3URJUDPP� JHQDX� ]X� VD�
JHQ��ZDV�HV�WXQ�VROO��EHNRPPW�GDV�.,�6\VWHP�HLQH�
$XIJDEH�JHVWHOOW��GLH�HV�VHOEVWVW¦QGLJ�O¸VW��)¾U�GLH�
IROJHQGHQ� $XVI¾KUXQJHQ� VROO� GLHVH� 'HࡼQLWLRQ�
XP�HLQHQ�$VSHNW�HUJ¦Q]W�ZHUGHQ��GHU�LQVEHVRQ�
GHUH�I¾U�0DQXIDFWXULQJ�UHOHYDQW� LVW��GDV�:DKU�

$XI� GHP� $UEHLWVPDUNW�� DEHU� DXFK� DXI� LKUHQ�
$EVDW]P¦UNWHQ�EHZHJHQ�VLFK�GLH�8QWHUQHKPHQ�
LQ� HLQHP� ZHWWEHZHUEVLQWHQVLYHQ� 8PIHOG�� 'HU�
'UXFN� DXI� GLH� 3UHLVH�� DXVJHO¸VW� XQWHU� DQGHUHP�
GXUFK�:HWWEHZHUEHU�DXV�GHP�$XVODQG��LVW�VS¾U�
EDU��*OHLFK]HLWLJ� I¦OOW� HV�$QELHWHUQ� VFKZHU��PLW�
ZLUWVFKDIWOLFK� YHUWUHWEDUHP� $XIZDQG� ZHLWHUH�
2SWLPLHUXQJVSRWHQ]LDOH� LQ� HWDEOLHUWHQ� 3UR]HV�
VHQ� ]X� ��QGHQࡼ 'DV� NODVVLVFKH� *HVFK¦IWVPRGHOO�
GHV�%DXHQV�XQG�9HUNDXIHQV�HLQHU�0DVFKLQH��GHV�
:DUWHQV� LQ� UHJHOP¦¡LJHQ� ,QWHUYDOOHQ� XQG� GHV�
5HSDULHUHQV�LP�%HGDUIVIDOO�JHU¦W�LPPHU�K¦XࡼJHU�
XQWHU� 'UXFN�� 6R� YHUODQJHQ� .XQGHQ� 9HUI¾JEDU�
NHLWVJDUDQWLHQ�I¾U�0DVFKLQHQ��ZLH�VLH�EHLVSLHOV�
ZHLVH� LQ� GHU� 2QOLQH�:HOW� I¾U� 6HUYHU� EHNDQQW�
VLQG��(LQH�PD[LPDOH�$XVIDOO]HLW�YRQ�����3UR]HQW�
NDQQ�DEHU�QXU�GHU�$QELHWHU�JDUDQWLHUHQ��GHU�GHQ�
=XVWDQG�VHLQHU�0DVFKLQH� MHGHU]HLW� LP�%OLFN�KDW�
XQG� NULWLVFKH� (QWZLFNOXQJHQ�PLW� KRKHU�:DKU�
VFKHLQOLFKNHLW� SURJQRVWL]LHUHQ� NDQQb ȁ� HLQ� W\SL�
VFKHV�(LQVDW]JHELHW�I¾U�.,�$QZHQGXQJHQ�
0¸JHQ� GLH� 0¸JOLFKNHLWHQ�� GLH� .,� GHQ� 8QWHU�

QHKPHQ� DXV� GHU� )HUWLJXQJ� HU¸ಀQHW�� IDVW� XQEH�
JUHQ]W�VHLQ��GLH�0LWWHO��XP�VLFK�GHV�7KHPDV�DQ�
]XQHKPHQ�� VLQG� HV� QLFKW�� ,7�$EWHLOXQJHQ� VLQG�
�K¦XࡼJ� DXI� LKUH� 5ROOH� GHV� /HLVWXQJVHUEULQJHUV�
�EHVFKU¦QNW��8P�KLHU�DXV]XEUHFKHQ�XQG�VLFK�DOV�
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JHQ� VSLHOHQ� LKUH� 6W¦UNHQ� EHLVSLHOVZHLVH� LQ� GHU�
%LOGHUNHQQXQJ� RGHU� EHLP� ,GHQWLࡼ]LHUHQ� YRQ�
=LHOJUXSSHQ�PLW�¦KQOLFKHQ�0HUNPDOHQ�DXV�
.,�7HFKQRORJLHQ� HUODXEHQ� XQWHU� DQGHUHP�

HLQHQ� ELVKHU� XQJHNDQQWHQ�*UDG� DQ�$XWRQRPLH�
XQG�)OH[LELOLW¦W�LQ�%HUHLFKHQ��LQ�GHQHQ�GLH�$XWR�
PDWLVLHUXQJ� LQ� VWDWLVFKHQ�$EO¦XIHQ�RGHU�+DQG�
DUEHLW�GRPLQLHUWHQ�
'DV� 7KHPD� $XWRQRPLH� LVW� I¾U� GDV� 9HUVWHKHQ�

YRQ�.,�(LQVDW]V]HQDULHQ�LP�,QGXVWULHXPIHOG�HQW�
VFKHLGHQG�� ,Q� $QOHKQXQJ� DQ� GDV� $UEHLWVSDSLHU�
}7HFKQRORJLHV]HQDULR� Ȕ.¾QVWOLFKH� ,QWHOOLJHQ]� LQ�
GHU� ,QGXVWULH� ���ȓm� GHV� %XQGHVPLQLVWHULXPV� I¾U�
:LUWVFKDIW� XQG� (QHUJLH� �%0:L�� N¸QQHQ� XQWHU�
VFKLHGOLFKH�$XWRQRPLHVWXIHQ�XQWHUVFKLHGHQ�ZHU�
GHQ��9RQ�6WXIH�]X�6WXIH�QHKPHQ�GLH�6HOEVW¦QGLJ�
NHLW�XQG�GDPLW�GDV�$XWRPDWLVLHUXQJVSRWHQ]LDO�]X�
• $VVLVWHQ]� 
0HQVFKHQ�WUDJHQ�GLH�9HUDQWZRUWXQJ�I¾U�HLQHQ�
NRPSOHWWHQ�3UR]HVV��6LH�JUHLIHQ�LQ�GLH�$EO¦XIH�
HLQ� XQG� WUHಀHQ� DOOH� (QWVFKHLGXQJHQ�� .,�$Q�
ZHQGXQJHQ� GLHQHQ� ]XU� 8QWHUVW¾W]XQJ� GLHVHU�
$XIJDEHQ��6LH�EHUHLWHQ�,QIRUPDWLRQHQ�DXI�XQG�
VWHOOHQ� VLH� EHUHLW�� VLH� WUHಀHQ� 3URJQRVHQ� XQG�
]HLJHQ�+DQGOXQJVP¸JOLFKNHLWHQ�DXI�

QHKPHQ�GHU�8PZHOW��:LH�REHQ�EHVFKULHEHQ��LVW�
GHU� 0DVFKLQHQEDX� HQJ� PLW� GHU� }UHDOHQ� :HOWm�
YHUNQ¾SIW��.,�$QZHQGXQJHQ�EULQJHQ�GHVKDOE�VR�
HLQ�JUR¡HV�3RWHQ]LDO�I¾U�GLHVH�%UDQFKH�PLW��ZHLO�
VLH� HLQH� 0¸JOLFKNHLW� HU¸ಀQHQ�� GDVV� 0DVFKLQHQ�
XQG�*HU¦WH�GLH�8PZHOW�ZDKUQHKPHQ��}7HFKQR�
ORJLHQ�GHU�.¾QVWOLFKHQ�,QWHOOLJHQ]�VLQG�DXV�6LFKW�
GHU� ,QGXVWULH� DOV� 0HWKRGHQ� XQG� 9HUIDKUHQ� ]X�
YHUVWHKHQ��GLH�HV�WHFKQLVFKHQ�6\VWHPHQ�HUP¸JOL�
FKHQ��LKUH�8PZHOW�ZDKU]XQHKPHQ��GDV�:DKUJH�
QRPPHQH�]X�YHUDUEHLWHQ��VHOEVW¦QGLJ�3UREOHPH�
]X�O¸VHQ��QHXH�/¸VXQJVZHJH�]Xࡼ�QGHQ��(QWVFKHL�
GXQJHQ�]X�WUHಀHQ��LQVEHVRQGHUH�DXV�(UIDKUXQJ�
]X�OHUQHQ��GDGXUFK�EHL�$XIJDEHQ�EHVVHU�]X�ZHU�
GHQ�XQG�]X�KDQGHOQ�m�%0:L��������
(UVW�GLHVH�.,�/¸VXQJHQ�HUODXEHQ�HV�8QWHUQHK�

PHQ��PLW�GHQ�REHQ�EHVFKULHEHQHQ�'DWHQPHQJHQ�
]X�DUEHLWHQ�XQG�DXI�GLHVHU�%DVLV�QHXH�3UR]HVVH��
3URGXNWH� XQG� 6HUYLFHV� DXI]XVHW]HQ�� 'XUFK� GDV�
$XIEHUHLWHQ�XQG�$QDO\VLHUHQ��GXUFK�GDV�(UNHQ�
QHQ� YRQ�0XVWHUQ�� HUJHEHQ� VLFK� *HOHJHQKHLWHQ��
*HOHJHQKHLWHQ�� GLH� 0HQVFKHQ� DXIJUXQG� GHV�
VFKLHUHQ�8PIDQJV�RGHU�GHU�.RPSOH[LW¦W�GHU�=X�
VDPPHQK¦QJH�QLFKW�HUNHQQHQ��+LHU�VSLHOHQ�9HU�
IDKUHQ�ZLH�$QRPDOLHHUNHQQXQJ��.ODVVLࡼNDWLRQ��
&OXVWHULQJ� RGHU� 5HLQIRUFHPHQW� /HDUQLQJ� HLQH�
5ROOH��VLHKH�.DSLWHO����}*ORVVDUm���.,�$QZHQGXQ�
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EDKQHQ�� VHOEVW¦QGLJ� IDKUHQ�N¸QQHQ��'HU� )DKUHU�
LVW� DEHU� MHGHU]HLW� YHUI¾JEDU�� XP� HLQ]XJUHLIHQ��
=DKOUHLFKH�8QWHUQHKPHQ�DUEHLWHQ�DQ�.RQ]HSWHQ�
GHV� YROOVW¦QGLJ� DXWRQRPHQ� )DKU]HXJV�� EHL� GHP�
GHU�)DKUHU�QLFKW�PHKU�KLQWHU�GHP�6WHXHU�VLW]HQ�
PXVV��EHL�GHQHQ�HV�HYHQWXHOO�QLFKW�HLQPDO�PHKU�
HLQ� 6WHXHU� JLEW�� �KQOLFK�ZLH� LP� 6WUD¡HQYHUNHKU�
ZHUGHQ� DXFK� LQ� 8QWHUQHKPHQ� XQWHUVFKLHGOLFKH�
$XWRQRPLHJUDGH�QHEHQHLQDQGHU�H[LVWLHUHQ�
8QWHUQHKPHQ� VHW]HQ� ]X� %HJLQQ� YLHOIDFK� HUVW�

HLQPDO�DXI�.,�$QZHQGXQJHQ�PLW�JHULQJHU�$XWR�
QRPLH�� /HUQHಀHNWH�� EHVVHUH� 7HFKQRORJLHQ� XQG�
HLQ�EHVVHUHV�9HUVW¦QGQLV�I¾U�'DWHQ�VRUJHQ�GDI¾U��
GDVV�]XQHKPHQG�PHKU�3UR]HVVH�GDI¾U�LQ�)UDJH�
NRPPHQ��6FKULWW�I¾U�6FKULWW�HUK¸KW�VLFK�GLH�6HOE�
VW¦QGLJNHLW� GHU� $QZHQGXQJHQ�� 8QWHUQHKPHQ�
¾EHUI¾KUHQ�LPPHU�JU¸¡HUH�7HLOH�GHU�:HUWVFK¸S�
IXQJVNHWWH�LQ�WHLO��RGHU�YROODXWRQRPH�$EO¦XIH�
9RQ�JUXQGOHJHQGHU�%HGHXWXQJ�I¾U�GDV�(QWZL�

FNHOQ�GLHVHU�$QZHQGXQJ�LVW�GHU�ULFKWLJH�8PJDQJ�
PLW�'DWHQ��HLQH�$XIJDEH��EHL�GHU�YLHOH�8QWHUQHK�
PHQ�QRFK�*UXQGODJHQDUEHLW�OHLVWHQ�P¾VVHQ�

• $EJHJUHQ]WH�$XWRQRPLH� LQ� �JU¸¡HUHQ��7HLOEH�
UHLFKHQ� 
'LH� .,�$QZHQGXQJHQ� ¾EHUZDFKHQ� 6\VWHPH��
ZDUQHQ�EHL�$EZHLFKXQJHQ�XQG�HUDUEHLWHQ�/¸�
VXQJVYRUVFKO¦JH�� 0LWDUEHLWHU� P¾VVHQ� GLHVH�
9RUVFKO¦JH�EHVW¦WLJHQ�EH]LHKXQJVZHLVH�IUHLJH�
EHQ��EHYRU�GDV�6\VWHP�VLH�HLQVHW]W��'HU�0HQVFK�
PXVV� GDU¾EHU� KLQDXV� DOV� OHW]WH� ,QVWDQ]� ]XU�
9HUI¾JXQJ� VWHKHQ�� .RPPW� HV� ]X� 3UREOHPHQ��
I¾U� GLH� GLH� .,� NHLQH� /¸VXQJHQ� HQWZLFNHOQ�
NDQQb ȁ� EHLVSLHOVZHLVH�� ZHLO� DXI� GDV� 6]HQDULR�
QLFKW�WUDLQLHUW�ZXUGHbȁ��JUHLIW�HU�LQ�GHQ�3UR]HVV�
HLQ�

• $XWRQRPHU�%HWULHE�LQ�DOOHQ�%HUHLFKHQ��  
.,�JHVW¾W]WH� 6\VWHPH� DUEHLWHQ� HLJHQVW¦QGLJ��
'LHV�EHWULಀW�VRZRKO�GLH�$UEHLW�LQQHUKDOE�HLQHV�
3UR]HVVHV� DOV� DXFK�GLH�.RRSHUDWLRQ� ]ZLVFKHQ�
6\VWHPHQ�� 'LH� $QZHVHQKHLW� HLQHV� 0HQVFKHQ�
LVW�LQ�GLHVHU�3KDVH�QLFKW�HUIRUGHUOLFK�

=XU� ,OOXVWUDWLRQ� GLHVHU� $EVWXIXQJHQ� ELHWHW� VLFK�
GHU�%OLFN�DXI�GLH�(QWZLFNOXQJHQ�LP�3.:�%HUHLFK�
DQ�� $XWRV� ZDUHQ� QRFK� $QIDQJ� GHV� -DKU]HKQWV�
.RPELQDWLRQHQ� DXV�%OHFK�XQG�0RWRUHQ�� GLH� HLQ�
0HQVFK� VWHXHUWH�� 1DFK� XQG� QDFK� NDPHQ� $VVLV�
WHQ]V\VWHPH�KLQ]X��EHLVSLHOVZHLVH�$EVWDQGVZDU�
QHU��,Q]ZLVFKHQ�VLQG�)DKU]HXJH�YHUI¾JEDU��GLH�LQ�
EHVWLPPWHQ� 8PJHEXQJHQ�� EHLVSLHOVZHLVH� $XWR�
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Die sechs Autonomiestufen der 
Industrie bei Künstlicher Intelligenz

Keine Autonomie,  
Mensch hat volle Kontrolle ohne Assistenz.

STUFE 0 
!!!!!

Assistenz bei ausgewählten Funktionen,
Mensch ist stets verantwortlich und tri!t alle 
Entscheidungen.

STUFE 1 
"!!!!

Zeitweise Autonomie in klar definierten  
Bereichen, Mensch ist stets verantwortlich.

