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The German Research Center for Artificial Intelligence (Deutsches Forschungszentrum für Künstliche
Intelligenz, DFKI) with sites in Kaiserslautern and Saarbrücken is a non-profit organization which
was founded in 1988. The shareholder companies are Atlas Elektronik, Daimler-Benz, Fraunhofer
Gesellschaft, GMD, IBM, Insiders, Mannesmann-Kienzle, Sema Group, Siemens and Siemens-
Nixdorf. Research projects conducted at the DFKI are funded by the German Ministry for Research
and Technology, by the shareholder companies, or by other industrial contracts.

The DFKI conducts application-oriented basic research in the field of artificial intelligence and
other related subfields of computer science. The overall goal is to construct systems with technical
knowledge and common sense which - by using AI methods - implement a problem solution for a
selected application area. Currently, there are the following research areas at the DFKI:

�
Intelligent Engineering Systems

�
Intelligent User Interfaces

�
Computer Linguistics

�
Programming Systems

�
Deduction and Multiagent Systems

�
Document Analysis and Office Automation.

The DFKI strives at making its research results available to the scientific community. There exist
many contacts to domestic and foreign research institutions, both in academy and industry. The
DFKI hosts technology transfer workshops for shareholders and other interested groups in order
to inform about the current state of research.
From its beginning, the DFKI has provided an attractive working environment for AI researchers
from Germany and from all over the world. The goal is to have a staff of about 100 researchers
at the end of the building-up phase.
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¨�²³¨�¬Uµo¶�²�«`¯+¯�«`µ³Ì©e«O·6«`²³¨e«`®o«O²t¨½»E¬^¾^¨�²³µ�«`¼�¨�¬�Æ#Í}¬#®t¨�Â�¨�²�«`·-¹�¨e«O²t®X±O°�¾^¨�Â�¨�·�±�´^¯+¨�¬UµÑ«OµXã�¨�Ô�·�¨�µ³µ}À
ä�«`©�¼�«`²³¾�'�«`ºS±�²�«`µ³±�²t�¨�®>ÄU�¬�Â�±�·�ÂU�¬^¶�¾^¨�µ�«`�·�¨�¾½«`¬]«O·�¹�®³¨�®�±`°�¾^±�Ö�¨�¬^®�±O°Q©�±�¬^®tµ³²t»^©�µt�±�¬^®>ÄSµtª^¨-¬U»^¯XºS¨�²6±O°�Ô6±�²t¾
©�·�«`®³®t¨�®-¬^¨�Â�¨�²�¨�¸�©�¨�¨�¾^¨�¾ -S,�,EÆ�Ð�ª^�®�¯X»^®³µ�º]¨�¾^»^¨ÅË]¬]«O·�·Ã¹UÄU¬^±�µ�µt±+µtª^¨�·�¨�¸U�©e«`·�«`¬]«O·Ã¹U®³Ã®Iµt±U±�·}ÄEº^»^µ-²�«Oµtª^¨�²
µt±Xµ³ª^¨-µt¨�¬E¾^¨�¬^©�¹Õ±`°Q·�«O¬^¶�»]«O¶�¨Iµt±X²t¨�»^®t¨�®³�¶�¬^�Ë]©e«O¬Uµ6©�·�«O®t®t¨�®eÆ
Ð�ª^�®o«`¬]«O·�¹�®³�®9±O°�µtªE¨�®t¨½µ}Ô�±�»^¬U»^®t»]«O·�«`¾^Â�¨�²tºE®Xª]«`®X·�¨�°YµXºS¨�¶�¶��¬^¶v«`¬��¯+´]±�²tµ�«O¬Uµ��®t®t»E¨õ«Oº]±�»^µXª^±`Ô

