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Abstract. «r¬¨­�®?¯P°	¯+±;²³­�®:´�µj¶P´�±�²E¶P±�·¹¸(­»º�¬¹º�¬¨±¼­�½¾¯¨¿À­�´;°	ºE­�µ�¶P®?µ�ÁX¿�­�½y­ÀºE±=·S´�µ�½¾¯¨Â¨º�°Ãº�­Àµj¶P°	¿*²�±�®Eµ�ÂP²�´;±�®?°	¶P·`Â¨¶Ä´�±;²EÅ
º�°�­À¶8º�ÆÇµj¶ÈºE¬P±É·k±=®�­�Ê�¶Ëµ	Á
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1. Introduction
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°�¶P·p±;ê+±=´�Å
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®�Æk®�ºE±;½ °	²$´$¬¨­ÀºE±=´�ºEÂP²E±Ç­�®Ôº�µôÊ�±�¶¨±;²$°	¿�­��;±SºE¬P±ö²�µ�¿�±Èµ	Á
¯¨¿�°�¶¨¶¨­�¶¨Ê}°�¶P·¼®E±;¶P®E­À¶PÊ��r­�¶ì°�ÂkºEµj¶¨µ�½¾µ�ÂÄ®L®EÆ�®�ºE±�½t®;Í�í>¶
ø�±�´�ºE­�µ�¶ ü¨ÏN¸f±¹¯¨²�µ�¯+µj®E±å°È¶¨±�¸ °	¯P¯¨²Eµ8°�´$¬hºEµH®E±;¶P®�Å
­À¶¨Êt°�¶P·É¯¨¿�°�¶¨¶¨­�¶¨Êt°�®(®Eµ�Â¨²$´�±=®rµ	Á�­À¶kÁçµj²E½t°	ºE­�µ�¶{¸(¬¨µj®E±
Ê�µj°�¿Ä­�®fºEµy­À½¾¯¨²�µÃÖ�±AºE¬¨±?¯+±;²EÁçµ�²�½t°	¶P´;±Aµ	Á�ºE¬¨±:®EÆ�®�ºE±�½{Í
«r¬¨­�®y°	¯P¯¨²Eµ8°�´$¬S¯¨²�µÃÖ�­�·k±=®³°Ô½¾µj²E±¼²�±�°�¿À­�®�ºE­�´tºE¬P±;µ�²�±�ºEÅ
­�´�°	¿�Áçµ�ÂP¶P·¨°Ãº�­Àµj¶åÁçµj²}®E±;¶P®E­À¶PÊPÏB¯¨¿�°	¶P¶¨­À¶PÊÔ°	¶P·`´�µj¶jº�²Eµj¿
µ	Á�°�ÂkºEµj¶¨µ�½¾µjÂP®r°	Ê�±�¶8º�®�Í
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ºE¬¨±¦­À½¾¯¨¿�±;½¾±�¶jº$°Ãº�­Àµj¶éµ�Á�µ�Â¨²(°�¯¨¯¨²�µj°�´$¬�Í�ÒA¶8Æ8º�­À½¾±:°	¿ÀÅ
Ê�µ�²�­ÀºE¬¨½t®}÷/þA±=°	¶å°�¶P·ÔÿXµk·¨·kÆjÏ!ù=ú�û�ûPý	�Aµ�²�Ö8­Àº��jÏ!ù=ú�ûjú��
­À¶8ºE²�µk·kÂP´;±å°Ç¶¨±�¸cºE²$°�·k±�µ	ê ­À¶ô¯P²EµjÊ�²$°	½¾½¾­À¶¨Ê��HÎÄ±;Å
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«r¬¨­�®Ì·k±;Êj²E±�±¼µ	Á(Áç²�±;±=·kµ�½W­�®³±�®E¯+±�´�­�°	¿�¿�Æ`ÂÄ®�±;ÁçÂ¨¿f¸(¬P±;¶
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®�±�¶P®�­�¶¨Ê:°	¶Ä·Ì±;ð�ºE±;¶Ä·k±�·y¯¨¿�°	¶¨¶P­À¶¨Ê:¸(¬P±;¶yºE­�½¾±(­�®�°%ÖÃ°�­À¿ÀÅ
°	Î¨¿�±�Ï¨°�¶P·{´�µj°�²�®E±�Ï�Á5°j®�ºA®E±;¶Ä®�­�¶¨Êt°	¶P·É¯¨¿�°	¶P¶¨­À¶PÊtÂ¨¶P·k±�²
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ü ���

­�¶ µ�²$·k±�²ìº�µË´�µj¯Ä±`¸(­ÀºE¬ ´;µ�½¾¯¨¿�±�ðô±�¶8Ö�­�²Eµj¶¨½¾±;¶8º�®ì­À¶
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·k±�²Ìº�µ¹ÊjÂP°	²$°	¶8º�±;±¼º�¬¨±Éµ�¯kº�­À½t°	¿(°�¿À¿�µk´;°Ãº�­Àµj¶öµ�ÁNºE­�½¾±�Í
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2. The role of sensing and planning in autonomous
systems
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2.1. Sensing and planning as information sources
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3.2. Anytime abstract planning
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Performance with perfect vision è¹±¼¶PµÃ¸ ±�ð¨°�½y­�¶¨±
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´�µj®�º 0Ã¯Ä±�²�Áçµj²E½t°�¶P´�±
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·k±�®�´�²�­ÀÎ+±�·Ë­�¶HºE¬¨±p¯¨²�±;Ö�­�µ�ÂP®t®E±�´�ºE­�µ�¶BÍ «r¬¨±p¯¨¬�Æk®�­�´;°�¿
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3.3. Compilation of sensing and planning
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4. Meta-level control of anytime sensing and plan-
ning
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4.1. Breaking a large task into small frames
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4.2. Inter-frame optimization
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4.3. Intra-frame optimization
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5. The path to real-world applications
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5.1. Anytime sensing in the real-world
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5.2. Anytime planning in complex domains
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5.3. Increasing the level of parallelism in the system
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