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from a set  of V1 neurons 
of a particular orientation.

are activated by real edges

the V2 neuron.

In this case, two V1 neurons

feedforward connections

and feed forward to excite

A V2 neuron receives 

V1

V2

V1

The V2 neuron projects feedback

neurons. In this case, the excited V2
neuron broadcasts the possibility that
extended contour exists to all its V1 
partners. This distributed  feedback 
signal introduces the global context
that encourages the completion of contour
by the V1 neurons based local evidence

connections to the same set of V1 

precisely represented in V1.

V2
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     Homogeneous Surface - Coloring
b:  Response to the Interior of a

Medial Axis Response Evoked by

a:  Response to Boundary Fragment 1

c: Response to Boundary Fragment  2

Conjunction of a, b and c.
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D. Response to Light from Below (LB)
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F. Response to White Above (WA)
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H. Response to White Below (WB)

av
er

ag
e 

fir
in

g 
ra

te
 (

sp
ik

es
/s

ec
)

post−stimulus time (msec)

popout
homogeneous
singleton

ê~Ï
î ê~ÌTî

�������%� �n�  �2� �!#( �S"H�H2��_��Qr)-/�RAS)C�+/)>$0 F2��	$�)+
  � � � �B�S)� ���:>"0�1�FAB"�.#) "?)>&� #2�/��(N)-Qr2�( !F"0�H2��a2*O
"�.#)���)-!#/2�����(%�S:-"0��Q>��"H, ����	 �M��)-!#/2��	$�"?2�"�.#)�O92�!F/�$*"0��&B!#( !#$ $�)-"0$98 � )>$0 F2��	$�) "?2�"�.#)} F2� ��2�!#"��1$
:C2�&' F��/)C�J�>A7�����	$*"6"�.#)�/)>$0 F2��	$�) "?2d$C�1�FAS( )-"?2��K�����B"?2M��.#2�&+2*A7)-��)C2�!#$N3})>( �B2�O�:*2S�	QR)�5d2F��`-)*:>"0$98

���X:*2S�	QR)�5I
2�/J( � Ar.F"0�1�FAdO�/2�& �7�*2�Qr)�� F2� ��2�!#" �+
���a:C2���:C��Qr)X
2�/+( � Ar.F"0�1�FAMO�/2�& �*)-( 2��G� ��
:�
�6.#�1"?)X�7�*2�QR)aW � ( !F&��1���S��:*)_:C2��	"0/�S$*" �K
���_��.F�1"?)_�*)-( 2�� W � ( !F&��1������:C)X:C2��	"0/��$C"�8 �X)a:C���
27�-$�)-/�Qr)d"�.#��"�O�2S/'"�.F��$�&+2����S)-, �}"1.L)�/)>$H #2��	$�)�"02+"�.#)� F2� ���2�!F"�:C2����S�1"0��2��_��$�$C"0/2��FA7)-/�"�.#�S�a"�.#)
.#2�&+2*A7)>��)*2S!F$�:*2S�����1"0��2S�E�1�_"�.#)dT 	 $C)>" �c�����D&B!L:9.a( )-$C$ $�2'O�2S/�"1.L)�TN;�� �d;=����� � 	 $C)>"0$98
� .#)+�*)�.L��Q>�H2�/��(L #)-/�O92�/�&��S��:*)�&+)C��$C!F/)+��$C$�2-:>���S"0)C�b�4��"1.X)*�7:�.B #2� ��2S!F"�:C2�������"0��2��E$�.#2S�4$�"�.#��"
"�.#)B&�2����S)>,K/)C�S:>"H$�O9��$C"?)-/M�S���K&+2�/)J�S:C:>!F/�S"0)>( ,K"?2J"�.#)MT 	 :*2S�����1"0��2S�G8