µtªE¨X©�±�¯+´^·�¨�¯o¨�¬Uµ�«`µt�±�¬o®t´S¨�©��Ë]©>«`µt�±�¬^®9´E²t±`ÂU�¾^¨�¾�º�¹!ÝYÞ>ÞX«`²t¨X´E²t±�´S«`¶�«Oµt¨�¾�»^´�µt±½µ³ª^¨�´^ª^²�«O®t¨�ÝYÞ>Þ½Ý á M�ß^ÆA@J5×v¨�ª]«>Â�¨�®�«`�¾X·�Ãµ³µt·�¨�ª^¨�²t¨-«`ºS±�»^µ7ª^±`Ô�·�¨�¸U�©e«`·�·�¹�®³»^´^´^·��¨�¾X®t»Eº]©e«Oµt¨�¶�±�²³ÃÖ>«`µt�±�¬XÃ¬Á°Y±�²³¯�«`µ³�±�¬-�®�¨�¯o´E·Ã±`¹�¨�¾��¬
´]«O²t®t�¬^¶SÄ>²t¨�°Y¨�²t²t�¬^¶-µ³ª^¨6²³¨e«`¾E¨�²�µt± °Y»^·�·�«O©�©�±�»^¬Uµt®�¶�ÃÂ�¨�¬��¬9ä&±�·�·�«`²³¾�«`¬^¾9åE«`¶9É-P9E�G�H�Ê&«`¬^¾Å²t¨�·�«`µ³¨�¾�²t¨�°Y¨�²t¨�¬^©�¨�®eÆ
�6¨�µ��µ��®�©�·�¨e«O²�µtª]«Oµ6®³±�¯+¨�µtª^�¬^¶-¯+±�²t¨�¯X»^®³µQºS¨�®�«`�¾o«`ºS±�»Eµ6µ³ª^�®�©�±�¬E®tµt²³»^©�µ³Ã±�¬�ÄU¶��Â�¨�¬Xµtª]«Oµ��¬Xã�ä�åEæ��µ��®
µtªE¨�®t¹U¬Uµ�«O©�µt�©�ª^¨>«`¾½±O°7«�´Eª^²�«O®t¨�µ³ª]«`µIÃ¯+´]±�®t¨�®�©�±�¬^®tµ³²�«`�¬Uµt®I±�¬½�µ³®�©�±�¯+´^·�¨�¯o¨�¬Uµ³®9TU«`¬^¾½Ô�¨�«`®³®t»^¯+¨�µ³ª]«`µ
Ý á M�ß^Ä�¬^±�µ�ÝKÞeÞ�Ä��®�µtª^¨Iª^¨e«O¾o±`°�µ³ª^¨�´Eª^²�«O®t¨9ÝKÞ>ÞXÝ á M�ß�ÝYÞ � ÚÃÏ�Ï ÙõÞ�ß^Æ�Ð�±�¯o±�µt�Â�«`µ³¨�µtªE¨�¬E¨�©�¨�®³®�«`²³¹o¨�·�«Oº]±�²�«`µ³�±�¬±`°�±�»^²�«`¬]«O·�¹�®³�®�°Y±�²�µ³ª^¨�®t¨�µ}Ô�±o«`¾^Â�¨�²tº^®>ÄSÔ6¨�µ³»^²t¬Õµt±X±�¬E¨�¯o±�²t¨�®³¨�µ-±`°�¾]«Oµ�«��¬UÂ�±�·�ÂU�¬^¶�¶U«`´^´U¹o�¬UËS¬^�µt�Â�«`·
©�±�¯o´^·�¨�¯+¨�¬Uµt®eÄ�±�¬E¨�µ³ª]«`µ�ªS«`®�²t¨�©�¨��Â�¨�¾Õ·Ã�µ³µt·�¨�®³µt»^¾^¹�µ³±9¾]«Oµt¨�Æ
X�_ �
ú����YüþýkaeZ�C�[Ff�c$4`ûKù��Kùtý)�
�^ú5 5��ûKù�ûKù��tù³ý1�Sú�ý`ú����)�Kü��?� ' �
�`ù��Kù �Kÿ`ù-.�ûKùtù@�-�� 54��þù� �ù}ý)�
��, �X � M�ý`ù: �ü�.��)�$��ù:�Yù- 54��Yù³ÿ6�����Yû
��ú>�þù ]>ü��tú���û
���þù�ú�4�4`û���ú����6<�`ü����5?�����þÿ&�KûYù³ú�� 	 � � 	��!� 
�ú��
ú7ÿ`ùtûKü�*�ùtÿ6�þù�]eü��³ú��>ü��Yù- !<�`ü����

�Kù��þù��-��� ' ��û�ú 	@#H���� 54��þù- �ùtý)��,7�<���>���þü�.��)�
���  5��ûYù>���� 54��þü��³ú��Kùtÿ-ù ]>ú� 54��þù��:(1�`ü���	)���-ûYù³ý`ÿ`ùtû��
�`ü���ú�4�4`û
��ú����/�`ý)�Yù³ý`ú����þù�,
" ' , �� ��� ����" 
 	 ��� �*��	 � ��	��!� 
 � � � � � " � ��	 �(� 	 �'� � ������� ����"�	#a <�`ù³ûYù�]ù>�Yú�	�ù����`ù6�
����4�ù�� ' �
�`ù6�
4�ù��³ü ��ùtû�	 � � ���5��ù 	��!� 
 � �
� � � " � ��	 �(� c�, ��ù³ûYù��A���`ù��þù ]>ü��tú��þü^Y³ùtÿ ' ��û
 ���`ú��:�Yù-�þù��-��� ' ��û�ú 	@# ���� 54��þù- �ùtý)�?=�����þÿ8�`ú�*�ù���� ��ù 	 � � 	��!��
 � �	� � � " � ��	 �(���^úûKù��
�����?Sù�ûKù�.�ú�ûKÿ�ú��<�`ý`ú��-�tù-4��Yú����þù�,

0�,
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Zed
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n�B � ��m �

��HYR^CSf���T>R�[ g c
��HYR^CSf���T>R�[ g C

q���j�j ����[�� � � � RÁCSf��
[ g CR^C]f��
[ g c

n�B����q��X�����

F���m�[����õ\���mo���Å�½q��Åm

� a6n � V�[���n �����Å[���n ���

� a6n � V�[eq���j�\���Å[ ����� �

q������Xm��½a

Ò&�¶�»^²³¨ /�*�Ð�ªE¨�·�¨�¸U�©e«O·
®t»^º^ªEÃ¨�²�«`²³©�ª�¹+�¬�Â�±�·�ÂU�¬^¶�¨�·�¨�¯+¨�¬Uµt®�Ô�ª^�©�ª�¶�±`Â�¨�²³¬ =t®³·�«`®tªE¨�¾�?XÂ�¨�²tº�´^ª^²�«`®t¨�®eÆ 'I±�µ³¨
µtªS«`µ�µtª^¨�±�²t�¶��¬]«O·�ª^�¨�²�«`²³©�ªU¹�¬^¨�¨�¾E¨�¾XÂ�¨�²³¹9·��µtµ³·�¨�¯o±U¾^�Ë]©e«Oµt�±�¬&Ä�¯o¨�²t¨�·�¹�«`¾^¾EÃµ³�±�¬�Æ
×v¨�®t´S¨�©�»E·ô«Oµt¨�µ³ª]«`µ�µtªEÃ®
�®�¾^»^¨-µt±Xµ³ª^¨-°M«O©�µ�µtªS«`µ�®t�¶�¬^�Ë]©e«`¬Uµ�©�·�«`®³®t¨�®-«`²t¨Åº]¨��¬^¶X�¾^¨�¬�µ³�Ë]¨�¾��¬o¾^¨�µ�«`�·�¨�¾�¶�²�«`¯o¯�«`µ³Ã©>«`·U¾^¨�®³©�²t�´^µ³Ã±�¬�Æ
Ð�ª^¨�²³¨o�®9«O·Ã®³±�«+Â�¨�²³®t�±�¬!±`°�ÝYÞ>ÞXÔ�ª^�©�ªv�¬^ª^¨�²³�µt®Å°Y²t±�¯1â�ç ��é�� �=«O¬^¾vÍ}Ð�À éÈâ�å�� Ô�ªEÃ©�ªv�®�¬^±�µ�®tªE±`Ô�¬
É�®³�¬^©�¨��µ�Ô�«O®�¬^±�µ�¾^�®³©�»^®t®³¨�¾]Ê�Æ6Ð�ªE¨¿«O®t¹U¯o¯+¨�µt²³¹9�®�±�¬^·�¹o«`´^´]«O²t¨�¬Uµ>Æ

