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ÖVI�=?KQG!=\×nZHSL>RÖ�KQB\KCG�F�X

HALLWAYS

B2

B1

8 goal-directed behaviors

up

down

rightleft

(to each room's 2 hallways)

G ?

4 unreliable 
primitive actions

Fail 33% 
of the time 

ROOM

� � I $NE $ �8ë�BTØ�KLÒRG �	B\ÖHÝ[X+��SLG�@QBTZVJLF�B\Ò[ÕCG�SQB�ãY>R= FVÖ�BTFVG#ZV={Øb=\ã G)×zFH= Ø�FH=Y= ØÚZV=°FV=Y= Ø

ôi@ç=?FVULG|F{ZV=-B\@CB\ÒRï+��G�>R@�Ø�=?FVG�U]G�Z�BT>AÒ�ZHSLGÀG�Ù[G�I�ZÀ=\×#ÕQG�SCB�ãt>R=?FVÖ�OÒRG�Z{J]Ö�I�=?@LÖV>RULG�F
B{ÖHG�I�= @]U»G�@YãY>RFV=?@LØ�G�@YZ�XLôi@/ZVSL>RÖ�I�B\ÖVG?O[ZVSLG{^?FV>RULÛ)= FHÒAUÀSQBTÖ�×z= JLFk�VFH=t=?Ø�Ö��QX+��SLG°ÕQB\ÖH>RI
ULïY@QB\Øb>RI�Ö[=\×[ZVSLG�G|@tãY>RFV=?@LØ�G|@tZB\FHG�ZVSLG�Ö�B\Ø�G)B\Ö	>R@°ZVSLG)KLFVG|ãt>R=?JLÖ	I�BTÖVG X+VL=?FG�B\I�S{ÖVZ�B\ZHG
>R@6B!FV=Y= Ø/O ZiÛ)=ES]>A^?SLG�F¼ÓÜÒRG�ã?G�Ò[ÕQG|SQB�ãY>A=?FVÖ�BTFVG�B�ã B\>RÒ B\ÕLÒRG OTÛ�SL>RI�SbI�B\@ÀZ�B\Ý G#ZHSLG�B\^ G|@tZ�ZH=
G�B\I�S¹=T×�ZHSLG«SQBTÒAÒRÛ�B�ïYÖ�B\U�è�BTI�G�@YZ{ZV=(ZHSLG/FV=Y= Ø/X �	BTI�S¹=\×�ZVS]G�ÖVG/ÕQG|SQB�ãY>A=?FVÖ{SQBTÖ�ZiÛ)=
= JLZHI�= ØbG�ÖHZ�B\ZHG�Ö l ZVSLG�Z�B\FH^ G�Z�SQB\ÒRÒRÛæB�ïYO?Û�SL>RI�SíI�= FHFVG�ÖHKQ=?@LULÖ#ZV=ÀB°ÖVJLI�I|G�ÖVÖ¼×zJLÒ)= JLZHI�= ØbG O
B\@LU/ZVS]G{ÖVZ�BTZVG�BTU�è�B\I|G�@YZ�ZV=ÀZVS]G�= ZHSLG�F�SCB\ÒRÒRÛæB�ïYOLÛ�SL>RI�S/I�= FHFVG�ÖHKQ=?@LULÖ{ZV=b×ÜBT>RÒAJ]FVG}  ZVS]G
B\^?G�@YZ�SQB\Ö!ÛæBT@LULG�FHG�U-=?JLZ�=\×�ZHSLG�FH=Y= Ø�"|X#��SLG�I�=?Ø�KLÒRG�ZH>R= @À×zJ]@LI�ZV>R=?@ �î>RÖ�ZVSLG|FVG�×z=?FVG
òí×z= F{B\ÒRÒ�ZVSLGÀÖVZ�B\ZHG�ÖÀG�ëYI�G�KLZÀZVS]G�ÖVG«=?JLZVI|= Ø�GÀÖHZ�B\ZHG�Ö�O)Û�SLG|FVG«>RZ{>RÖ«ß X ��SLG«KC= ÒR>RI�ï@j