|)Õ:æJÁnÏ]Ó�ÇxÓVÓVÁ�ÒCÓLÃoÊ�ÒÞÃÅÄ+Û�Á�Ò�Á
ËLÇOÓVÁ
ÌÞÉ\À�Á�Ò�ÇOÒ-ÇrÒ�ÃoÐ1ÇrÈ(Ã�Ä+ÄyÁnÇOËPÏPÀ�ÃoÒ`Û1â?ÊrË�Ç�ÎTÇOËVò
ÓVÃ�Ï!Æ`ÈÅÇrËkÊ�Õ:æJÁ
Ï!ÓkÊ�Ëkâ?Á
ÇxÓLÆ�ËLÁ)ÊxÂ�Á�Ë0Ç.È�ÇOËLÛrÁ+Â ÃÅÄVÆ`ÇOÈ�ÄVÎ`ÇrÏ�Á)ÃÅÒ*ÎTÇOËPÇOÈÅÈoÁ
Ègê � ÇrÐÙÁ
Ä+ëFh�ì � î!Ú
|)Õ:æJÁnÏ]ÓkÇOÓyÓLÁ�ÒCÓVÃÅÊrÒ*ÃÅÄkÄyÊ�ÐÙÁ!ÓVÃÅÐÙÁ
Ä0ÇOÈ�ÄVÊ.Ï�ÇrÈoÈÅÁ
ÌÙâ?ÁnÇxÓLÆ�ËVÁ�ÇxÓVÓVÁ
Ò�ÓLÃoÊ�Ò	Úw¿0À�Ã�Ä4Ã�ÄkÃoÒ�Ï!ÊrÒ�ò
ÓVËPÇrÄyÓ	É\ÃoÓVÀ�ÓVÀ`Á4ÄyÎTÇxÓVÃ�ÇOÈ�ÇxÓyÓLÁ�ÒCÓVÃÅÊrÒ�Î`ËVÊ�ÎTÊCÄyÁnÌ)Õ Ü+ôGÁ�ÈÅÐÙÀ�ÊrÈoÓVá)êJëFh�í mrîTÇrÒ`Ì�¿�ËVÁ
ÃÅÄVÐ1ÇOÒ
êJënìGh � î]Ú � Î`ÇOÓVÃ�ÇOÈ�ÇxÓyÓLÁ�ÒCÓVÃÅÊrÒ*Ï�ÇOÒ1Õ�Á=Â Ã�ÄyÆTÇOÈÅÃoá
Á
Ì�Ç�Ä4Ç�ÄVÎTÊrÓVÈÅÃoÛ�ÀCÓ4ÓVÀTÇxÓ=ä ÃÅÈoÈÅÆ�ÐÙÃoÒTÇxÓVÁnÄ�å
ÇÙÏ!Á
ËyÓPÇOÃÅÒ�ÈÅÊ Ï
ÇxÓLÃoÊ�Ò*Êrâ�Â ÃÅÄVÆ`ÇrÈ	ÄyÎ`Ç�Ï!Á)â?ÊrË0â?Ê:Ï�ÇrÈ�Â ÃÅÄVÆ`ÇOÈ	ÇrÒ`ÇOÈÅÜ:ÄyÃ�Ä
Ú�à�À�Á
Ò�ÓVÀ�Á�ÐÙÊrÒ:ò
ßrÁ
Ü:Ä1ÇOËLÁ*Î�Á�ËVâ?ÊrËLÐÙÃoÒ�Û'Â Ã�ÄyÆ`ÇrÈGÄyÁnÇOËPÏPÀðâ?ÊrË�Ç�Î`ÇrËyÓLÃÅÏ�Æ�È�ÇOË1ÊrÕ�æJÁ
Ï]ÓnÖ{ÓLÀ�Á�ÜÑÕ`ÇrÄVÃÅÏ
ÇOÈÅÈoÜ
â?Æ�Ò`Ï!ÓVÃÅÊrÒ1ÃÅÒ%ÓVÀ�ÁGÊ�Õ:æJÁ
Ï!Ó4ÇxÓVÓVÁ�ÒCÓLÃoÊ�Ò%ÐÙÊ:Ì:Á�Ú�� ÃÅÒ`Ï�Á\ÊrÕ:æJÁnÏ]Ó4ÇxÓVÓVÁ
Ò�ÓLÃoÊ�ÒÙÃÅÄwÊ�Õ:æJÁ
Ï!Ó4ÄyÎ�Á!ò
Ï!ÃoïTÏÙÕ�Æ�Ó.ÄyÎ`ÇOÓVÃ�ÇOÈÅÈoÜÞÌ�ÃÅÄyÓVËLÃoÕ`Æ:ÓVÁnÌ�ÖsÊ�Ò�Á�Ï�ÇrÒ�ÃÅÐ1ÇOÛrÃÅÒ�Á�ÓVÀ`ÇOÓ�ÊrÕ:æJÁnÏ]Ó�ÓVÁ
ÐÙÎ�ÈÅÇOÓVÁnÄ�ÇOËLÁ
Õ�Á�ÃÅÒ�Û�ÄyÁ
Ò�Ó4Ì�ÊxÉ\Ò�â?ËLÊrÐ iJ¿¶ê�izÒ:â?Á
ËVÊrÓVÁ
Ð%Î�ÊrËPÇOÈ:Ï�ÊrËVÓVÁ!ã�ñ.ÇrÒ�Ê�Õ:æJÁ
Ï!ÓgÁ
Ò`Ï!Ê:Ì:ÃÅÒ�Û�ÇOËLÁ
ÇCî