0$P



% ) , 13/��1�� � � �1�� ,��#� � � � /2+���#� + � ���0/�������� �*/
â�®Åµtª^¨+¨�¸^«`¯o´E·Ã¨�®��¬ É	+ PeÊI®tª^±`Ô�Ä�«`¾>Î�¨�©�µ³ÃÂ�¨�®�·Ã�¼�¨�Ï ����� «`´E´]¨e«O²�¬^±�µ�±�¬^·�¹½�¬�´^²t¨�¾^�©e«`µ³ÃÂ�¨X©�±�¬E®tµt²³»^©�µ³Ã±�¬^®·��¼�¨�µ³ª^±�®³¨��·�·Ã»E®tµt²�«`µ³¨�¾�«Oº]±`Â�¨�Ä^º^»Eµ�«`·�®t±X«`®�¬^±�¯o�¬]«O·^¯o±U¾^�Ë]¨�²³®eÆ

É	+ PeÊ ��±�ª^¬��®�«`¬+¨e«`®³¹�¯�«`¬Xµ³±Xµ�«O·Ã¼Xµ³±]Æ
× ª^�·�¨9µ³ª^¨o¨�¸Á«O¯o´^·�¨��¬öÉe+$PeÊ¿Ã®Å¶�±U±U¾�Ä
¨�¯+´^·�±`¹��¬^¶+µtª^¨½Ï � � � Ô�ª^�©�ª�ºS¨�·�±�¬^¶�®�µt±½µ³ª^¨�éÈâ�å��IÀ å�' â�åUã©�·�«`®³®eÄ&µtª^¨�¨�¸^«`¯+´^·�¨�®-�¬�É	+�0>À +�+�Ê-«O²t¨�»^¬^¶�²�«`¯+¯�«`µ³�©e«`·KÆ�Ð�ª^¨o«O¬]«`·�¹U®t�®IÔ6¨�ª]«>Â�¨�´^²³±`Â��¾^¨�¾�µ³ª�»E®-°M«`²-¾^±U¨�®

¬^±�µ�¹�¨�µ�¨�¸U´^·�«OÃ¬+µtª^¨Å¶�²�«O¯o¯�«>µt�©e«`·��µ}¹�±`°�É	+$P>Ê�«`¬^¾�µ³ª^¨-»^¬^¶�²�«`¯+¯�«`µ³�©e«`·�Ãµ}¹Å±`°�Ée+�0EÄ +�+�Ê�Æ
É	+�0�Ê «EÆ � ��±�ª^¬��®�«`¬+¨e«`®³¹�µt±�µ�«`·�¼+µt±�¯�«`¬&Æ

º&Æ � ��±�ª^¬��®�«`¬+¨e«`®³¹�¯�«`¬&Æ

É	+�+�Ê «EÆ � ��±�ª^¬��®�«`¬+¨e«`®³¹�¯�«`¬Xµ³±Xµ�«O·Ã¼Xµ³±��6�·�·}Æ
º&Æ � ��±�ª^¬��®�«Å¯�«`¬X¨>«`®t¹�µ³±Xµ�«`·�¼Xµ³± ���·Ã·}Æ