JL@LULG|FVÒRïY>A@]^EZHSLG�ÕCG�SQB�ãY>R= F)>AÖ�ZHSLG#= KLZH>RØ6B\ÒCKC= ÒR>RI�ï°×z= F)FVG�B\I�SL>R@L^{ZVS]G�Z�BTFV^ G|Z�SQB\ÒRÒRÛæB�ïYX��SLGE^?=tBTÒnÖHZ�BTZVG�I�B\@/SQB�ã G{B\@(B\FHÕL>RZVF�BTFVï«KC= ÖH>RZV>R= @/>R@»B\@Yï«=T×æZHSLG{FV=Y= ØbÖ�O]ÕLJLZ#×z=?F
ZVSL>RÖ#>RÒRÒAJ]ÖVZVF�B\ZH>A=?@»ÒRG�Z#JLÖ!ÖVJLKLKC= ÖHG�ZHSQB\Z�ZHSLG{^ =YB\Ò	>RÖ#ZiÛ)=6ÖHZVG�K]ÖEUL=\Û�@/×xFV= Ø5ZVSLG{FH>R^ SYZ
SQB\ÒRÒRÛ�B�ïtXc��SLG{ã B\ÒRJLG°=\×�ZHSLG{^ =YB\Ò	ÖHZ�B\ZHG�>RÖ{ß O7ZVSLG|FVG6BTFVG{@L=íFVG�Û�B\FHULÖÁBTÒR= @L^ÀZVS]G{ÛæB�ïYO
B\@LUÀZHSLGEU]>AÖHI�= J]@tZH>R@L^°×ÜB\I|ZV= F�>RÖ t ^ ò b à]X+6(G�KCG�Fi×z=?FVØbG�UÀKLÒ B\@L@L>R@L^�BT^tBT>A@7OLB\I�I�=?FVUL>R@L^
ZV=�ZHSLG�ÖVZ�B\@LUCB\FVUbã B\ÒRJLG�>RZVG|F�B\ZH>R= @°Ø�G�ZHSL=YU~O\Û�>RZVS{ZHSLG�Ö�B\Ø�G�ÖHG�ZVZH>R@L^EB\Ö�>A@{ZHSLG�K]FVG�ãY>R= JLÖ
Z�BTÖVÝ[X6¹SLG�@(JLÖH>R@L^»=?@LÒRï«KLFH>AØb>RZV>Rã GEBTI�ZV>R=?@LÖ�O7ZVSLGbã B\ÒRJLG�Ö°B\FVGbKLFV=?KQB\^YB\ZHG�U-=?@LG{ÖVZHG�K�= @
G�B\I�S«>RZHG�F�BTZV>R= @~X+�;×zZVG|F�ÖV>Rëb>AZHG�F�BTZV>R= @]Ö�OY×x= F�>R@LÖHZ�BT@LI�G O]= @LÒRï�ZHSLG�ÖHZ�B\ZHG�Ö#ZVSQBTZ�B\FHG�Û�>RZVSL>R@
ÖV>Rë/ÖVZVG|KLÖE=T×�ZVSLGb^ =YB\ÒÄBTFVG6BTZVZHFV>RÕLJLZHG�U-@L=?@YÓ���G�FV=/ã B\ÒRJLG|Ö�XhV~>R^?JLFVG�äÀÖHSL=\Û�Ö°ZVSLGbã B\ÒRJLG



Iteration #1 Iteration #2 Iteration #3

Iteration #4 Iteration #5 Iteration #6

� � I $ � $��)B\ÒRJLG�>RZHG�F�BTZV>R= @ÀJLÖH>A@]^EKLFH>RØ�>RZV>Rã G�BTI�ZV>R=?@LÖ�B\@LUÀSL>R^?SLG�FiÓiÒRG�ã G|Ò[ÕQG�SCB�ãt>R=?FVÖ
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^ G�ZHZV>R@L^{>R@YZV=°ZVSLG°FV>R^?StZ)SQBTÒAÒRÛ�B�ïtOYB\@]U6ZHSLG�@í×z= ÒRÒR=\Û�>R@L^#ZVSLG!= KLZH>AØÀB\ÒCKLFV>RØb>AZH>Rã G�B\I|ZV>R= @LÖ
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