ë
í 8:9�;	<
;?>(@�A B�B

0 100 200 300 400
0

20

40

60

80

100

120

Neural Response to LA

av
er

ag
e 

fir
in

g 
ra

te
 (

sp
ik

es
/s

ec
)

post−stimulus time (msec)

popout
homogeneous
singleton
hole

0 100 200 300 400
0

20

40

60

80

100

120

Neural Response to LB

av
er

ag
e 

fir
in

g 
ra

te
 (

sp
ik

es
/s

ec
)

post−stimulus time (msec)

popout
homogeneous
singleton
hole

������� � �u� �D.L)-� "�.#)E2-:C:>!F/�/�)-��:C)�2*Ob"1.L)aTN;  F2� ��2�!#"B�}��$b&+�S�S)�&�2S/)�O�/)C]-!L)-�	" �B"�.#)
&+2�����)>,a$*"?��/�"?)C�X"?2X)C5r.F�H�-�1" �*)-"0"?)-/��S)>"0)C:>"0��2��a F)>/�O�2�/�&+����:C)�O�2�/+"�.#)�TN; $�)>" � �����_�a$*"0/2S�FAS)>/
��)>!F/�S(	 F2� ���2�!F"�$*� A����S(SO92�/d"�.#)dTN;  #2� ��2S!F"�$C"0�1&�!#( !#$98

ÇOÒTÌ*Õ`ËVÊCÇrÌ�Ï
ÇrÄyÓkÓLÊ�ÇOÈÅÈ�ÓVÀ`Á�À ÜCÎ�Á�ËPÏ!Ê�ÈoÆ`Ð%ÒTÄ0ÃoÒ7ÓLÀ�Á�Á
ÇrËVÈÅÜ�Â Ã�ÄyÆ`ÇrÈ	Ï!Ê�ËyÓLÁ!ã�Ú4à�À�Á
Ò�Ç
Ð1ÇxÓPÏPÀ�Ê:Ï�Ï!Æ`ËLÄ
ÖrÓLÀ�Á�ÇrÏ]ÓLÃoÂ ÃoÓJÜÙÃoÒ1ÓLÀ�Á�ÇOËLÁ
Ç�Êrâ �.ë)ÓVÀ`ÇOÓkÏ!Ê�ÒCÓLÇOÃÅÒ`Ä4ÓVÀ�Á)ÓVÀ`Á=ÃÅÐÙÇrÛrÁ)ÊOâ
ÓVÀ`Á)ÄVÁ
ÇOËPÏPÀ�ÁnÌ.Ê�Õ:æJÁ
Ï!Ó4É\ÃoÈÅÈ�ÕTÁnÏ!ÊrÐÙÁGÁ
ÈoÁ
ÂxÇxÓVÁnÌ�Úg¿0À�Á�ä ÎTÊ�Î:òpÊrÆ:ÓnårËLÁ
ÄVÎTÊ�Ò`ÄyÁ\Á
Ò�À`ÇrÒ`Ï!Á�ò
ÐÙÁ�ÒCÓ)ÉkÁ.Ê�Õ`ÄVÁ�ËLÂrÁ
Ì7Ã�Ä)Ð%Ê�ËVÁ.ÈoÃÅßrÁ
ÈoÜ�ÓVÀ`ÃÅÄ)ÊrÕ:æJÁnÏ]Ó�ÇxÓyÓLÁ�ÒCÓVÃÅÊrÒ-ÁSg�Á
Ï]Ó�ËPÇxÓVÀ`Á�ËGÓLÀ`ÇOÒ�Ç
Õ�ÊOÓyÓLÊrÐ%òpÆ�Î�ÄLÇOÈÅÃoÁ
Ò`Ï!Ü�Á7g�ÁnÏ]Ó
Úg¿0À�Ã�Ä(ÃÅÄ�ÕTÁnÏ�ÇrÆ`ÄyÁ�É�Á0Ì:Ã�Ì�Ò�ÊrÓ(Ê�Õ`ÄVÁ�ËLÂrÁwÓLÀ�Á
ÄVÁ4Î�ÊrÎ:òpÊrÆ�Ó
ËLÁ
ÄVÎTÊ�Ò`ÄyÁnÄkÕTÁ�â?ÊrËLÁ�ÓVÀ�Á�ÐÙÊrÒ`ßrÁ�Ü:ÄkÉkÁ�ËLÁ)ÓLËLÇrÃoÒ`Á
Ì�ÓVÊ1Ì:ÊÙÓVÀ`Á�Ì:Á!ÓLÁ
Ï]ÓLÃoÊ�Ò�ÓPÇrÄVß �

�s¯ � ² ��± % ¯ �=ÊxÉ�Ö	Ãoâ�ÓLÀ�ÁÙÓLÇ�ÄyßÞÃ�Ä+ÓVÊ7ÈÅÊ Êrß�â?Ê�Ë�Ç�Ï�Á�ËVÓLÇrÃoÒ�ÄyÁnÇOËPÏPÀ�Á
Ì-ÊrÕ:æJÁnÏ]Ó
Ö
É\À`ÇOÓ0Ã�ÄkÓVÀ`Á�Î�Æ�ËLÎTÊCÄyÁ+ÊOâgÁ�ÈÅÁ�ÂxÇxÓLÃoÒ`Û.ÓLÀ�Á�ËVÁnÄyÎ�ÊrÒTÄyÁ+ÊOâ(Î`ÇOËVÓVÃ�Ï!Æ�È�ÇOË0Ò�Á
Æ�ËLÊrÒ`ÄkÃÅÒ ��ë#{
¿0À�Ã�Ä1Ã�Ä1ÕTÁnÄJÓ*Æ�Ò`Ì:Á
ËLÄyÓVÊ Ê:Ì ÃoÒ ÓVÀ`Á-Ï!Ê�Ò�ÓLÁ!ã Ó1ÊOâ�Ç'Ò�Á�Æ`ËLÇrÈGÐÙÊ Ì�Á�È\ÓLÀ`ÇxÓ*é+Æ`ÄyÓLÇuÂ�Ê
�)Á
Ï!ÊÞÇrÒ`Ì i1ê*�)Á
Ï!ÊÞÇrÒ`Ì 		Á
Á ����� � î+Ì:Á
ÂrÁ�ÈÅÊrÎ�Á
Ì�ÓLÊ�Á!ã:Î�È�ÇOÃÅÒ�À`ÊxÉ Ê�Õ:æJÁ
Ï!Ó.ÇxÓyÓLÁ�Ò:ò
ÓVÃÅÊrÒ1ÇrÒ`Ì1ÄyÎTÇxÓVÃ�ÇOÈ�ÇOÓyÓLÁ�ÒCÓVÃÅÊrÒÙÉkÊrÆ�È�Ì�â?Æ�Ò`Ï]ÓLÃoÊ�Ò1ÃoÒ�Ç�Æ`Ò�Ã�ïTÁ
Ì1ÄVÜ ÄyÓVÁ
Ð�ÓLÊ�ÇrÏ�Ï�ÊrÐÙÎ�ÈÅÃÅÄVÀ
ÓVËPÇOÒTÄyÈ�ÇxÓLÃoÊ�Ò:òYÃÅÒ ÂxÇOËLÃÅÇrÒ�Ó1Ê�Õ:æJÁ
Ï!Ó�ËVÁnÏ!Ê�ÛrÒ�ÃoÓVÃÅÊrÒÔÇrÒ`ÌõÂ ÃÅÄVÆ`ÇOÈ+ÄyÁnÇOËPÏPÀ	Ú�¿0À�ÁÞÎ`ËVÁ
Ð%Ã�ÄVÁ
ÊOâ+ÓVÀ`ÃÅÄ1ÐÙÊ:Ì:Á
ÈGÃÅÄ1ÓVÀ`ÇOÓ1ÓVÀ�Á�ÁnÇOËLÈoÜÍÂ Ã�ÄyÆTÇOÈGÏ!Ê�ËyÓLÁ!ãÑÄVÁ�ËLÂrÁnÄÙÇrÄ1Ç�À�ÃÅÛrÀõËVÁnÄyÊ�ÈoÆ�ÓVÃÅÊrÒ
Õ�Æ6g�Á�Ë�â?ÊrË.ÓVÀ�Á�Ì:ÊrËPÄLÇOÈ4ÄyÓVËLÁ
ÇrÐ ÇrÒ`Ì�ÓVÀ�Á*ÂrÁ
Ò�ÓLËLÇrÈ4ÄyÓVËLÁ
ÇOÐ ÓVÊ�ÃoÒCÓLÁ�ËPÇrÏ]ÓnÖ(Ï�ÊrÐ�Õ�ÃoÒ`Á
ÇOÒTÌ Ï�Ê ÊrËPÌ:ÃoÒTÇxÓVÁ*ÓVÀ`Á�ÃÅË�ÃoÒ�â?ÊrËLÐÙÇOÓVÃÅÊrÒ ÃoÒ�Ç'ÄVÁ!Ó�ÊOâ+â?Á�ÁnÌ â?ÊrËLÉ0ÇOËPÌ��nâ?Á
Á
Ì:Õ`Ç�ÏPß'ÈoÊ ÊrÎTÄ
ê~ç(ÃÅÛrÆ�ËLÁ�ënì�î!Ú�¿0À`Á�ÐÙÊ:Ì:Á�ÈgÃ�Ä)â?ÊrËLÐ.Æ�È�ÇxÓLÁ