×v¨½Ô��·�·�°Y±U©�»^®o±�¬#¨�¸U´^·�«`�¬^�¬^¶vµtªE¨½¶�²�«`¯o¯�«`µ³Ì©e«O·Ã�µ}¹�±O°oÉ	+$P>Ê�Ä�«`®³®t»^¯+�¬^¶vµtª]«OµXµtª^¨�²t�¶�ª�µX®³¹U¬�µ�«`©�µ³�©
®tµ³²t»^©�µt»^²³¨½°Y±�²9µ³ª^¨½®³¨�¬Uµt¨�¬^©�¨��®�µtª^¨½ºEÃ¬S«`²t¹�À}º^²�«O¬^©�ª^�¬^¶�®tµt²³»^©�µ³»^²t¨�¶��Â�¨�¬��¬ØÉe+�-�Ê�Ä�Ô�ª^¨�²t¨�Ï ����� °Y±�²³¯o®X«©�±�¬^®tµ³Ãµ³»^¨�¬Uµ�Ô��µtª / � ß^Ä^«`¬^¾+Ô�ª^¨�²³¨oÝYÞXÝ � Ú �XÝKÞ��®�®t�®tµ³¨�²�µ³±9µ³ª^¨�´^ªE²�«`®³¨oÏ ����� / � ß^Æ�×v¨�«O¾^±�´^µ�µtªE¨�ºEÃ¬S«`²t¹®tµ³²t»^©�µt»^²³¨�·�«O²t¶�¨�·Ã¹Åº]¨�©>«`»^®³¨��µ�Ô�Ã·�·^®³�¯o´^·��°Y¹�µtªE¨�¨�¸U´S±�®t�µ³Ã±�¬9ªE¨�²t¨�TU�µ�¯+�¶�ªUµ
º]¨�¨�(�»S«`·�·�¹�¾^¨�°Y¨�¬^®t�º^·�¨�µ³±-ª^±�·�¾
µtªS«`µ�Ï ����� Ä / � ßEÄ^«`¬^¾vÝKÞoÝ � Ú �+ÝKÞ�«O²t¨9«O·Ã·S®t�®³µt¨�²³®�±O°È«�®³Ã¬E¶�·�¨�´^ªE²�«`®³¨�ÆA@��× ª]«Oµ��®6«>Ô�¼UÔ�«O²t¾o«`ºS±�»Eµ�µtª^�®�®³µt²³»^©�µt»E²t¨-�®�µtª]«Oµ6µ³ª^¨�ªE¨e«`¾X¬^±�»^¬ / � ß�¾E±�¨�®6¬^±�µ�ºU¹9�µ³®t¨�·�°�®t»Eº]©e«Oµt¨�¶�±`À²t�Ö�¨Å°Y±�²�µtª^¨ ��ä�� '�ä�ÆA@ ����«`µ³ª^¨�²>Ä]�µI®t¨�¨�¯+®�µ³ª]«`µIÔ�ª^¨�¬#Ï � ��� ©�±�¯Xº^�¬^¨�®�Ô�Ãµ³ª / � ß^ÄSµtªE¨�²t¨�®³»^·�µt�¬^¶�´^ª^²�«`®³¨ª]«O®o«�®t»^ºS©e«`µ³¨�¶�±�²t�Öe«Oµt�±�¬#·��®tµXÔ�ª^�©�ª#©�±�¬Uµ�«O�¬^®X¬^±�µX±�¬^·�¹vµtª^¨�±�´^µt�±�¬S«`·�«`¬E¾ö±�º^·��¶�«`µ³±�²³¹�©�±�¯o´^·�¨�¯+¨�¬Uµt®
µtªS«`µ / � ß�®tµ�«`²tµ³¨�¾�±�»^µ�Ô��µtª�ÄEº^»^µ�«`·�®³±9µ³ª^¨�±�ºE·Ã�¶U«`µt±�²t¹ ��ä�� '�ä#©�±�¯o´E·Ã¨�¯o¨�¬Uµ6«O¬^¾oµ³ª^¨�±�´Eµt�±�¬]«O·�Ò^±�²}Àtä�ä©�±�¬�µ³²t±�·Ã·�¨�²Å²t¨�(U»^�²t¨�¾�ºU¹öÏ � � � Æ3'I±½¯o¨�©�ªS«`¬^�®t¯ ´^²t¨�®t¨�¬Uµt¨�¾ö®³±½°}«`²-´^²t±`ÂU�¾^¨�®Å°Y±�²9«`¬�«O¾eÎ�»^¬^©�µ�©�±�¯XºEÃ¬EÃ¬E¶
Ô��µtª��µt®�ª^¨>«`¾�µt±�« èy¨�©�µ�µtª^¨X®³»^ºS©e«`µ³¨�¶�±�²t�Öe«`µ³�±�¬v±`°�µtªS«`µ-ª^¨e«O¾v±�²-±`°�µtª^¨X²³¨�®t»E·Ãµ³�¬^¶½´^ª^²�«`®³¨�Æ ��¨�µ-Ì°�µtªE¨
´^ª^²�«`®³¨�®³µt²³»^©�µt»E²t¨�´^²t±�´]±�®t¨�¾��¬�Ée+�+�Ê7�®6©�±�²t²³¨�©�µ>Ä]®³±�¯+¨�¼��¬^¾+±`°�¯o¨�²³¶��¬^¶�±O°�®t»^ºS©e«`µI�¬U°Y±�²³¯�«Oµt�±�¬�ºS¨�µ}Ô�¨�¨�¬
«`¾>Î�»^¬^©�µ�«O¬^¾�ª^¨e«O¾�¯X»E®tµ�º]¨-´^²³±`Â��¾^¨�¾o°K±�²eÆA@ �
Ð�ª^¨�¨�¸^«`¯+´^·�¨�®��¬�É	+ -`À +�/�Ê&�·�·�»^®tµ³²�«`µ³¨6µ³ª]«`µ�µ³ª^¨"4]±`Ô�±O°y�¬U°K±�²t¯�«`µ³Ã±�¬�°Y²³±�¯$«`¬X«`¾eÎ�»E¬^©�µ � ®�·��®tµ&±`°
®t»^ºS©e«Oµt®