STUFE 2 
""!!!

Abgegrenzte Autonomie in größeren Teilbereichen, 
System warnt bei Problemen, Mensch bestätigt 
Lösungsvorschläge bzw. fungiert als Rückfallebene.

STUFE 3 
"""!!

Das System arbeitet autonom und adaptiv 
in bestimmten Systemgrenzen, Mensch kann 
überwachen oder in Notfallsituationen agieren.

STUFE 4 
""""!

Autonomer Betrieb in allen Bereichen, auch in 
Kooperation und in sich ändernden Systemgrenzen, 
Mensch kann abwesend sein.

STUFE 5 
"""""

!

!

!

!

!

Autonomiestufen der Industrie

!
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Bild 5.2  
'LH�VHFKV�$XWRQRPLHVWXIHQ�
der Industrie bei Künstlicher 
,QWHOOLJHQ]��4XHOOH��%0:L�
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VFKDIW�� GLHVH� 0¦QJHO� DE]XVWHOOHQ� EH]LHKXQJV�
ZHLVH� I¾U� VLFKHUH� ,QIUDVWUXNWXUHQ� ]X� VRUJHQ��
'LHV� EHWULಀW� K¦XࡼJ� %HGHQNHQ� EH]¾JOLFK� GHV�
6WDQGRUWHV� YRQ� &ORXG�6HUYHUQ� XQG� GHQ� GDPLW�
HYHQWXHOO� YHUNQ¾SIWHQ� =XJULಀVP¸JOLFKNHLWHQ�
GXUFK� DXVO¦QGLVFKH� 5HJLHUXQJHQ� XQG� :HWWEH�
ZHUEHU�
(QWVFKHLGHQG� I¾U� GHQ� HUIROJUHLFKHQ� (LQVDW]�

YRQ�.,�$QZHQGXQJHQ�VLQG�GDV�$XIEUHFKHQ�YRQ�
'DWHQVLORV� XQG� GDV� 6FKDಀHQ� HLQHV� GXUFKJ¦QJL�
JHQ�'DWHQVWURPV��'LHVHU� VROOWH� GLH� JDQ]H�:HUW�
VFK¸SIXQJVNHWWH� GLJLWDO� DEELOGHQ�� 'DWHQYHUI¾J�
EDUNHLW�� �TXDOLW¦W�� �KRKHLW�� �]XJDQJ� XQG� UHFKW�
OLFKH�$VSHNWH� VLQG�KLHU�GLH� UHOHYDQWHQ�7KHPHQ�
�VLHKH�.DSLWHO���}$XI�GHP�:HJ�]XP�GDWHQJHWULH�
EHQHQ� 8QWHUQHKPHQm��� (UVW� ZHQQ� GLH� 9HUDQW�
ZRUWOLFKHQ� GLH� 9RUJ¦QJH� LQQHUKDOE� GHV� 8QWHU�
QHKPHQV�QDKWORV�PLW�GHQ�$EO¦XIHQ�LP�)HOG��DOVR�
GHU� 5HDOLW¦W�� YHUNQ¾SIHQ�� VWHKHQ� GHQ� ([SHUWHQ�
GLH�Q¸WLJHQ�'DWHQ�]XU�9HUI¾JXQJ��XP�.,�$QZHQ�
GXQJHQ�]X�HQWZLFNHOQ�XQG�]X�WUDLQLHUHQ�
'LHVHV� $XVHLQDQGHUVHW]HQ� PLW� 'DWHQ�� GLHVH�

VWUDWHJLVFKH� %HGHXWXQJ� YRQ� YHUPHLQWOLFKHQ�
,7�7KHPHQ� I¾U� GHQ� *HVDPWHUIROJ� HLQHV� 8QWHU�
QHKPHQV�� GLHVHV� 6FKDಀHQ� YRQ� SDVVHQGHQ� 3UR�
]HVVHQ� VLQG� $XIJDEHQ�� GLH� I¾U� GLH� %HWHLOLJWHQ�
�XQJHZRKQW�VLQG��'DVV�GHU�'DWHQࡽXVV�GXUFK�GDV�

5.3  An Daten hängt, 
zu Daten drängt 
doch alles

(V�PDQJHOW�8QWHUQHKPHQ�DXV�GHP�YHUDUEHLWHQ�
GHQ�*HZHUEH� QLFKW� DQ�'DWHQ�� 6LH� VLQG� YRUKDQ�
GHQ�� XQG� ]ZDU� LQ� +¾OOH� XQG� )¾OOH�� 6R� HU]HXJW�
HLQH� )OXJ]HXJWXUELQH�'DWHQ� LQ� GHU�*U¸¡HQRUG�
QXQJ�YRQ����7HUDE\WHbȁ�SUR�%HWULHEVVWXQGH��$O�
OHLQH� GLH� DOOHURUWV� YHUEDXWHQ� 6HQVRUHQ� VRUJHQ�
I¾U� HLQHQ� SHUPDQHQWHQ� 'DWHQVWURP� LP� 8QWHU�
QHKPHQ��]ZLVFKHQ�8QWHUQHKPHQ�XQG�EHLP�.XQ�
GHQ��(LQ�6WURP��GHU�VW¦QGLJ�DQVFKZLOOW��'HQ�([�
SHUWHQ�LVW�HV�QLFKW�LPPHU�P¸JOLFK��LQ�GHU�3UD[LV�
DOOHV�DXV]XOHVHQ��ZDV�LQ�GHU�7KHRULH�GHQNEDU�LVW��
6R� PDQJHOW� HV� DQ� 6FKQLWWVWHOOHQ�� GLH� �EHUWUD�
JXQJVLQIUDVWUXNWXU�YRU�2UW�UHLFKW�QLFKW�DXV�RGHU�
HV� VLQG� NHLQH� VWDQGDUGLVLHUWHQ� 'DWHQIRUPDWH�
YRUKDQGHQ��GLH�GHQ�$XVWDXVFK� UHJHOQ��7HLOV�EH�
ZHUWHQ� (QWVFKHLGHU� GDV� 5LVLNR� GHU� 9HUQHW]XQJ�
I¾U� ]X� KRFK�� (LQ� 0DVFKLQHQSDUN�� GHU� ]ZHFNV�
:DUWXQJ�DQ�HLQHU�&ORXG�3ODWWIRUP�K¦QJW��LVW�YRQ�
DX¡HQ�SRWHQ]LHOO�DQJUHLIEDU��VR�GLH�%HI¾UFKWXQJ��
$EHU� MH� ZHUWYROOHU� GLH� %HVFK¦IWLJXQJ� PLW� GHQ�
'DWHQ�ZLUG��GHVWR�JU¸¡HU�ZLUG�DXFK�GLH�%HUHLW�
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Bild 5.3  
Anteil der befragten Anbie-
WHU�XQG�$QZHQGHU��GLH�
I¾U�GHQ�(LQVDW]�YRQ�.,�GLH�
MHZHLOLJHQ�6\VWHPYRUDXV-
VHW]XQJHQ�DOV�EHGHXWHQG�ELV�
VHKU�EHGHXWHQG�HLQVFK¦W]HQ�
�4XHOOH��LLW�
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5.4 Grau ist alle Theorie

9RQ� $XIWUDJVEHDUEHLWXQJ� ELV� =XVFKQLWW� JLEW� HV�
SRWHQ]LHOOH�(LQVDW]P¸JOLFKNHLWHQ�I¾U�.,�7HFKQR�
ORJLHQ� LQ� GHU� ,QGXVWULH�� (LQH� 6\VWHPDWLVLHUXQJ�
HUODXEW� GLH� 8QWHUVFKHLGXQJ� DQKDQG� P¸JOLFKHU�
$QZHQGXQJVIHOGHU�

KI aus dem Produkt beziehungsweise KI 
im Produkt
,Q�GHU�:HOW�GHU�3URGXNWLRQ�ZLUNHQ�.,�7HFKQROR�
JLHQ�ZLH�HLQH�GLJLWDOH�6FKLFKW��GLH�¾EHU�GLH�5HDOL�
W¦W�JH]RJHQ�ZLUG��$Q�GHU�6FKQLWWVWHOOH�]ZLVFKHQ�
GHP�'LJLWDOHQ�XQG�5HDOHQ� HQWVWHKHQ�QHXH�3UR�
]HVVH� XQG�*HVFK¦IWVPRGHOOH�� ,P� =HQWUXP� VWHKW�
GDEHL� GDV� KHUJHVWHOOWH� 3URGXNW�� 2E� 0DVFKLQH��
%DXWHLO�RGHU�)DKU]HXJ��.,�$QZHQGXQJHQ�HUP¸J�
OLFKHQ� GDV� (LQELQGHQ� LQ� GLJLWDOH� $EO¦XIHb ȁ� GHU�
$QVDW]SXQNW�I¾U�YLHOH�9HUEHVVHUXQJHQ�
.,�$QZHQGXQJHQ� XQG� 3URGXNWH� N¸QQHQ� DXI�

XQWHUVFKLHGOLFKH� $UWHQ� PLWHLQDQGHU� YHUNQ¾SIW�
VHLQ��'LH�HUVWH�0¸JOLFKNHLW�LVW��GDVV�GDV�3URGXNW�
QHXH��.,�JHVW¾W]WH�*HVFK¦IWVPRGHOOH�HUP¸JOLFKW��
%HLVSLHOVZHLVH� VDPPHOQ� 6HQVRUHQ� 'DWHQ� ¾EHU�
GLH� $XVODVWXQJ� HLQHU� 0DVFKLQH�� (LQ� WUDLQLHUWHU�
$OJRULWKPXV�SURJQRVWL]LHUW�DXI�GLHVHU�%DVLV�GHQ�

8QWHUQHKPHQ� JHQDXVR� ZLFKWLJ� VHLQ� NDQQ� ZLH�
GHU�0DWHULDOࡽXVV�GXUFK�GLH�3URGXNWLRQ��LVW�HLQH�
7DWVDFKH��GLH�YLHOH�HUVW� OHUQHQ�PXVVWHQbȁ�EH]LH�
KXQJVZHLVH�QRFK�OHUQHQ�P¾VVHQ�
+LQ]X�NRPPW��GDVV�.,�$QZHQGXQJHQ�I¾U�YLHOH�

(QWVFKHLGHU� HLQH�QRFK�ZHLWJHKHQG�XQEHNDQQWH�
*U¸¡H�VLQG��(UIDKUXQJHQ�PLW�7HFKQRORJLHQ�XQG�
3URMHNWHQ� VLQG� NDXP� YRUKDQGHQ�� HV� IHKOW� DQ�
6WDQGDUGV��=HUWLࡼNDWHQ�RGHU�5LFKWOLQLHQ��GLH�GHQ�
8PJDQJ� UHJHOQ�� :HOFKH� $XVZLUNXQJHQ� EHL�
VSLHOVZHLVH�GHU�(LQVDW]�YRQ�.,�EDVLHUWHQ�/¸VXQ�
JHQ�DXI�GDV�*HVWDOWHQ�GHU�$UEHLWVVLFKHUKHLW�XQG�
GHV� $UEHLWVVFKXW]HV� KDW�� LVW� ZHLWJHKHQG� XQJH�
NO¦UW��(LQ�$VSHNW��GHU�PLW�GHU�]XQHKPHQG�HQJH�
UHQ� =XVDPPHQDUEHLW� ]ZLVFKHQ� 0HQVFKHQ� XQG�
.,�6\VWHP�LQ�JHPHLQVDPHQ�3UR]HVVHQ�DQ�%HGHX�
WXQJ�JHZLQQW��'LH�)UDJHQ�UHLFKHQ�YRQ�GHU�+DI�
WXQJ� I¾U� IHKOHUKDIW� DUEHLWHQGH� VHOEVWOHUQHQGH�
$QZHQGXQJHQ� ELV� KLQ� ]X� HWKLVFKHQ� $VSHNWHQ�
EHLP�9HUPHLGHQ�P¸JOLFKHU�8QI¦OOH�
'LHVH�RಀHQHQ�3XQNWH�P¾VVHQ�YRP�7LVFK��ZRO�

OHQ�8QWHUQHKPHQ�.,�$QZHQGXQJHQ�LQ�GHU�%UHLWH�
HUIROJUHLFK�HLQVHW]HQ��)¾U�GLH�IROJHQGHQ�%HWUDFK�
WXQJHQ� ZHUGHQ� VLH� DXVJHNODPPHUW�� 'HQQ� MHW]W�
JHKW�HV�GDUXP��.,�(LQVDW]IHOGHU�LQ�GHU�,QGXVWULH�
]X�LGHQWLࡼ]LHUHQ�
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KI in der Prozessoptimierung
'DU¾EHU�KLQDXV�RSWLPLHUHQ�.,�6\VWHPH� LQWHUQH�
3UR]HVVH� XQG� $EO¦XIH� ]ZLVFKHQ� 8QWHUQHKPHQ��
9RQ�GHU�)HUWLJXQJV��XQG�.DSD]LW¦WVSODQXQJ�¾EHU�
GLH�IU¾K]HLWLJH�$QRPDOLHHUNHQQXQJ�LQ�GHU�4XD�
OLW¦WVNRQWUROOH�ELV�]XP�0DQDJHPHQW�GHU�/LHIHU�
NHWWH� LQNOXVLYH� ,QWUDORJLVWLN� HUJHEHQ� VLFK� KLHU�
$QV¦W]H�

KI im Kundenkontakt
$XFK�DXI�)DFKDEWHLOXQJHQ��GLH�QLFKW�XQPLWWHOEDU�
PLW� GHU� 3URGXNWLRQ� YHUNQ¾SIW� VLQG�� KDEHQ�
.,�7HFKQRORJLHQ� $XVZLUNXQJHQ�� 6R� KHOIHQ� VLH�
0DUNHWLQJ�� XQG� 9HUWULHEVDEWHLOXQJHQ� GDEHL��
�SRWHQ]LHOOH�� .XQGHQ� EHVVHU� ]X� LGHQWLࡼ]LHUHQ�
XQG�]X�HUUHLFKHQ��VLHKH�.DSLWHO����}.,�	�.XQGHm���
,P�6HUYLFH�XQG�.XQGHQGLHQVW�VRUJHQ�VLH�I¾U�EHV�
VHU�LQIRUPLHUWH�0LWDUEHLWHU��GLH�.XQGHQ�VFKQHO�
OHU�KHOIHQ�

Losgröße 1
'LHVH�.DWHJRULH�I¦OOW�DXV�GHU�ELVKHULJHQ�6\VWHPD�
WLN�KHUDXV��GD�VLFK�KLQWHU�GHU�,GHH�GHU�/RVJU¸¡H�� 
HLQ� JDQ]HV� %¾QGHO� DQ� 3UR]HVVHQ�� 0D¡QDKPHQ�
XQG� 7HFKQRORJLHQ� YHUELUJW�� 6LH� NDQQ� DEHU� DXI�
JUXQG� GHU� %HGHXWXQJ� GHV� .RQ]HSWHV� XQG� GHU�
5ROOH��GLH�.,�7HFKQRORJLHQ�LQ�GLHVHP�=XVDPPHQ�

RSWLPDOHQ�=HLWSXQNW�I¾U�GHQ�1DFKNDXI�GHU�0D�
VFKLQH�� .,�$QZHQGXQJHQ� YHU¦QGHUQ� QLFKW� GDV�
3URGXNW�DQ�VLFK��VRQGHUQ�GLH�6HUYLFHV�XQG�3UR�
]HVVH� GUXP�KHUXP�� (QWVSUHFKHQG� NRPPHQ�GLH�
.,�$QZHQGXQJHQ� DXFK� QLFKW� LP� 3URGXNW� ]XP�
(LQVDW]�� VRQGHUQ� EHLVSLHOVZHLVH� LQ� GHQ� EHUHLWV�
HUZ¦KQWHQ�,R7�3ODWWIRUPHQ�
'LH�]ZHLWH�0¸JOLFKNHLW�LVW��GDVV�.,�$QZHQGXQ�

JHQ�GDV�3URGXNW�HUVW�HUP¸JOLFKHQ��(LQ�VHOEVWIDK�
UHQGHU�/.:��GHU�VLFK�DOV�7HLO�HLQHV�DXWRQRPHQ�
/LHIHUQHW]ZHUNHV� HLJHQVW¦QGLJ� GHQ� RSWLPDOHQ�
:HJ�¾EHU�GDV�)LUPHQJHO¦QGH�VXFKW��LVW�RKQH�GHQ�
(LQVDW]� YRQ� .,� XQGHQNEDU�� 'LH� 7HFKQRORJLH� LVW�
KLHU�NHLQ�%HLZHUN��'LH�'DWHQ�XQG�$OJRULWKPHQ�
VLQG�I¾U�GDV�%DXHQ�GHV�3URGXNWHV�JHQDXVR�ZLFK�
WLJ�ZLH�5RKVWRಀH�RGHU�0DVFKLQHQ�

KI im Produktionsprozess
9RQ� GHU� YRUDXVVFKDXHQGHQ�:DUWXQJ� DXI� %DVLV�
YRQ�(FKW]HLWGDWHQ�¾EHU�$XVODVWXQJ�XQG�=XVWDQG�
YRQ�0DVFKLQHQ� ELV� KLQ� ]XP� (LQVDW]� YRQ� DXWR�
QRP�DUEHLWHQGHQ�5RERWHUQ��$EO¦XIH�LQ�GHU�3UR�
GXNWLRQ��GHP�+HU]VW¾FN�GHU�8QWHUQHKPHQ��ELH�
WHQ� ]DKOUHLFKH� $QV¦W]H� I¾U� GHQ� (LQVDW]� YRQ�
.,�$QZHQGXQJHQ�
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EHL�,QIRUPDWLRQHQ�HU]HXJHQ��(LQH�,R7�3ODWWIRUP�
YHUQHW]W�GLH�*HU¦WH�PLWHLQDQGHU���EHU�VWDQGDU�
GLVLHUWH�6FKQLWWVWHOOHQࡽ�LH¡HQ�GLH�'DWHQ�DXV�GHQ�
XQWHUVFKLHGOLFKHQ�*HU¦WHQ�KLHU�]XVDPPHQ��$XI�
GLHVHQ�'DWHQ�DUEHLWHW�GLH�.,�$QZHQGXQJVHEHQH��
,Q�LKUࡼ�QGHQ�GLH�HLJHQWOLFKHQ�$QDO\VHQ�XQG�%H�
UHFKQXQJHQ� VWDWW�� LP� EHVWHQ� )DOO� DQJHUHLFKHUW�
XP�GRP¦QHQVSH]LࡼVFKHV�.QRZ�KRZ��+LHU�DUEHL�
WHQ� PDVFKLQHOOH� /HUQYHUIDKUHQ�� KLHU� ZHUGHQ�
0XVWHU�HUNDQQW��,Q�GLHVHU�6FKLFKW�ZHUGHQ�HWZD�
GXUFK�'DVKERDUGV�DXFK�GLH�(UJHEQLVVH�XQG�(U�
NHQQWQLVVH� YLVXDOLVLHUW� XQG� EHGDUIVZHLVH� ¾EHU�
GLH� ,R7�3ODWWIRUP� 6WHXHUVLJQDOH� ]XU¾FN� DQ� GLH�
*HU¦WH�JHJHEHQ�
'LH�ELVKHULJHQ�$XVI¾KUXQJHQ�]HLJHQ��:HU�LP�

0DVFKLQHQEDX�.,�$QZHQGXQJHQ�HQWZLFNHOW��KDW�
HV�PLW�HLQHU�JDQ]HQ�5HLKH�ZLUWVFKDIWOLFKHU��RUJD�
QLVDWRULVFKHU�� NXOWXUHOOHU� XQG� WHFKQLVFKHU�+HU�
DXVIRUGHUXQJHQ� ]X� WXQ�� $EHU� GDV� %HVFK¦IWLJHQ�
PLW�GHQ�7HFKQRORJLHQ�XQG� LKUHQ�0¸JOLFKNHLWHQ�
ORKQW�VLFK��'HQQ�LQ�GHQ�'DWHQ�GHU�8QWHUQHKPHQ�
VWHFNHQ�%XVLQHVV�&DVHV��GLH�GDV�HLQ]HOQH�8QWHU�
QHKPHQ�XQG�GLH�JDQ]H�%UDQFKH�YHU¦QGHUQ�N¸Q�
QHQ��ZLH�GLH�IROJHQGHQ�%HLVSLHOH�]HLJHQ�

KDQJ�VSLHOHQ��QLFKW�XQHUZ¦KQW�EOHLEHQ��'DV�,QGL�
YLGXDOLVLHUHQ�XQG�)OH[LELOLVLHUHQ�JHK¸UHQ�]X�GHQ�
JUR¡HQ�7UHQGV�I¾U�+HUVWHOOHU��+LHU� LVW�HLQH�(QW�
ZLFNOXQJ� ]X� HUNHQQHQ�� GLH� VLFK� LQ� ¦KQOLFKHU�
)RUP�DXFK�LQ�YLHOHQ�%�&�0¦UNWHQ�ZLHGHUࡼQGHW�
�VLHKH�.DSLWHO����}.,�	�3HUVRQDOLVLHUXQJm���6WDWW�
JUR¡H� =LHOJUXSSHQ� PLW� HLQHP� VWDQGDUGLVLHUWHQ�
$QJHERW�]X�HUUHLFKHQ��VLQG�SHUV¸QOLFKH�$QIRUGH�
UXQJHQ� HLQ]HOQHU� .XQGHQ� LPPHU� K¦XࡼJHU� GLH�
%DVLV�I¾U�3URGXNWH��'LH�JHVDPWH�3UR]HVVNHWWH�DXI�
9DULDQWHQ��RGHU�VRJDU�(LQ]HOIHUWLJXQJ�XP]XVWHO�
OHQ�XQG�GDEHL� DXFK�QRFK�ZLUWVFKDIWOLFK�SURGX�
]LHUHQ�]X�N¸QQHQ��HUIRUGHUW�HLQ�1HXGHQNHQ�YLH�
OHU�3UR]HVVH��.,�$QZHQGXQJHQ�EULQJHQ�GLH�GDI¾U�
Q¸WLJH�)OH[LELOLW¦W�LQ�3UR]HVVH��%HLVSLHOVZHLVH��LQ�
GHP�VLH�GLH�.RQࡼJXUDWLRQ�XQWHUVW¾W]HQ�RGHU�GLH�
5HVVRXUFHQ�� XQG�0DWHULDOEHGDUIVSODQXQJ� DXWR�
PDWLVLHUHQ�XQG�EHVFKOHXQLJHQ�
,P� .RQWH[W� LQGXVWULHOOHU� .,�$QZHQGXQJHQ�

N¸QQHQ� GUHL� P¸JOLFKH� 7HFKQRORJLH�(EHQHQ� I¾U�
GLH� GLJLWDOH� ,QIUDVWUXNWXU� XQWHUVFKLHGHQ� ZHU�
GHQ��GDV�*HU¦W��GLH�,R7�3ODWWIRUP�XQG�GLH�HLJHQW�
OLFKH� .,�$QZHQGXQJVHEHQH�� *HU¦WH� VLQG� EHL�
VSLHOVZHLVH� 6HQVRUHQ� RGHU� VSHLFKHUSURJUDP�
PLHUEDUH�6WHXHUXQJHQ��636���GLH�3/&V�VDPPHOQ��
$EO¦XIH� LQ� HLQHU� )HUWLJXQJVDQODJH�PLW� 0DVFKL�
QHQ�RGHU�5RERWHUQ�UHJHOQ�XQG�VWHXHUQ�XQG�GD�
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(QWHUSULVH�5HVRXUFH�3ODQQLQJȰ�৹৶��৵৷৺��৶৸৻
(QWVFKHLGXQJVE¦XPHȰ�৵৹ৼ
([SODLQDEOH�$UWLࡼFLDO�,QWHOOLJHQFHȰ�৵৷৸��৵৺৴

F

)ULFWLRQOHVV�6KRSSLQJȰ�৵ৼ৸

G

*RRG�0DFKLQH�/HDUQLQJ�3UDFWLFHVȰ�৵৽৽
*URXQG�7UXWKȰ�৷৵৷

I

,QGXVWULH�ৣ�য়Ȱ�৵৴৷
,QGXVWULH��য়Ȱ�৷৷ৼ
,QWHUDFWLRQ�5RRPȰ�৻ৼ��৵৶ৼ��৶৷৻
,Q�YLWUR�'LDJQRVWLNDȰ�৵৽ৼ
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6HUYLFH�/HYHO�$JUHHPHQWVȰ�৷৴৹
6PDUW�&LW\Ȱ�৶৵৶
6PDUW�*ULGȰ�৶৴ৼ
6RIWZDUH�DV�0HGLFDO�'HYLFHȰ�৵৽ৼ
VSHLFKHUSURJUDPPLHUEDUH�6WHXHUXQJHQȰ�৵৵৹
6WUHDP�3URFHVVLQJȰ�৷৶৻
6XFKPDVFKLQHQ�2SWLPLHUXQJȰ�৶ৼ৹
6XSSRUW�9HFWRU�0DFKLQHVȰ�৵৹ৼ

T

7H[W�0LQLQJȰ�৵৶৸
7H[W�WR�9RLFHȰ�৵৶৴
7RWDO�3URGXFW�/LIHF\FOH�5HJXODWRU\�$SSURDFKȰ�
৵৽৽

7RXFKSRLQWȰ�৶৸৷

V

9RLFH�WR�7H[WȰ�৵৶৴

1HXURQDOH�1HW]HȰ�৸৺��৵৹৻
1HZ�:RUNȰ�৷৷৻

O

2SWLFDO�&KDUDFWHU�5HFRJQLWLRQȰ�৷৷৽
2XW�RI�WKH�%R[�/¸VXQJHQȰ�৹৻

P

3UHGLFWLYH�$QDO\WLFVȰ�৵৹৵
3UHGLFWLYH�0DLQWDLQDQFH�$QZHQGXQJHQȰ�৶৵৵
3UHGLFWLYH�0DLQWHQDQFHȰ�৵৶৺

R

5HJHOV\VWHPHȰ�৵৹৺
5HWXUQ�RQ�%\WHȰ�ৼ৺

S

6D0'�3UH�6SHFLࡼFDWLRQȰ�৶৴৴
6HFXULW\�,QIRUPDWLRQ�DQG�(YHQW�0DQDJHPHQWȰ�
৷৶৸
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