Ì�ÃÅÒÞÓLÀ�Á.â?ËPÇOÐÙÁ
É�Ê�ËVß�ÊOâ4Õ`ÃÅÇ�ÄyÁnÌÞÏ!Ê�Ð%Î�Á!ò
ÓVÃoÓVÃÅÊrÒsÚ�è0ÇrÄVÃÅÏ
ÇOÈÅÈoÜ�Ö:É\Ã�ÓLÀ�ÃÅÒ�Á
ÇrÏPÀ�Ï�ÊrËVÓVÃ�Ï�ÇOÈ	ÇrËVÁnÇ�Ö ÓLÀ�Á�ËLÁ�ÃÅÄGÃoÒ�À`ÃoÕ�ÃoÓVÊ�ËVÜ�Ï!Ê�Ð%Î�Á!ÓLÃ�ÓLÃoÊ�Ò
ÇOÐÙÊ�Ò�Û.Ò�Á
Æ�ËLÊrÒ`Ä
ÚwôGÊxÉkÁ�ÂrÁ
Ë
Ö�ÓVÀ`Á�ËLÁ)Ã�Ä\ÇOÈ�ÄyÊ�Á!ã�Ï!ÃoÓLÇOÓVÊ�ËVÜ%â~ÇrÏ�ÃoÈÅÃoÓLÇxÓLÃoÊ�Ò*Õ�Á!ÓJÉkÁ�Á
Ò*Ï�ÊrËVò
ËLÁ
ÄVÎTÊ�Ò`Ì:ÃÅÒ�Û1Ò�Á�Æ`ËVÊ�Ò`Ä\ÇrÏ�ËVÊCÄVÄkÓLÀ�Á.Ì:Ã�g�Á
ËVÁ
ÒCÓ)ÇOËLÁ
Ç�Ä�Ú4¿0À`ÃÅÄ\ÈÅÊrÒ`Û1ËLÇrÒ�ÛrÁ+â~ÇrÏ�ÃoÈÅÃoÓLÇxÓLÃoÊ�Ò
â?ËLÊrÐ Ê�Ò�Á.ÇrËVÁnÇ%Ï
ÇOÒ�ÄVÁ�ËLÂrÁ�ÇrÄGÇ�Õ�ÃÅÇ�Ä0ÓVÀTÇxÓ=É\ÃÅÈoÈsÓVÃÅÈ�Ó=ÓVÀ�Á�ÕTÇOÈ�ÇOÒ`Ï�Á�ÊOâ{Ï!Ê�Ð%Î�Á!ÓLÃ�ÓLÃoÊ�Ò
É\ÃoÓVÀ�ÃÅÒ7Á
ÇrÏPÀ*ÐÙÊ Ì�Æ�ÈoÁ�Ú{¿0À�Á�Ï!Ê�Ò`Ï!Á
Î:ÓVÆTÇOÈ�â?ËPÇOÐÙÁ�ÉkÊrËLßÙÊOâ�Õ`ÃÅÇ�ÄyÁnÌ*Ï�ÊrÐÙÎTÁ�ÓVÃoÓVÃÅÊrÒ7À`Ç�Ä
Õ�Á�Á�Ò'Î�ËLÊrÎ�Ê�ÄVÁ
Ì�Õ Ü(�)Æ�Ò`Ï
ÇOÒðÇOÒ`Ì'ô=Æ�ÐÙÎ�À�ËLÁ�ÜÑêyë
ì%hrì�î!Ú�¿0À�Ã�Ä�ÄVÏPÀ`Á�ÐÙÁÙÀ`ÇrÄ�Õ�Á�Á
Ò
ÃÅÐ%Î`ÈoÁ
Ð%Á
ÒCÓVÁ
Ì�ÓVÊ�Á�ã:Î�ÈÅÇrÃoÒ�ÇxÓyÓLÁ�ÒCÓVÃÅÊrÒTÇOÈsÎ`À�Á�Ò�Ê�ÐÙÁ�Ò�Ê�ÒÞÊrÕ`ÄVÁ�ËLÂrÁnÌ�ÃoÒ iJ¿ Õ Ü��=ÄVÀ�Á�Ë
ÇOÒTÌ �=ÃoÁ
Õ�Æ�Ë�êyë
ìrì�í�îkÇOÒTÌ*ÃÅÒ � �ÙÕ Ü \Á
Ü Ò�ÊrÈ�Ì�Ä0Á!Ó=ÇrÈiÚGêyë
ì�ìrì�î!ÚB|)Æ�ËGÏ!Ê�ÒCÓVËLÃoÕ�Æ�ÓVÃÅÊrÒ