µt±+µtª^¨Åª^¨e«`¾ � ®I¯X»^®tµ�ºS¨I(�»EÃµ³¨�²t¨�®tµt²³�©�µt¨�¾#T��µ�Ô�±�»E·Ã¾�¬^±�µ�¾^±Xµ³±o®³Ã¯+´^·�¹X¯o¨�²³¶�¨-µtªE¨ U�±�¯o´^·�¨�¯+¨�¬Uµt®�·Ã�®³µ�±`°
X � 0�ý`ÿ�ü��&ü��<?��û��
�-ý����Yüþý�.��
�`ú��<�
�`ùQú����Yù³ûYý`ú��Kü�*�ù<�-��ý����Kü��
�`ùtý)� �
�Kû����-���`ûKù@=�����þÿ�ý����< 5�eÿ`ü ' �&�
�`ù��`ùtú�ÿ�ûKù��þú��Kü���ý��
�`ü�4���ú�ý`ÿ

�
�`ùtûKù ' ��ûYù=?�����þÿ !	� 2 �
�����
�Yú�ý)�Küþú�������ú����Yù³û$�
�`ù�ú�ý`ú����)�Kü��<4`û������þù- � ���`ú��A� ' ù ])4��þú�üþý`üþý�.:����Xú>���� 54��þù� �ùtý�� � ����� 	 � 	 ��� � 	 �
�tú�ý7��ù��þü��³ùtý��Kùtÿ>�1��ú�ý���ý��`ù³ú�ÿ�,X � 0<� �þù³ú��
��ý�����
ü��
�/���`ù�üþý)�Yù³ý`ÿ`ùtÿ�ûKùtú�ÿ`üþý�.�,�%<�`ùtûKù�ü���ú �����
4`ü��tü����������>�Yü� �ü��þú�û@����ý����Kû����-�Yü���ýA�>ü����������KûYú��Yù³ÿ�üþý�aÃüDc �A<�`ü����
 �ü�.��)�A��ù]ù�]14�ù����Kùtÿ:���:���`ù³ÿ6�
�� �ù$�þü�.��)����ý6�
�`ù$4`û���4�ùtû�ú�ý`ú����)�Yü��+� ' aNi�Zjc���������<�`ü����6�`ú���ú&ûYù-���KûKü����Kùtÿ�ù³ý�����.���üþý)�Yù³û�4`ûKù��Kú���ü���ý
�
�@�
��.�.�ù��
���
�`ú���ü����
�������þÿ@��ù$�YûKùtú��Yù³ÿ@�Kù�4`ú�ûKú��Kù������
4`û����`ú������
üþý��`ùtûKü��Yüþý�.Eú@�
4�ù��³ü �A�tú��Kü���ý ' û
�� ���`ù  5��ûYù .�ùtý`ù³ûYú��-����ý��
�Kû����-�Yü���ýù ])�`ü��`ü��Kùtÿ�üþý>a i�Zgc ,

a�üDc ú�, � ���`ý�ü��&ú& �ú�ý5�
��ú�ÿ� �üþûKù�,
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