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�^÷ � MPOSR_RDd O�iHW��7dÿW��
�_ËP¼P¼�µ¬½J»v·ÈÇPÐ�·7·ÈÇT»6Ï®»�Ð�º¹¾P»yº�Ç�Ð�½�ÐBÌ�ÐÎ¼PÐÎ¿TÃÏÃ®·JÂBµ�Æ�Ð�Ì�·¹Ë�Ð�·JÃµ¬¾ÐÎ¾PÁ©·¹ÇP»LÆ�µÎÏ®Ïµ�¶jÃÄ¾TÊ�½¹»y¾P½¹µÎº É µ_ÁPÐ�ÏÃ®·¹Ã»y½ ��½J»�» ��Ã®Ê�Õ ���êØP½¹ËPÌ±Ç�ÐÎ½
��Ð��·¹ÐÎÌ�·JÃÏ»j½¹»y¾P½¹µ¬º¹½��
	 ���� �������������
� ��¶�ÇTÃÄÌ�Ç7ÐÎºJ»jÁTÃÄ½J·ÈºJÃÄ¿PËT·¹»yÁµ¬¾2·ÈÇT»�Ï®»yÐÎº¹¾P»yº�� ½©¿rµTÁTÂ2½¹Ë�ºVÆ�ÐÎÌ±»¬ØÑÐÎ¾�Á2»�ÐÎÌêÇ2µ�Æt¶�ÇTÃÄÌ�Ç2µÎËP·JÔ¼�ËT·È½�� 	 ÐÎ½����@¶�ÇP»y¾ôÃ·�½¹»y¾P½J»�½©¼PºJ»y½È½¹ËPºJ»¬ØjµÎº���� �5»�ÏÄ½J»¬Ø
��¿ �jÍ_Ã½ÈËPÐ�ÏS½¹»y¾P½Jµ¬º¹½ !"	 ���# �����������$�
% �H¶�ÇTÃÄÌ�ÇZÐÎºJ»¨ÐÎ½¹½¹Ã®Ê¬¾T»�Á·¹µ¨Í_ÃÄ½¹ËPÐ�Ï]¼PÐ�·J·¹»yº¹¾�½'& 	 Ã¾/·¹ÇP»a½J·¹»yºJ»�µ©Í_Ã®»y¶j½LÐ�¾�Á�µ¬ËT·È¼PËT·H·ÈÇT»Ã É Ð�ÊÎ»aÌ±µhµ¬º¹ÁTÃÄ¾PÐ�·¹»y½)( 	 µ�ÆS·ÈÇT» É �{»±õ�Õ�·ÈÇT»a»�¾PÁ_Ôæ»±ïA»yÌ�·Jµ¬º�ØA·ÈÇT»»�ÏÄ¿�µ�¶<Ø�Ì±ÇT»y½¹·�Ø�ÐÎ¾PÁ"½¹µ	µ¬¾ �Ñ¶�ÇP»y¾�·ÈÇT»�Â/ÐÎºJ»aµ¬¿P½J»�ºJÍ�Ð�¿PÏ®»¬ØrÐÎ¾PÁ
��Ì �S¼�ºJµ¬¼PºJÃµ_Ì±»y¼P·JÃÍ¬»<½J»�¾P½Jµ¬º+*�¶�ÇTÃÄÌ±ÇvÁP»y½¹ÌyºJÃ¿r»y½j·ÈÇT»�¼rµ¬½J·ÈËPºJ»¶jÃ·ÈÇ�Ã·È½�òJµÎÃ¾_·�Ð�¾PÊÎÏ®»�½�Õ

x θ

t  = {ON, OFF}

tactile sensor
on the end−effector

t  = {ON, OFF}

the learner

vision  space

i−th tactile sensor
on the body

i j

proprioceptive space

,.-0/214365+728�9:5<;>=?-@;4/ A+B�C4D�E@-GF6-05H=JI
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