Ã�Ä+ÓVÊ�Õ�ËLÃoÒ`Û�ÓLÀ�Á�Ì:ÊrËPÄLÇOÈwÄJÓLËVÁnÇOÐ ÇrÒ`Ì-ÓVÀ�Á1ÁnÇOËLÈoÜ�Â Ã�ÄyÆ`ÇrÈ{Ï!Ê�ËyÓLÁ!ãÞÃÅÒ�ÓLÊ�ÓVÀ�Á1Î�Ã�Ï]ÓLÆ�ËLÁ
ÃÅÒ�Á�ã Î`ÈÅÇrÃoÒ�ÃÅÒ�Û�À�ÊxÉ ÇOÓyÓVÁ
ÒCÓVÃÅÊrÒ`ÇrÈwÐ%Ê:Ì:Æ`ÈÅÇOÓVÃÅÊrÒ�Ï
ÇOÒ�ÕTÁÙÐÙÁ
Ì�ÃÅÇOÓVÁ
Ì�ÃÅÒ-ÓLÀ�ÁÙÂrÁ�ÒCÓLËLÇrÈ
ÄyÓVËLÁ
ÇOÐ7Ú(ç�Æ�ËVÓVÀ�Á
ËVÐÙÊ�ËVÁ�ÖOÊrÆ�ËwÒ`Á�Æ�ËPÇOÈ:ÐÙÊ:Ì:Á�ÈTÇOÈ�ÄyÊ+Î�ËLÊxÂCÃ�Ì:ÁnÄ(Ç+â?Æ`Ò`Ï]ÓLÃoÊ�Ò`ÇOÈ:ËPÇxÓLÃoÊ�Ò`ÇOÈÅÁ
â?ÊrË�ÇOÓyÓLÁ�ÒCÓVÃÅÊrÒ`ÇrÈwÐÙÊ Ì�Æ�ÈÅÇOÓVÃÅÊrÒ	Ú ipÓ.ÄVÀ�ÊxÉGÄ�ÇxÓVÓVÁ
Ò�ÓLÃoÂ�ÁÙÊrÕ:æJÁnÏ]Ó�ËLÁ
Ï!Ê�ÛrÒ�ÃoÓVÃÅÊrÒ�ÇOÒ`Ì�Â Ã�ò



9g>�9�A
üw<
;~<=9(>(þ�<�üw>s8�ûsB�<
;~<)�(÷ � ;~< ��9(A�;?ÿ�9�@(B�<=;?>Þ8sû�B�ý�ø	9(;?> ë	m

Each DM neuron is 

Gaussian weights.
birectionally with 
several hypercolumns

 weak excitatory connection strong excitatory  connection

 (EM)

to every EM neuron bidirectionally.  
Each VM neuron is connected 

connected to neurons in 

 Space  Position Map

Top-down spatial bias Top-down object bias

Object class map
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Dorsal-Stream Module (DM)

Early Visual Module

     Hypercolumns  in retinotopic coordinate

Ventral-Stream Module (VM)
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