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https://figshare.com/articles/preprint/A_standardized_and_reproducible_method_to_measure_decision-making_in_mice_Appendix_3_IBL_protocol_for_setting_up_the_behavioral_training_rig/11634732
https://figshare.com/authors/International_Brain_Laboratory/8249913
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https://doi.org/10.1101/2020.01.17.909838
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�
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+DUGZDUH ��
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�

,QWURGXFWLRQ�
�

7KLV GRFXPHQW JLYHV LQVWUXFWLRQV RQ KRZ WR EXLOG DQG VHW XS D VWDQGDUGLVHG YHUVLRQ RI WKH� � � � � � � � � � � � � � � �
VWHHULQJ ZKHHO ULJ WR SUREH PRXVH EHKDYLRU� LQWURGXFHG E\ WKH &RUWH[ /DE� � � � � � � � � � � �
��KWWSV���ZZZ�XFO�DF�XN�FRUWH[ODE�WRROV�ZKHHO �� �%XUJHVV HW DO� ��������� 7KH JRDO LV WR PDNH LW HDV\� � � � � � � � � � � �
IRU RWKHU ODERUDWRULHV� LQFOXGLQJ WKRVH IRUPLQJ WKH �,QWHUQDWLRQDO %UDLQ /DERUDWRU\�� WR UHSOLFDWH WKH� � � � � � � � � � � � �
WDVN DQG H[WHQG LW LQ YDULRXV GLUHFWLRQV� 7KLV GRFXPHQW JLYHV LQVWUXFWLRQV IRU EXLOGLQJ KDUGZDUH� � � � � � � � � � � � � �
DQG�VHWWLQJ�XS�VRIWZDUH�VXFK�D�VWDQGDUGLVHG ���YHUVLRQ���

7KH VWDQGDUGLVHG YHUVLRQ PRVWO\ UHOLHV RQ PDWHULDOV WKDW FDQ EH ERXJKW RII WKH VKHOI� RU RUGHUHG� � � � � � � � � � � � � � � �
RQOLQH EDVHG RQ �' GUDZLQJV� $ GHWDLOHG OLVW RI WKH FRPSRQHQWV FDQ EH IRXQG LQ WKH VHFWLRQ� � � � � � � � � � � � � � � � �
&RPSRQHQWV�OLVWV ���

)RU PRUH LQIRUPDWLRQ DERXW RUGHULQJ WKH FRPSRQHQWV EXQGOHG DV D VHW� SOHDVH VHH RXU ZHEV�LWH� � � � � � � � � � � � � � �
KWWSV���ZZZ�LQWHUQDWLRQDOEUDLQODE�FRP�UHVRXUFHV��IR �U�WKH�PRVW�XSGDWHG�GHWDLOV���

�

+DUGZDUH�
�

$SSDUDWXV�
7KH DSSDUDWXV ZDV GHVLJQHG WR WUDLQ KHDG�IL[HG PLFH RQ WKH VWHHULQJ�ZKHHO WDVN DQG DFTXLUH� � � � � � � � � � � � � �
EHKDYLRUDO GDWD� 7KLV VHWXS LV QRW XVHG WR SHUIRUP HOHFWURSK\VLRORJLFDO UHFRUGLQJ RI EUDLQ� � � � � � � � � � � � �
DFWLYLW\��

$OO WKH PDWHULDO XVHG IRU WKH ULJ FDQ EH IRXQG LQ WKH $SSHQGL[ VHFWLRQ �&RPSRQHQWV OLVWV �� %ULHIO\�� � � � � � � � � � � � � � � � �
WKH�VHWXS�FRPSULVHV���

Ɣ DQ�L3DG�VFUHHQ��ZLWK�D�)UHVQHO�OHQVH�DQG�SRODULVLQJ�ILOWHU�
Ɣ D�GHWDFKDEOH��PDJQHWLF�PRXVH�KROGHU��FRPSULVLQJ��

ż D�VWHHULQJ�ZKHHO�
ż D�ZDWHU�GHOLYHU\�V\VWHP�
ż D KHDG�IL[DWLRQ DVVHPEO\� FRPSULVLQJ D WUDQVODWLRQDO VWDJH WR DGMXVW WKH DQLPDO¶V� � � � � � � � � � �

SRVLWLRQ�
Ɣ YDULRXV�VHQVRUV��

ż D�PLFURSKRQH�
ż DQ�DPELHQW�VHQVRU��PHDVXULQJ��

Ŷ DLU�KXPLGLW\�
Ŷ WHPSHUDWXUH�

Ɣ D�FDPHUD�DQG�DQ�LQIUDUHG�OLJKW�VRXUFH�
Ɣ D�VRXQG�PRGXOH�

��

https://www.ucl.ac.uk/cortexlab/tools/wheel
http://www.cell.com/cell-reports/abstract/S2211-1247(17)31172-5
https://www.internationalbrainlab.com/
https://www.internationalbrainlab.com/resources
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Ɣ D��6DQZRUNV��%SRG�VWDWH�PDFKLQH�DQG�3&�DV�PDLQ�FRQWUROOHU�

������ �

7KH �6WDQGDUG EHKDYLRUDO ULJ� /HIW �� &$' UHQGHULQJ RI WKH ZKROH VHWXS� ZLWK DSSDUDWXV ODEHOOHG� �5LJKW�� &$'� � � � � � � � � � � � � � � �
UHQGHULQJ�RI�WKH�PRXVH�KROGHU��

�

'LPHQVLRQV�RI�WKH�VWDQGDUGLVHG�EHKDYLRUDO�ULJ��

Ɣ KHLJKW������FP�
Ɣ GHSWK����FP�
Ɣ ZLGWK����FP�

ż 1RWH �� WKHUH LV VRPH YDULDELOLW\ LQ WKH ZLGWK ��� ���FP�� GHSHQGLQJ RQ WKH FDPHUD� � � � � � � � � � � � � �
SODFHPHQW�GXULQJ�VHWXS��

�

$SSDUDWXV�ZLULQJ�FRQQHFWLRQV�

�

$SSDUDWXV�FRQQHFWHG�WR�%SRG�

3RUW�W\SH� 3RUW�QR� ,WHP�FRQQHFWHG�

77/�,�2� ,Q�� )UDPH�77/�

,Q�� 6RXQG�FDUG�&K��

%HKDYLRU�3RUW� 3RUW��� 3RUW�LQWHUIDFH�ERDUG�

0RGXOH�� 3RUW��� 5RWDU\�HQFRGHU�PRGXOH�

��

https://www.sanworks.io/shop/products.php?productFamily=bpod
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�
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2XW����� 6SHDNHU���

&K�� � %SRG�77/�,�2���

&K��JQG� � %SRG�77/�,�2���

3RZHU� ��9�SRZHU�VXSSO\�

$XGLR�,Q� 3&�VRXQG�FDUG��KHDGSKRQHV��

�

$SSDUDWXV�FRQQHFWHG�WR�WKH�3&�
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�� 5LJ�6FUHHQ�

��
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3&�VRXQG�FDUG�� KHDGSKRQHV� 6RXQG�PRGXOH�

86%�3RUW� DQ\� &DPHUD�

86%�3RUW� DQ\� 0LFURSKRQH�

86%�3RUW� DQ\� )UDPH�77/�

86%�3RUW� DQ\� %SRG�

86%�3RUW� DQ\� 5RWDU\�(QFRGHU�0RGXOH�

�
�
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�

7DVN�GHILQLWLRQ�
�

$ VWHHULQJ ZKHHO LV SODFHG XQGHU WKH IURQW SDZV RI D KHDG�IL[HG PRXVH� DQG WKH ZKHHO¶V URWDWLRQ� � � � � � � � � � � � � � � � �
LV FRXSOHG WR WKH KRUL]RQWDO SRVLWLRQ RI D YLVXDO VWLPXOXV RQ WKH VFUHHQ� 7XUQLQJ WKH ZKHHO OHIW RU� � � � � � � � � � � � � � � � � �
ULJKW PRYHV WKH VWLPXOXV OHIW RU ULJKW� 7KH PRXVH LV WKHQ WUDLQHG WR GHFLGH ZKHWKHU D VWLPXOXV� � � � � � � � � � � � � � � � �
DSSHDUV RQ LWV OHIW RU LWV ULJKW� 8VLQJ WKH ZKHHO� WKH PRXVH LQGLFDWHV LWV FKRLFH E\ PRYLQJ WKH� � � � � � � � � � � � � � � � � �
VWLPXOXV WR WKH FHQWHU� $ FRUUHFW GHFLVLRQ LV UHZDUGHG ZLWK D GURS RI ZDWHU DQG VKRUW LQWHUWULDO� � � � � � � � � � � � � � � � �
LQWHUYDO��ZKLOH�DQ�LQFRUUHFW�GHFLVLRQ�LV�SHQDOL]HG�ZLWK�D�ORQJHU�WLPHRXW�DQG�DXGLWRU\�QRLVH���

)RU�IXUWKHU�LQIRUPDWLRQ�RQ�WKH�WDVN��VHH�,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\��������$SSHQGL[����,%/�
SURWRFRO�IRU�PLFH�WUDLQLQJ��
� �

� �

��
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�

)UDPH�DQG�FRPSRQHQWV�
7KH VHWXS LWVHOI FRPSULVHV DQ L3DG VFUHHQ LQVWDOOHG RQ WZR SRVWV� D PRXVH KROGHU ZLWK D� � � � � � � � � � � � � � � �
VWHHULQJ ZKHHO HQFRGHU DQG KHDG�IL[DWLRQ DVVHPEO\� DQG D ZDWHU�GHOLYHU\ V\VWHP� +HUH ZH� � � � � � � � � � � �
GHVFULEH�WKH�DVVHPEO\�RI�WKH�IUDPH�UHTXLUHG�WR�KROG�WKHVH�DQG�RWKHU�FRPSRQHQWV�WRJHWKHU��

�

5LJ IRRWSULQW GLDJUDP� �7KH VWHHULQJ�ZKHHO VHWXS LV FRQWDLQHG HQWLUHO\ ZLWKLQ D IUDPH PDGH RI 7KRUODEV FRPSRQHQWV�� � � � � � � � � � � � � � � �
DOO VHDWHG RQ D ���PP [ ���PP DOXPLQLXP EUHDGERDUG �0%�����0�� &RPSRQHQWV FDQ EH VHFXUHG WR WKH� � � � � � � � � � � � � � � �
EUHDGERDUG XVLQJ ��PP 0� FDS VFUHZV� 7KH VFUHHQ�)UHVQHO DVVHPEOLHV DUH VHDWHG EHWZHHQ IRXU JURRYHG VFUHZV RQ� � � � � � � � � � � � � � � �
FODPSV �WZR ERWWRP� WZR WRS� WKDW DUH DWWDFKHG WR ���PP SRVWV� 7KH PRXVH LWVHOI LV VHDWHG RQ D �'�SULQWHG KROGHU� � � � � � � � � � � � � � � � � � � �
�QRW�VKRZQ��WKDW�DWWDFKHV�WR�D�PDJQHWLF�SODWH�LQ�WKH�FHQWHU�RI�WKH�IUDPH���

� �

��
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�

�� (QFORVXUH�ER[�

7KH�ULJ�ZLOO�EH�SODFHG�LQ�DQ�DFRXVWLF�HQFORVXUH�ER[��LI�XVLQJ�WKH�,%/�VWDQGDUG�2ULRQ�DFRXVWLF�
HQFORVXUH��IROORZ�VWHS�RQH��,I�XVLQJ�D�VHSDUDWH�VRXQG�SURRI�HQFORVXUH��SURFHHG�WR�VWHS����,I�
XVLQJ�D�GLIIHUHQW�HQFORVXUH��LW�LV�UHFRPPHQGHG�WKDW�D�IDQ�LV�XVHG�WR�PDLQWDLQ�D�FRRO�WHPSHUDWXUH�
LQ�WKH�ER[�DV�WKH�KDUGZDUH�SURGXFHV�D�VLJQLILFDQW�DPRXQW�RI�KHDW�RYHU�D�WUDLQLQJ�VHVVLRQ��

���� 3UHSDULQJ�WKH�ER[�
1RWH ���7KH�RULJLQDO�GHVLJQ�RI�WKH�ER[�LV�IRU�WKH�FDEOH�KROH�WR�EH�DW�WKH�WRS��DQG�WKH�YHQWLODWRU�ZLWK�
SRZHU�VXSSO\�WR�EH�RQ�WKH�ULJKW�KDQG�VLGH��<RX�FDQ�KRZHYHU�FKRRVH�WR�UHYHUVH�WKH�VLGH�RI�WKH�
ER[��SODFLQJ�LW�XSVLGH�GRZQ��OLNH�LQ�WKH�LPDJHV�EHORZ��7KH�GRRU�FDQ�DOVR�EH�UHPRYHG�DQG�
IOLSSHG�LI�GHVLUHG��

���� 5HPRYH�WKH�IRXU�YHUWLFDO�UDLO�SRVWV�E\�XQVFUHZLQJ�WKHP��
���� $WWDFK�WKH�ZKLWH�IDQ�FRPSRQHQW�WR�WKH�VLGH�RI�WKH�IDQ�XVLQJ�YHOFUR�WDSH�LI�LW�FDPH�

ORRVH�GXULQJ�VKLSSLQJ��
���� 3RVLWLRQ�WZR����[����PP�UDLOV�LQ�WKH�EDFN�RI�WKH�ER[�XVLQJ�IRXU�0��VFUHZV��KH[�

FDS�VFUHZV�DUH�HDVLHVW��RQ�HLWKHU�VLGH��7KH�VFUHZ�ZKLFK�LV�WKH�FORVHVW�WRZDUGV�
\RX�VKRXOG�EH�LQ�WKH�WKLUG�WR�ODVW�VORW�LQ�WKH�VLGH�JXLGHV��7KH�RWKHU�WKUHH�VFUHZV�
VKRXOG�EH�LQ�WKH�VHFRQG�WR�ODVW�VORW�LQ�WKH�VLGH�JXLGHV��

�

���
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�

���� 3ODFH�WKH�%SRG�LQ�WKH�FHQWHU�RI�WKH�UDLO�SODWIRUP�ZLWK�WKH�SRZHU�DQG�86%�LQSXW�
IDFLQJ�WRZDUGV�\RX��

���� $WWDFK�WKH�RWKHU�FRPSRQHQWV�WR�WKH�UDLOV�DW�WKH�SRVLWLRQ�VKRZQ�LQ�WKH�SLFWXUHV�
EHORZ��

�

%SRG��5RWDU\�HQFRGHU�PRGXOH��DQG�)UDPH�77/�
PRGXOH�

9DOYH�DQG�FDPHUD�PRGXOH�

���� 8VH�D�SLHFH�RI�YHOFUR�WDSH�WR�DWWDFK�WKH�ZDWHU�UHVHUYRLU�RQ�WKH�RXWVLGH�RI�WKH�ER[�
DV�VKRZQ��

Â�É� 8VH�D�VFUHZGULYHU�RU�RWKHU�SRLQW\�REMHFW�WR�SXQFWXUH�D�KROH�LQ�WKH��YHQW���VTXDUH�
JULG�RSSRVLWH�WR�WKH�YHQWLODWRU�ZLWK�SRZHU�VXSSO\��DQG�IHHG�WKH�WXELQJ�WKURXJK�
WKDW��

������ 1RWH ���LQ�WKH�SLFWXUH�EHORZ��WKH�ER[�ZDV�SODFHG�XSVLGH�GRZQ��KHQFH�WKH�
YHQW�LV�RQ�WKH�ULJKW�KDQG�VLGH��

���
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�

3ODFH�WKH�UDLOV�DQG�EUHDGERDUG�LQ�WKH�HQFORVXUH�ER[��
���� 3XW�WZR�0��VHOI�DOLJQLQJ�UROO�LQ�7�QXWV�LQWR�HDFK�RI�WZR����PP�UDLOV���$WWDFK�WKH�

UDLOV�WR�WKH�VLGH�JXLGHV�ZLWK�0��VFUHZV��7KH�UDLO�ZKLFK�LV�WKH�FORVHVW�WRZDUGV�\RX�
VKRXOG�EH�LQ�WKH�ILUVW�VORW�LQ�WKH�VLGH�JXLGHV��7KH�UDLO�ZKLFK�LV�IXUWKHU�IURP�\RX�
VKRXOG�EH�LQ�WKH�ILIWK�VORW�LQ�WKH�VLGH�JXLGHV���

����� 3ODFH�WKH�EDVHSODWH�RI�WKH�ULJ�RQ�WKH�WZR����PP�UDLOV�DQG�DWWDFK�XVLQJ�0��
VFUHZV��SKLOOLSV�KHDG�VFUHZV�DUH�HDVLHVW��SODFHG�WKURXJK�WKH�XQWDSSHG�FRUQHU�
KROHV�RI�WKH�EDVHSODWH�LQWR�WKH�UROO�LQ�7�QXWV��EHORZ��ULJKW���3ODFH�WKH�EDVHSODWH�LQ�
WKH�FHQWHU�VXFK�WKDW�RQ�ERWK�VLGHV�WKH�UDLO�VWLFNV�RXW�HTXDOO\�IDU�������FP���

Â�ÂÂ� &RQWLQXH�ZLWK�WKH�EXLOG����SUHSDULQJ�HDFK�VHJPHQW�RXWVLGH�WKH�ER[ ��EXW�
PRXQWLQJ�LW�RQWR�WKH�PDLQ�EUHDGERDUG�LQ�WKH�ULJ��0DNH�VXUH�\RX�NHHS�HQRXJK�
VSDFH�IRU�FDEOHV�WR�EH�VHPL�RUJDQL]HG�LQ�WKH�EDFN�RI�WKH�ER[���D�KHDGODPS�FDQ�
KHOS�VHH�EHKLQG�WKH�VFUHHQ��

���
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�

�
� �

���



,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\������� �
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�

�� $VVHPEOLQJ�WKH�IUDPH�

7KH�IUDPH�LV�FRPSRVHG�FKLHIO\�RI�7KRUODEV�FRPSRQHQWV�DQG��'�SULQWHG�SDUWV��

���� $WWDFK WKH PDJQHWLF EDVH �.%�0�0� WR WKH EUHDGERDUG �0%�����0� DV VKRZQ LQ� � � � � � � � � � � �
WKH�IRRWSULQW�GLDJUDP�XVLQJ�IRXU���PP�0��FDS�VFUHZV�LQ�WKH�VOLGLQJ�VORWV��

���� 6FUHZ D ��PP 0� FDS VFUHZ WKURXJK WKH ERWWRP RI WKH WZR 3+���0 SRVW� � � � � � � � � � � � � �
KROGHUV��

���� $WWDFK�HDFK�SRVW�KROGHU��3+���0��WR�WKH�EUHDGERDUG��0%�����0���
���� $WWDFK�WKH��PDJQHWLF�SODWH��.%�0�0��WR�WKH�EUHDGERDUG���

�

1RWH ���,I�\RX�KDYH�SXUFKDVHG�WKH�6DQZRUNV�DVVHPEOHG�NLW��\RX�PD\�VNLS�WR�VWHS������
���� 2Q HDFK RI WZR 75����0 SRVWV� VOLGH WKH VPDOO �G SULQWHG VSDFHU ��FP� RYHU WKH� � � � � � � � � � � � � � �

SRVW�KROGHU�DQG�VHFXUH�D�3075�0�FODPS�RQ�WRS�RI�WKDW��
���� 6OLGH�WKH�ODUJHU��G�SULQWHG�VSDFHU�RQWR�HDFK�SROH�DERYH�WKH�3075�0��
���� 6OLGH D 5$���0 RYHU HDFK SRVW WR WKH WRS RI WKH VSDFHUV IRU ODWHU DWWDFKPHQW RI� � � � � � � � � � � � � � � �

WKH�YLGHR�FDPHUD��VKRXOG�EH�������FP�IURP�WKH�WRS�RI�WKH�WZR�SRVWV����
���� 3XW�D�75����0�SRVW�WKURXJK�WKH�WZR�5$���0¶V�ZLWK�WKH�VFUHZ�HQG�VWLFNLQJ�RXW�

WRZDUGV�WKH�OHIW�RI�WKH�VFUHHQ��ZKHQ�IDFLQJ�WKH�VFUHHQ���)HHG�WKH�SROH�DOO�WKH�ZD\�
WKURXJK��

���� 3ODFH�DQ�6:&�0�����FP�IURP�WKH�HQG�RI�WKH�75����0�SRVW��$QJOH�WKH�URWDWLQJ�
FODPS�VXFK�WKDW�WKH�LQGLFDWRU�VWULSH�LV�EHWZHHQ�WKH�VHFRQG�DQG�WKH�WKLUG�VWULSH��

���
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�

����� 6HFXUH�DQRWKHU�3075�0�FODPS�a��FP�DERYH�WKH�ORZHU�FODPSV��
����� 2Q HDFK RI WKH WZR ORZHU 3075�0 FODPSV� XVH D ��PP 0� VFUHZ WR FRQQHFW WKH� � � � � � � � � � � � � � � �

ORZHU VFUHHQ PRXQW �ZLWK D VOLJKWO\ QDUURZHU ULGJH� LQWR WKH VLGH WDS FORVHVW WR WKH� � � � � � � � � � � � � � �
SRVW��7KH�KLJKHU�ULGJH�VPDOOHU�QRWFK�VKRXOG�EH�IDUWKHU�IURP�WKH�SRVWV���

����� 2Q HDFK RI WKH WZR KLJKHU 3075�0 FODPSV� XVH D ��PP 0� VFUHZ WR FRQQHFW� � � � � � � � � � � � � � �

���



,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\������� �
$SSHQGL[����,%/�SURWRFRO�IRU�VHWWLQJ�XS�WKH�EHKDYLRUDO�WUDLQLQJ�ULJ��Y��

WKH UHPDLQLQJ WZR PRXQWV �WKH XSSHU VFUHHQ PRXQWV� WR WKH WDS FORVHVW WR WKH� � � � � � � � � � � � � �
SRVW��$JDLQ�WKH�ODUJHU�QRWFK�VKRXOG�EH�IDFLQJ�WKH�SRVWV��

�

�

����� 3ODFH�D��FP��G�SULQWHG�VSDFHU�RQ�WKH�ERWWRP�RI�HDFK�RI�WZR�75����0�SRVWV��
����� ,QVHUW DQG VHFXUH WKH 75����0 SRVWV LQWR HDFK RI WKH SRVW KROGHUV RQ WKH� � � � � � � � � � � � � �

EUHDGERDUG ZLWK WKH WDSHUHG HQG WKDW KDV WKH VPDOO VHW VFUHZ VWLFNLQJ RXW SRLQWHG� � � � � � � � � � � � � �
XSZDUGV��

����� (QVXUH�WKDW�WKH�ERWWRP�FRPSRQHQW�FODPS�RQ�HDFK�VLGH�LV�WRXFKLQJ�WKH�VSDFHU��
����� :KHQ DWWDFKLQJ WKH PDJQHWLF EDVH� PDNH VXUH WKH PDJQHWLF VZLWFK LV RQ WKH ULJKW� � � � � � � � � � � � � �

KDQG�VLGH�RI�WKH�VHWXS�ZKHQ�IDFLQJ�WKH�VFUHHQ��
������� 6HW�WKH�PDJQHWLF�VZLWFK�WR�EH�LQ�WKH�PLGGOH�RI�����O���

�

�
�

���



,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\������� �
$SSHQGL[����,%/�SURWRFRO�IRU�VHWWLQJ�XS�WKH�EHKDYLRUDO�WUDLQLQJ�ULJ��Y��

�

�� $VVHPEOLQJ�WKH�VFUHHQ �

���� .HHS�WKH�SURWHFWLYH�SODVWLF�ILOP�RQ�WKH�VFUHHQ�XQWLO�DWWDFKLQJ�WKH�IUHVQHO�OHQV��
���� 2Q�D�VRIW�VXUIDFH��WXUQ�WKH�L3DG�RYHU�VR�WKDW�WKH�EDFN�LV�IDFLQJ�XS�DQG�WKH�LQSXW�

FDEOH�LV�UXQQLQJ�DORQJ�WKH�WRS��
���� &KHFN�WKDW�WKH�FDEOH�LQSXW�RQ�WKH�GULYHU�ERDUG�KDV�LWV�ORFNLQJ�PHFKDQLVP��EODFN�

SODVWLF�EDU��SUHVVHG�XS��&XW�D�SLHFH�RI�9HOFUR�FRYHULQJ�����RI�WKH�ZLGWK�RI�WKH�
GULYHU�ERDUG��DQG�DWWDFK�LW�VHFXUHO\�WR�WKH�EDFN�RI�WKH�GULYHU�ERDUG��

���� &DUHIXOO\�FRQQHFW�D�GULYHU�ERDUG�WR�WKH�LQSXW�FDEOH��7KHUH�ZLOO�EH�a�PP�RI�JROG�
FRQWDFWV�OHIW�YLVLEOH��'2�127�)25&(�7+(�&$%/(��

������ 7KLV�DWWDFKPHQW�LV�WKH�VRXUFH�RI�PDQ\�VFUHHQ�SUREOHPV��KDQGOH�JHQWO\�
DQG�HQVXUH�WKH�ULEERQ�FDEOH�LV�IXOO\�VHDWHG��

�

���� $WWDFK WKH GULYHU WR WKH EDFN RI WKH VFUHHQ ZLWK 9HOFUR� HQVXULQJ WKH FDEOH LV QRW� � � � � � � � � � � � � � � �
EHQGLQJ�RU�VKHDULQJ��

���� &KHFN�WKDW�WKH�GULYHU�ERDUG�VZLWFK�LV�VHW�WR�
2))
��
���� 6OLGH WKH L3DG VFUHHQ RQWR WKH ODUJHU VOLW RI WKH ORZHU �' SULQWHG PRXQW� 7KH� � � � � � � � � � � � � � �

GULYHU�ERDUG�VKRXOG�EH�DW�WKH�WRS�RI�WKH�VFUHHQ�RQ�WKH�EDFN��
���� &DUHIXOO\�UHPRYH�WKH�SODVWLF�SURWHFWLYH�ILOP�IURP�WKH�L3DG�VFUHHQ��
���� 6OLGH WKH )UHVQHO OHQV LQWR WKH IURQW ULGJH RI WKH ORZHU VFUHHQ PRXQW� DOLJQLQJ WKH� � � � � � � � � � � � � � �

OHQV�ZLWK�WKH�VFUHHQ��7KH�URXJK�VLGH�RI�WKH�OHQV�VKRXOG�IDFH�WRZDUGV�WKH�VFUHHQ��
����� &HQWHU WKH VFUHHQ DQG IUHVQHO OHQV� :KHQ WKH VFUHHQ LV FHQWHUHG� WKHUH VKRXOG EH� � � � � � � � � � � � � �

�PP EHWZHHQ WKH XSSHU�ULJKW VFUHHQ KROGHU DQG WKH VFUHHQ HGJH� DQG ���PP� � � � � � � � � � � �
EHWZHHQ WKH XSSHU OHIW VFUHHQ KROGHU DQG WKH VFUHHQ HGJH� 8VH WKH ODQGPDUNV LQ� � � � � � � � � � � � � �
WKH�SKRWRV�EHORZ�WR�DVVLVW�ZLWK�DOLJQPHQW��

����� 7R�DGMXVW�VFUHHQ�EULJKWQHVV�LQWHQVLW\��XVH�D��SRODULVLQJ�ILOWHU ���
1RWH �� WKLV VWHS QHHGV WR EH GRQH �RQFH WKH VRIWZDUH KDV EHHQ LQVWDOOHG DQG WKH� � � � � � � � � � � � � � �
VFUHHQ�GLVSOD\�SURSHUO\�FRQILJXUHG ����

������� 6HW WKH VFUHHQ EDFNJURXQG WR JUH\� DQG XVH D OX[ PHWHU WR PHDVXUH WKH� � � � � � � � � � � � � �
EULJKWQHVV RI WKH VFUHHQ LQ WKH IRXU FRUQHUV DQG WKH FHQWHU LQ D TXLQFXQ[� � � � � � � � � � � � � �

���



,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\������� �
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VKDSH� 7KHVH UHDGLQJV ZLOO YDU\ EXW VKRXOG QRW EH RXWVLGH RI WKH� � � � � � � � � � � �
$VVHPEOLQJ��UDQJH�RI�������OX[��

4XLQFXQ[�VKDSH���� �

������� 8VLQJ D IXOO VKHHW RI SRODUL]LQJ ILOWHU� SODFH LW RYHU WKH JUD\ VFUHHQ DQG� � � � � � � � � � � � � �
URWDWH WR PDNH WKH VFUHHQ EULJKWHU RU GLPPHU� 8VLQJ D OX[ PHWHU� ILQG DQ� � � � � � � � � � � � � �
RULHQWDWLRQ�WKDW�\LHOGV�������OX[�DFURVV�WKH�VFUHHQ��

������� 2QFH WKLV RULHQWDWLRQ LV IRXQG� WUDFH WKH WRS RI WKH VFUHHQ RQ WKH SRODUL]LQJ� � � � � � � � � � � � � �
ILOWHU�WR�NHHS�WKDW�VDPH�DQJOH�ZKHQ�FXWWLQJ�WKH�ILOWHU��

������� 7R FXW WKH ILOWHU� SODFH WKH ORQJ HGJH RI WKH IUHVQHO OHQV DORQJ WKH OLQH \RX� � � � � � � � � � � � � � � �
WUDFHG RQ WKH ILOWHU� DQG WUDFH WKH RXWOLQH RI WKH IUHVQHO OHQV RQ WKH ILOWHU�� � � � � � � � � � � � � � �
&XW�WKH�ILOWHU�WR�WKLV�VL]H�XVLQJ�D�UD]RU�RU�VFLVVRUV��

������� 3ODFH WKH FXW ILOWHU EHWZHHQ WKH VFUHHQ DQG )UHVQHO OHQV ILOP DQG UH�FHQWHU� � � � � � � � � � � � �
WKH�VFUHHQ�DV�LQVWUXFWHG�DERYH��

�

5LJKW�VFUHHQ�KROGHU�DOLJQPHQW��5LJKW�DV�YLHZHG�
IURP�IURQW���7KH��'�SULQWHG�VFUHHQ�KROGHU�VKRXOG�
EH�DOLJQHG�SUHFLVHO\�ZLWK�WKH�HQG�RI�WKH�SHUIRUDWHG�
PHWDO�EDU�RQ�WKH�VFUHHQ¶V�EDFN��

/HIW�VFUHHQ�KROGHU�DOLJQPHQW��/HIW�DV�YLHZHG�IURP�
IURQW���:KHQ�WKH�ULJKW�VFUHHQ�KROGHU�LV�DOLJQHG�
�VHH�RWKHU�SDQHO���\RX�VKRXOG�VHH�DSSUR[�����PP�
RI�PHWDO�YLVLEOH�EHWZHHQ�WKH�OHIW��'�SULQWHG�VFUHHQ�
KROGHU�DQG�WKH�VFUHHQ¶V�EODFN�FRDWLQJ��

�

���
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����� :LWK WKH VFUHHQ DOLJQHG LQ WKH VFUHHQ KROGHUV� VKLIW WKH IUHVQHO OHQV ODWHUDOO\ XQWLO� � � � � � � � � � � � � �
LW FRYHUV WKH VFUHHQ� 1RWH WKDW WKH VFUHHQ KDV DV\PPHWULF EH]HOV � WKH OHIW VLGH� � � � � � � � � � � � � � �
EH]HO DV YLHZHG IURP WKH IURQW LV VOLJKWO\ ODUJHU WKDQ WKH ULJKW EH]HO� :KHQ� � � � � � � � � � � � � �
SURSHUO\ DOLJQHG� RQO\ WKH EH]HO VKRXOG EH YLVLEOH IURP WKH IURQW �QR /&'� VHH� � � � � � � � � � � � � �
EHORZ���

�

����� )LUPO\ VHFXUH WKH VFUHHQ DQG OHQV SRVLWLRQ E\ WLJKWHQLQJ WKH WKXPEVFUHZV RI WKH� � � � � � � � � � � � �
WRS�WZR�VFUHHQ�KROGHUV�ZKLOH�SUHVVLQJ�GRZQZDUGV�RQ�WKH�VFUHHQ�DQG�OHQV��

����� 3UHVV WKH VFUHHQ FOLS RQWR WKH WRS RI WKH VFUHHQ DV VKRZQ EHORZ� WR KHOS NHHS WKH� � � � � � � � � � � � � � � � �
IODW�YLGHR�FDEOH�FORVH�WR�WKH�VFUHHQ��

�

��

�

���



,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\������� �
$SSHQGL[����,%/�SURWRFRO�IRU�VHWWLQJ�XS�WKH�EHKDYLRUDO�WUDLQLQJ�ULJ��Y��

<RXU�DVVHPEO\�VKRXOG�ORRN�OLNH�WKLV��

�

�

Ä�ÂÆ� 2QFH WKH VFUHHQ LV ILUPO\ LQ SODFH DQG DOO FRQQHFWLRQ SRLQWV DUH VHFXUHG WLJKWO\ WR� � � � � � � � � � � � � � �
WKH EUHDGERDUG� SOXJ LQ WKH ��9 $& SRZHU FDEOH WR WKH 3RZHU VXSSO\ ,1 RI WKH� � � � � � � � � � � � � � � �
DGDIUXLW�GULYHU�ERDUG���

������� 3XW WKH SRZHU VWULS LQ DQ HDVLO\ DFFHVVLEOH SODFH RXWVLGH WKH ULJ� DQG SOXJ� � � � � � � � � � � � � �
WKH VFUHHQ LQWR WKDW RQH � WKDW ZD\� WKH VFUHHQ FDQ HDVLO\ EH WXUQHG RII DW� � � � � � � � � � � � � � � �
QLJKW WR DYRLG KHDWLQJ XS �DQG ZLWKRXW KDYLQJ WR UHDFK IRU WKH VPDOO RQ�RII� � � � � � � � � � � � � �
VZLWFK�RQ�WKH�EDFN�RI�WKH�GULYHU�ERDUG����

������� 7RJJOH WKH VPDOO 2Q�2II VZLWFK WR WKH RQ SRVLWLRQ WR HQVXUH WKHUH LV VRPH� � � � � � � � � � � � � �
VFUHHQ RXWSXW� 3UHVV WKH VPDOO ³XS´ EXWWRQ UHSHDWHGO\ WR HQVXUH WKH� � � � � � � � � � �
PD[LPXP VFUHHQ RXWSXW OHYHO� ,I WKHUH LV QR FKDQJH LQ OXPLQDQFH ZKHQ� � � � � � � � � � � �
VZLWFKHG�RQ��FKHFN�WKDW�WKH�ULEERQ�FDEOH�LV�IXOO\�FRQQHFWHG��

����� 3OXJ WKH 'LVSOD\ SRUW FRQQHFWRU RI WKH VFUHHQ LQWR PLQL GLVSOD\ SRUW VORW � RQ WKH� � � � � � � � � � � � � � � �
YLGHR�FDUG�RI�WKH�EHKDYLRU�3&��

�
�

�� $VVHPEOLQJ�WKH�YLGHR�FDPHUD�VHWXS�

1RWH ���7KH�EHKDYLRUDO�VHWXS�LV�HTXLSSHG�ZLWK�DQ�&KDPHOHRQ��LQIUDUHG�FDPHUD�DQG�DQ�
LQIUDUHG��,5��OLJKW�VRXUFH���,I�SXUFKDVHG�WKURXJK�6DQZRUNV�\RX�PD\�SURFHHG�WR�VWHS�
�������WKH�&KDPHOHRQ��FDPHUD�LV�DOUHDG\�HTXLSSHG�ZLWK�DQ�,5�SDVV�ILOWHU�DQG�D�WULSRG�
PRXQW��6DQZRUNV�DOVR�SODFHV�DQ�RSDTXH�SLHFH�RI�SODVWLF�LQ�IURQW�RI�WKH�,5�OLJKW�VRXUFH�
/('V�WR�GLIIXVH�WKH�OLJKW���

���� 7KH�&KDPHOHRQ��FDPHUD�QHHGV�WR�EH�HTXLSSHG�ZLWK�DQ�,5�SDVV�ILOWHU��UHPRYH�WKH�
IURQW�RI�WKH�FDPHUD�XVLQJ�D�VPDOO�VFUHZGULYHU�5HPRYH�WKH�JODVV�WKDW¶V�LQ�WKH�
FDPHUD�DQG�UHSODFH�LW�ZLWK�D�VTXDUH�RI�WKH�,5�SDVV�ILOWHU�WKDW�\RX�FXW�IURP�WKH�
ODUJH�VKHHW��

���
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�

�

���� 7KH�,5�OLJKW�QHHGV�DQ�RSDTXH�SLHFH�RI�SODVWLF�LQ�IURQW�RI�WKH�/('V�WR�GLIIXVH�WKH�
OLJKW���

������ 6RPH�PRGHOV�RI�WKH�,5�OLJKW�VRXUFH�KDYH�D�UHPRYDEOH�JODVV�IURQW��,I�WKLV�LV�
WKH�FDVH��XQVFUHZ�WKH�FDS�RI�WKH�,5�OLJKW�VRXUFH�DQG�UHPRYH�WKH�ULQJ�
LQVLGH�XVLQJ�D�SDLU�RI�SOLHUV��VHH�SLFWXUH�EHORZ���5HPRYH�WKH�JODVV�WKDW¶V�
LQ�IURQW�RI�WKH�/('V��3XW�WKH�JODVV�RQ�D�SODVWLF�ZHLJKLQJ�ERDW�DQG�WUDFH�
WKH�RXWOLQH�ZLWK�D�PDUNHU��

�

�

�

���



,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\������� �
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������ 2WKHU�PRGHOV�GR�QRW�KDYH�D�UHPRYDEOH�JODVV�IURQW��DQG�GR�QRW�KDYH�D�
YLVLEOH�ULQJ�LQVLGH��,I�WKLV�LV�WKH�FDVH���'�SULQW�D�FLUFOH�RI�WKH�VDPH�
GLDPHWHU��,5�OLJKW�WHPSODWH���3XW�WKLV�SULQWHG�FLUFOH�RQ�D�SODVWLF�ZHLJKLQJ�
ERDW�DQG�WUDFH�WKH�RXWOLQH�ZLWK�D�PDUNHU��VHH�LPDJHV�EHORZ���

�

�

�

������ )RU�ERWK�PRGHOV��&XW�RXW�WKH�FLUFOH�IURP�WKH�SODVWLF�DQG�SXW�LW�LQ�IURQW�RI�
WKH�/('V�DQG�VFUHZ�WKH�FDS�EDFN�RQ��

�

�

���� (QVXUH�WKH�FDPHUD�KROGLQJ�SRVW�LV�SURSHUO\�FRQILJXUHG�DV�LQ�VWHSV����������
���� $WWDFK�WKH�OHQV�WR�WKH�FDPHUD�ZLWK�WZR�ULQJV��EODFN�ULQJ��&0/���DQG�JROGHQ�ULQJ��

&063�����LQ�EHWZHHQ��
���� 6FUHZ�WKH�WULSRG�DGDSWHU��)/,5�$&&����������WR�WKH�XQGHUVLGH�RI�WKH�FDPHUD�

VHH�1RWH�EHORZ�IRU�ZKLFK�VLGH�LV�WKH�ERWWRP��

�

���
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�

���� $WWDFK�WKH�WULSRG�DGDSWRU�WR�D�75���0�SRVW�XVLQJ�D���PP�0��VHW�VFUHZ��(8�8.��
RU�D�WKRUODEV�$3��(�0�ó´����0��DGDSWHU�VFUHZ��86���

���� .HHS�WKH�OHQV�FDS�RQ�XQWLO�\RX�DUH�FRQILJXULQJ�WKH�FDPHUD�VRIWZDUH�WR�SURWHFW�WKH�
OHQV��

���� &RQQHFW�*3,2�FDEOH�WR�WKH�FDPHUD��WKLV�FDEOH�ZLOO�ODWHU�EH�FRQQHFWHG�WR�WKH�3&��

�

1RWH���0DNH�VXUH�\RX�PRXQW�WKH�SROH�OLNH�LV�VKRZQ�RQ�WKH�SLFWXUH�
EHORZ��:KHQ�IDFLQJ�WKH�FDPHUD��WKH�EOXH�FDEOH�VKRXOG�EH�RQ�WKH�ULJKW�
KDQG�VLGH�DQG�WKH�SROH�DW�WKH�ERWWRP��

�

�

���� 3ODFLQJ�WKH�,5�ODPS��
������ 3ODFH�D�75����0�SRVW�LQ�WKH�VHYHQWK�KROH�IURP�WKH�IURQW�RQ�WKH�OHIWPRVW�

URZ�RI�WKH�EUHDGERDUG�DV�LQGLFDWHG�LQ�WKH�IRRWSULQW�GLDJUDP�ZLWK�D����PP�
0��VHW�VFUHZ��

������ $WWDFK�WKH�,5�LOOXPLQDWRU�WR�WKH�SRVW�ZLWK�DQ�0��WKXPE�VFUHZ���1RWH��LW�
PD\�EH�HDVLHU�WR�XQVFUHZ�WKH�ODPS�KHDG�IURP�LWV�EDVH��VR�DV�WR�VFUHZ�
WKDW�EDVH�RQWR�WKH�SRVW�ILUVW���
<RX�ZLOO�EH�DVNHG�WR�PRYH�WKH�,5�ODPS�KHDG�GLUHFWLRQ�ZKHQ�VHWWLQJ�XS�WKH�
FDPHUD��

������ 3RZHU�WKH�,5�ODPS�XVLQJ�D���9�������$PS����$PS�ZLOO�DOVR�ZRUN��ZDOO�
DGDSWHU��

�

�

�� $VVHPEOLQJ�WKH�PRXVH�KROGHU�

7KH�PRXVH�KROGHU�FRPSULVHV�VHDWLQJ�IRU�WKH�PRXVH��D�VWHHULQJ�ZKHHO�HQFRGHU�DVVHPEO\��
DQ�DUWLFXODWHG�DUP�IRU�GHOLYHULQJ�ZDWHU�UHZDUGV��DQG�D�KHDG�IL[DWLRQ�DVVHPEO\���1RWH ���LI�

���



,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\������� �
$SSHQGL[����,%/�SURWRFRO�IRU�VHWWLQJ�XS�WKH�EHKDYLRUDO�WUDLQLQJ�ULJ��Y��

\RX�SXUFKDVHG�WKH�DVVHPEOHG�NLW�WKURXJK�6DQZRUNV��VNLS�WR�VWHS����

�

7KH PRXVH KROGHU DVVHPEO\� /HIW� 7KH PRXVH KROGHU� VHHQ IURP WKH IURQW� VKRZV WKH FHQWHU ERUH WKDW ZLOO� � � � � � � � � � � � � � � � � �
DFFRPPRGDWH WKH ZKHHO DVVHPEO\� DV ZHOO DV NH\ DWWDFKPHQW SRLQWV WR WKH .%0��0 EUHDGERDUG� &HQWHU� 7KH IURQW RI� � � � � � � � � � � � � � � � � �
WKH KROGHU VKRZV WKH DWWDFKPHQW SRLQW IRU WKH )LVVR DUP� 5LJKW� 7KH VLGH RI WKH KROGHU VKRZV WKH DWWDFKPHQW SRLQW IRU� � � � � � � � � � � � � � � � � � � � �
WKH�KHDG�IL[DWLRQ�DVVHPEO\��

���� �'�SULQW�WKH��D��PRXVH�KROGHU���E��PRXVH�FRYHU��DQG��F��ZKHHO�FRXSOHU�GHVLJQV��
0DNH�VXUH�WR�RUGHU�IURP�6KDSHZD\V�DQG�XVH�WKH�PDWHULDO�VSHFLILFDWLRQV�OLVWHG��

���� &RQQHFW�WKH�ZKHHO�FRXSOHU�WR�WKH�VKDIW�RI�WKH�URWDU\�HQFRGHU��,W�VKRXOG�DWWDFK�
VHFXUHO\�ZLWK�D�VWURQJ�SXVK��

���� )HHG�WKH�URWDU\�HQFRGHU�WKURXJK�WKH�ODUJH�FHQWHU�ERUH�RQ�WKH�IURQW�SODWH�RI�WKH�
PRXVH�KROGHU��VR�WKDW�WKH�FRXSOHU�LV�IDFLQJ�RXWZDUG�DQG�WKH�HQFRGHU�ERG\�LV�
KRXVHG�RQ�WKH�XQGHUVLGH�RI�WKH�PRXVH�KROGHU��7KH�HQFRGHU�FDEOH�VKRXOG�EH�
RULHQWHG�GRZQZDUG��

���� )HHG�WKUHH���PP�0��FDS�VFUHZV��6+�0���WKURXJK�WKH�VPDOO�ERUHV�RQ�WKH�IURQW�
SODWH�RI�WKH�PRXVH�KROGHU��DQG�WKHQ�VFUHZ�WKHP�LQWR�WKH�WKUHDGHG�KROHV�RQ�WKH�
IDFH�RI�WKH�HQFRGHU��

���� 7R�WKH�WRS�SODWH�RI�WKH�WZR�SLHFH�.%0��0�NLQHPDWLF�EUHDGERDUG��DWWDFK�WKH�
ODUJHU�)LVVR�DUWLFXODWHG�DUP�WR�WKH�IURQW�FHQWHU�KROH��URZ����KROH����RI�WKH�
.%0��0��DQG�VHFXUH�WLJKWO\�ZLWK�DQ�DGMXVWDEOH�ZUHQFK��

���� &RQQHFW�WKH��'�SULQWHG�PRXVH�KROGHU�WR�WKH�.%0��0�WRS�SODWH�XVLQJ�IRXU����PP�
0��FDS�VFUHZV��DV�VKRZQ�LQ�WKH�GLDJUDP�DERYH��7KH�WZR�IURQW�VFUHZV�ZLOO�EH�LQ�
URZ����KROHV���DQG����DQG�WKH�WZR�EDFN�VFUHZV�ZLOO�EH�LQ�URZ����KROHV���DQG������

���� 2QFH�WKH�PRXVH�KROGHU�LV�LQ�SRVLWLRQ��DVVHPEOH�WKH�/(*2�ZKHHO�DQG�KXE��WKHQ�
JHQWO\�VHFXUH�LW�WR�WKH�IURQW�FURVV�RI�WKH�FRXSOHU��7KHUH�VKRXOG�EH�����PP�RI�
VSDFH�EHWZHHQ�WKH�ZKHHO�DQG�WKH�IURQW�IDFH�RI�WKH�PRXVH�KROGHU��6SLQ�WKH�ZKHHO�
WR�HQVXUH�LW�PRYHV�IUHHO\�ZLWK�QR�UHVLVWDQFH��

���� &RQQHFW�D�75���0�SRVW�WR�D�75����0�SRVW�ZLWK�D����PP�0��VHW�VFUHZ��UHPRYH�
WKH�VHW�VFUHZ�LQ�RQH�RI�WKH�WZR�SRVWV��DQG�XVH�WKH�VHW�VFUHZ�LQ�WKH�RWKHU�SRVW�WR�
FRQQHFW�WKH�WZR�SRVWV���7KLV�RSWLRQ�\LHOGV�D�����PP�ORQJ�SRVW��YHUWLFDO�SRVW�VHHQ�
LQ�WKH�SLFWXUHV��JRRG�OHQJWK�WR�SRVLWLRQ�WKH�[\]�FRQWUROOHU��ZLWK�0��WDSV�RQ�ERWK�

���
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VLGHV��XVHG�WR�FRQQHFW�WR�ERWK�WKH�.%0��0�WRS�SODWH�DQG�WKH�'7��%�0�SLHFH�RI�
WKH�[\]�FRQWUROOHU���

���� :LWK�D����PP�0��VHW�VFUHZ��DWWDFK�WKH�FRPSRVHG�SRVW�WR�WKH�.%0��0�WRS�SODWH�
DW�URZ����KROH����

����� 8VH�DQ�0��FDS�VFUHZ�WR�DWWDFK�WKH�'7��%�0�SLHFH�RI�WKH�[\]�FRQWUROOHU�WR�WKH�
FRPSRVHG�[�SRVW���SRVLWLRQHG�RUWKRJRQDOO\�LQ�UHODWLRQ�WR�WKH�.%0��0�WRS�
SODWH ���

����� &RQQHFW�WKH�'7��;<=�GRYHWDLO�WUDQVODWLRQDO�VWDJH�WR�WKH�'7��%�0�SLHFH���
����� 8VLQJ�DQ�0��VHW�VFUHZ��DWWDFK�D�75���0�SRVW�WR�WKH�'7��;<=�WUDQVODWLRQ�VWDJH��
����� $WWDFK�WKH�5$���0�ULJKW�DQJOH�FODPS�WR�WKH�75���0�SRVW��VR�WKDW�LW�LV�FHQWHUHG�LQ�

UHODWLRQ�WR�WKH�PRXVH�KROGHU��ZLWK�WKH�VHFRQG�SRVW�ERUH�SRLQWHG�GRZQ���
����� $WWDFK�WKH�KHDGSODWH�KROGHU�WR�WKH�EDVH�RI�WKH�75����0�SRVW�ZLWK�D����PP�0��

FDS�VFUHZ��
����� )HHG�WKH�KROGHU�SRVW�DVVHPEO\�WKURXJK�WKH�RSHQ�ERUH�RI�WKH�5$���0��VR�WKDW�WKH�

IURQW�RI�WKH�KROGHU�UHDFKHV�WKH�PLGOLQH�RI�WKH�/(*2�ZKHHO��6HFXUH�WKH�5$���0�
WKXPE�VFUHZ��

����� ,QVHUW�WKH�WZR�0��WKXPE�VFUHZV�WRS�GRZQ�LQWR�WKH�KHDGSODWH�KROGHU��7KHVH�DUH�WR�
VHFXUH�WKH�DQLPDO¶V�KHDGSODWH� �

�
� �

���
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�

�� $VVHPEOLQJ�WKH�ZDWHU�UHZDUG�V\VWHP�

�

0DNLQJ D VSRXW JXLGH� 8VH D OHQJWK RI ��$:* FRSSHU ZLUH WR H[WHQG WKH UHDFK RI WKH )LVVR DUP DQG HQDEOH ZDWHU� � � � � � � � � � � � � � � � � � � � � �
GHOLYHU\�WR�WKH�PRXVH��

�

���� 7R PDNH D VSRXW JXLGH� ILUVW FXW DQ ��FP OHQJWK RI FRSSHU ZLUH� 8VLQJ� � � � � � � � � � � � � �
QHHGOH�QRVH SOLHUV� ZUDS WKH HQG LQWR D ��PP�GLDPHWHU ORRS� WKHQ EHQG LW WR D� � � � � � � � � � � � � �
ULJKW�DQJOH��

���� :UDS WKH RWKHU HQG RI WKH ZLUH DURXQG WKH IUHH 0� VFUHZ VKDIW RI WKH )LVVR DUP�� � � � � � � � � � � � � � � � �
DQG�VHFXUH�ZLWK�DQ�0��KH[�QXW��

���� %HQG WKH VSRXW JXLGH VR WKDW LW H[WHQGV WKH OHQJWK RI WKH )LVVR DUP WRZDUG WKH WRS� � � � � � � � � � � � � � � � �
RI�WKH�VWHHULQJ�ZKHHO��

���� 5HPRYH WKH WXELQJ WKDW FRPHV ZLWK WKH SLQFK YDOYH DQG UHSODFH LW ZLWK D VLQJOH� � � � � � � � � � � � � � �
����FP�ORQJ�SLHFH�RI�WXELQJ��SODFH�WKH�SLQFK�YDOYH�KDOIZD\�WKH����FP�WXEH��

���� ,QVHUW D VKRUW VWHHO WXEH �FRPSRQHQW SDUW� 6WHHO WXEH� 0LFURJURXS� ���+��5:�� � � � � � � � � � �
LQWR�WKH�YDOYH�HQG�WR�DYRLG�PLFH�FKHZLQJ�RQ�WKH�WXEH��

���� )HHG WKH WXELQJ DORQJ WKH EDFN RI WKH )LVVR DUP DQG WKURXJK WKH ��PP ORRS� DQG� � � � � � � � � � � � � � � �
DGMXVW WKH WXELQJ VR a� PP H[WHQGV� *HQWO\ VHFXUH WKH WXELQJ WR WKH )LVVR ZLWK D� � � � � � � � � � � � � � � �
SLHFH�RI�ODERUDWRU\�WDSH��

���� $GMXVW WKH )LVVR DUP DQG VSRXW JXLGH VR WKDW WKH WXEH WLS LV FHQWHUHG LQ WKH ERUH� � � � � � � � � � � � � � � � �
RI�WKH�PRXVH�KROGHU��0DNH�VXUH�WKH�)LVVR�GRHV�QRW�REVWUXFW�ZKHHO�PRYHPHQW��

���� 3XW WKH SLQFK YDOYH RQ D VWDFN RI SRVW�LWV RU VRPHWKLQJ HOVH �URXQG RI ODE WDSH�� � � � � � � � � � � � � � � �
WKDW DEVRUEV D ELW RI WKH VRXQG � SODFLQJ LW GLUHFWO\ RQ WKH EUHDGERDUG ZLOO UHVRQDWH� � � � � � � � � � � � � � � �
DQG�PDNH�D�YHU\�ORXG�QRLVH�ZKHQ�WKH�YDOYH�RSHQV��

���� 8VH D ��PP [ ��PP UHFWDQJOH RI VLOLFRQH UXEEHU VKHHWLQJ WR OLQH WKH ERUH ZKHUH� � � � � � � � � � � � � � �
WKH PRXVH ZLOO EH VHDWHG �LI \RX VHH WKDW WKH UXEEHU VKHHW LV VOLGLQJ� XVH SRVWHU� � � � � � � � � � � � � � � �
SXWW\ RU WDSH WR IL[ LW LQ SODFH�� 7KLV DGGV D ELW RI SDGGLQJ IRU FRPIRUW� DQG FDQ EH� � � � � � � � � � � � � � � � � � �
ZDVKHG�ZLWK�VRDS�	�ZDUP�ZDWHU�EHWZHHQ�VHVVLRQV��

�
� �

���
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�

�� ,QVWDOOLQJ�WKH�VSHDNHU�

7KH�VSHDNHU�LV�QHFHVVDU\�WR�WUDQVPLW�VLPSOH�WDVN�UHODWHG�VRXQGV��OLNH�EHHSV�DQG�ZKLWH�QRLVH��

���� )LQG RU PDNH WKH WZR PDUNV RQ WKH EDFN RI WKH VFUHHQ DV VKRZQ EHORZ� 7KH\ DUH� � � � � � � � � � � � � � � � �
FHQWHUHG�DW�����FP�IURP�WKH�VFUHHQ�HGJH��

�

���� 7DNLQJ�FDUH�WR�DYRLG�WRXFKLQJ�WKH�IODW�VFUHHQ�FDEOH��DQG�DYRLGLQJ�WKH�IUHVQHO�OHQV��
PRXQW�WKH�VSHDNHU�HYHQO\�EHWZHHQ�WKH�WZR�PDUNV��0DNH�VXUH�WKDW�WKH�WRS�RI�WKH�
VFUHHQ�JRHV�DOO�WKH�ZD\�LQWR�WKH�VSHDNHU�PRXQW��DQG�WKDW�ERWK�VLGHV�RI�WKH�PRXQW�
DUH�HYHQ�ZLWK�WKH�VFUHHQ�HGJH��

È�Ä� 7LJKWHQ�WKH�VHW�VFUHZ��:KHQ�\RX�IHHO�WKH�VFUHZ�WRXFK�WKH�VFUHHQ��LW�LV�VDIH�WR�WXUQ�
WKH�VFUHZ�DQ�DGGLWLRQDO�ó�WXUQ�WR�IL[�WKH�VSHDNHU�LQ�SODFH���7R�SURWHFW�WKH�VFUHHQ��
GR�QRW�H[FHHG�ó�WXUQ���

���� 7KH�VSHDNHU�VKRXOG�QRZ�DSSHDU�DV�VKRZQ�EHORZ��

���



,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\������� �
$SSHQGL[����,%/�SURWRFRO�IRU�VHWWLQJ�XS�WKH�EHKDYLRUDO�WUDLQLQJ�ULJ��Y��

�
�

���� 2QH�RI�WKH�WZR�VSHDNHU�ZLUHV�KDV�ZKLWH�ZULWLQJ�RQ�LW��7KLV�LV�WKH�QHJDWLYH�ZLUH��

�
È�Ç� &RQQHFW�WKH�VSHDNHU�����9��SRZHU�DGDSWHU�����PP�VWHUHR�FDEOH�DQG�%1&�WR�ZLUH�

DGDSWHU�WR�WKH�DXGLR�DPSOLILHU�ERDUG�DV�VKRZQ�EHORZ��0DNH�VXUH�WR�REVHUYH�
SRODULW\�RI�WKH�VSHDNHU�DQG�%1&�FRQQHFWRU��EODFN�LV�QHJDWLYH���

���
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�
���� &RQQHFW�RQH�VLGH�RI�WKH����P���IW��%1&�FDEOH�RQWR�WKH�%1&�WR�ZLUH�DGDSWHU��DQG�

FRQQHFW�WKH�RWKHU�VLGH�RQWR�WKH�SRUW�RI�WKH�VWDWH�PDFKLQH�ODEHOHG�µ77/�,�2��,Q�¶��
���� &RQQHFW�WKH�IDU�VLGH�RI�WKH����PP�VWHUHR�FDEOH�WR�WKH�µ+HDGSKRQHV¶�MDFN�RQ�WKH�

3&�VRXQG�FDUG�DW�WKH�EDFN�RI�WKH�FRPSXWHU��PDNH�VXUH�\RX�SOXJ�LW�LQWR�WKH�FRUUHFW�
SRUW�RWKHUZLVH�QR�VRXQG�ZLOO�EH�RXWSXW���

�

�
���� 2SHQ�DQ�,QWHUQHW�EURZVHU�DQG�SOD\��WKLV�YLGHR ���<RX�VKRXOG�KHDU�VRXQG�IURP�WKH�

VSHDNHU��
����� ,I�WKLV�GRHV�QRW�ZRUN��VHH�WKH��7URXEOHVKRRWLQJ��VHFWLRQ�DW�WKH�HQG�RI�WKLV�

GRFXPHQW��
�

�� ,QVWDOOLQJ�WKH�PLFURSKRQH�

7KH�PLFURSKRQH�LV�XVHG�WR�UHFRUG�DPELHQW�VRXQG�DQG�XOWUDVRQLF�YRFDOL]DWLRQV�IURP�PLFH��

���� ,I�\RX�KDYHQ¶W�\HW�LQVWDOOHG�WKH�75����0�SRVW��DV�VKRZQ�LQ�WKH�µ5LJ�)RRWSULQW�
'LDJUDP¶�DERYH���

������ 5HPRYH�WKH�0��VHW�VFUHZ�IURP�WKH�WRS�RI�D�75����0�7KRUODEV�SRVW�XVLQJ�
D��PP�KH[�ZUHQFK��

������ ,QVWDOO�WKH�75����0�SRVW�ZLWK�DQ�0��[����PP�VHW�VFUHZ�LQWR�WKH�
EUHDGERDUG�DW�WKH�SRVLWLRQ�VKRZQ�LQ�WKH�GLDJUDP��PLUURULQJ�WKH�,5�OLJKW��

���

https://www.youtube.com/watch?v=i3MgbEexSN0
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���� &RQQHFW�WKH�PLFURSKRQH�WR�WKH�3&�ZLWK�WKH�86%�$�WR�%�PLQL�FDEOH��
���� 0RXQW�WKH�PLFURSKRQH�RQ�WRS�RI�WKH�SRVW��ZLWK�WKH�ERG\�RI�WKH�PLFURSKRQH�

RULHQWHG�WRZDUGV�WKH�UHDU�RI�WKH�EUHDGERDUG��DV�VKRZQ�EHORZ���6HFXUH�WKH�
PLFURSKRQH�ZLWK�DQ�0��[���PP�WKXPE�VFUHZ��

�
� �

���
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�

&RQQHFWLQJ�%SRG�
7KH�%SRG�FRRUGLQDWHV�WKH�LQSXW�DQG�RXWSXW�VLJQDOV�IRU�PRVW�HOHPHQWV�RI�WKH�ULJ��

�

�� &RQQHFW�WKH�FRPSXWHU�DQG�SRZHU�VXSSO\�

���� :LWK�D�PLFUR86%�86%�FDEOH��FRQQHFW�%SRG¶V�86%�SRUW�WR�WKH�3&V��2Q�%SRG������
PDNH�VXUH�WKLV�LV�µ86%¶�DQG�QRW�µ3¶���RQ�WKH�QHZHU�%SRG�V\VWHP��WKHUH�LV�RQO\�RQH�
86%�FRQQHFWLRQ��

���� 3OXJ�WKH�VWDWH�PDFKLQH�DGDSWHU��ZKLFK�FDPH�LQ�WKH�ER[��LQWR�LWV�SRZHU�VXSSO\��
DQG�LQ�DQ�HOHFWULFDO�VRFNHW��

1RWH���7KH�%SRG¶V�OLJKWV�ZLOO�WXUQ�RQ�LI��LW�LV�RQO\�FRQQHFWHG�WR�WKH�FRPSXWHU�YLD�86%��EXW�QRW�WR�D�
SRZHU�VXSSO\��KRZHYHU�WKH�YDOYH�ZLOO�QRW�EH�DEOH�WR�RSHQ��7KH�%SRG�PXVW�EH�SOXJJHG�ERWK�LQWR�
WKH�3&�DQG�LWV�SRZHU�VRXUFH��

�

�� &RQQHFW�WKH�ZDWHU�UHZDUG�V\VWHP�

%HIRUH WURXEOHVKRRWLQJ� DOZD\V SRZHU RII WKH YDOYH V\VWHP E\ XQSOXJJLQJ WKH SRZHU� � � � � � � � � � � �
VXSSO\��HWKHUQHW��GLUHFWO\��

���� &RQQHFW�WKH�WZR�\HOORZ�JURXQGV�IURP�WKH�SLQFK�YDOYH�WR�WKH�3RUW�,QWHUIDFH�ERDUG�
LQ�WKH�WZR�SRUWV�ODEHOHG�µ9$/9(¶��

���� 3OXJ�SRUW�LQWHUIDFH�ERDUG�LQWR�WKH�%SRG�VWDWH�PDFKLQH�EHKDYLRU�SRUW�SRUW�����QRW�
µVHULDO�SRUW¶�¶PRGXOH¶��XVLQJ�DQ�HWKHUQHW�FDEOH��

�

�� &RQQHFW�WKH�FDPHUD�

���� &RQQHFW�WKH�-67�*3,2�FRQQHFWRU��ZKLWH�DGDSWRU�ZLWK�FRORXUHG�FDEOHV��IURP�WKH�
FDPHUD�WR�WKH�VDPH�SRUW�LQWHUIDFH�ERDUG�DV�WKH�SLQFK�YDOYH�LQ�WKH�SRUWV�µ*1'¶�
DQG�µ6¶��

�
������ &RQQHFW��JURXQG�WR�OLQH����EODFN��DQG�WKH�VLJQDO�WR�OLQH����SXUSOH���VHH�

LPDJH�EHORZ��
1RWH ��� 7KH�FDEOHV�IURP�WKH�FDPHUD�FRQQHFWRU�DUH�UDWKHU�VKRUW�
�VHH�SLFWXUH�EHORZ���<RX�FDQ�DGG�OHQJWK�E\�VROGHULQJ�DQ�H[WUD�
FDEOH�WR�HDFK�FRQQHFWRU�FDEOH��
1RWH�� ���\RX�FDQ�DWWDFK�WKH�SRUW�LQWHUIDFH�ERDUG�WR�WKH�EDFN�RI�WKH�
FDPHUD�KROGHU�ZLWK�YHOFUR��LQVWHDG�RI�OHQJWKHQLQJ�WKH�FDEOHV��

���
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1RWH�� ���'R��QRW��DWWDFK�WR�WKH�FDPHUD�DV�LW�KHDWV�XS�DQG�ZLOO�PHOW�
PRVW�DGKHVLYHV�RII��

�
�

�� &RQQHFW�WKH�URWDU\�HQFRGHU�PRGXOH�

7KH�URWDU\�HQFRGHU�PRGXOH�LV�QHFHVVDU\�IRU�UHFRUGLQJ�WKH�ZKHHO�PRYHPHQWV�PDGH�E\�
WKH�PRXVH��
���� ,VRODWH�WKH�JUD\��JUHHQ��EURZQ��DQG�ZKLWH�ZLUHV�LQ�WKH�FDEOH�RXWSXW�RI�WKH�URWDU\�

HQFRGHU��
���� &RQQHFW�WKH�ZLUHV�WR�WKH�%SRG�URWDU\�HQFRGHU��EURZQ�WR��9���JUHHQ�WR�$��JUH\�WR�

%��EOXH��LI�SUHVHQW��WR�=�DQG�ZKLWH�WR�*1'�E\�LQVHUWLQJ�WKH�H[SRVHG�ZLUH�LQWR�WKH�
FRUUHFW�'$4�VRFNHW�DQG�VHFXULQJ�LW�ZLWK�D���PP�IODWKHDG�VFUHZGULYHU�XQWLO�WLJKW��

�

���� 3OXJ�WKH�URWDU\�HQFRGHU�PRGXOH�LQWR�WKH�3&�XVLQJ�D�PLFUR86%�86%�FDEOH��
���� &RQQHFW�WKH�
VWDWH�PDFKLQH
�RXWSXW�WR�SRUW���RI�%SRG�PRGXOHV�XVLQJ�DQ�HWKHUQHW�

FDEOH���1RWH��WKLV�LV��QRW��WKH�VDPH�SRUW���DV�DERYH��NH\�ZRUG�KHUH��02'8/(��
���� ,Q�:LQGRZV�'HYLFH�0DQDJHU��XQGHU�µ3RUWV��&20�	�/37�¶��ILQG�µ86%�6HULDO�

'HYLFH�&20;¶��ZKHUH�;�LV�WKH�QXPEHU�RI�WKH�&20SRUW��1RWH�WKLV�GRZQ�IRU�WKH�
VRIWZDUH�LQVWDOO��

���
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������ ,I�DOUHDG\�LQVWDOOHG��LQ�S\%SRG��JR�WR�7RROV��!�5RWDU\�HQFRGHU�PRGXOH��
7\SH�&20;�LQ�WKH�6HULDO�3RUW�:LQGRZ��&KHFN�µ6WUHDP�GDWD¶��FOLFN�µ6WDUW�
UHDGLQJ¶��DQG�FRQILUP�WKDW�WKH�UHDGHU�JLYHV�RXWSXW�ZKHQ�\RX�WXUQ�WKH�
URWDU\�HQFRGHU�DURXQG��

�
�

�� &RQQHFW�WKH�SKRWRGLRGH��IUDPH�77/��

7KH�IUDPH�77/�UHFRUGV�ZKHQ�WKH�VFUHHQ�XSGDWHV�WR�D�QHZ�IUDPH�E\�GHWHFWLQJ�
EULJKWQHVV�FKDQJHV�RI�D�IOLFNHULQJ�VTXDUH�LQ�WKH�ERWWRP�ULJKW�FRUQHU�RI�WKH�VFUHHQ�GXULQJ�
D�WDVN��

�
���� ,%/�)UDPH�77/�FRPHV�ZLWK�D�FXVWRPL]HG�FOLS�WR�ILW�RQ�WKH�L3DG�VFUHHQ�DQG�DQ�,5�

ILOWHU�WR�EORFN�LQFRPLQJ�OLJKW�IURP�WKH�,5�OLJKW�LQ�WKH�ULJ��
���� &OLS�WR�WKH�ULJKW�ORZHU�FRUQHU�RI�WKH�VFUHHQ��ZKHUH�D�ZKLWH�EODFN�VTXDUH�ZLOO�IODVK�

DW�HYHU\�VFUHHQ�UHIUHVK��
���� /DWHU��ZKHQ�\RX�UXQ�WKH�WDVN��PDNH�VXUH�WKH�)UDPH�77/�FRYHUV�WKH�ZKROH�

IODVKLQJ�VTXDUH��

�

���� &RQQHFW�WKH�)UDPH�77/�PRGXOH�ERDUG�WR�D�86%�SRUW�RQ�WKH�FRPSXWHU�XVLQJ�D�
86%���PLFUR86%�FDEOH��

���� &RQQHFW�D�PDOH�PDOH�%1&�FDEOH�IURP�)UDPH�77/�WR�WKH�%SRG�VWDWH�PDFKLQH�
FRQQHFWRU�ODEHOHG�³�77/�,�2�,Q�´��

� �

���
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�

�� &RQQHFW�WKH�HQYLURQPHQWDO�VHQVRU�

7KH�DPELHQW�VHQVRU�UHFRUGV�WKH�WHPSHUDWXUH��KXPLGLW\��DQG�DLU�SUHVVXUH�LQ�WKH�ULJ�ZKLOH�
D�WDVN�LV�UXQQLQJ��

�
���� &RQQHFW�WKH�DPELHQW�VHQVRU�WR�D�%SRG�PRGXOH�SRUW����XVLQJ�DQ�HWKHUQHW�FDEOH�DV�

VKRZQ�EHORZ��
Ç�Ã� 'R��QRW��FRQQHFW�WKH�DPELHQW�VHQVRU�WR�WKH�FRPSXWHU�ZLWK�D�86%�FDEOH��
���� 3ODFH�WKH�DPELHQW�VHQVRU�LQ�WKH�IDU�ULJKW�FRUQHU�RI�WKH�EDVH�EUHDGERDUG�ZLWK�

9HOFUR�WDSH��

�
� �

���
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�

)LQLVKHG�SURGXFW�
�
&RQJUDWXODWLRQV��<RX�KDYH�EXLOW�WKH�KDUGZDUH�IRU�DQ�,%/�ULJ��<RXU�ILQLVKHG�SURGXFW�VKRXOG�
ORRN�VRPHWKLQJ�OLNH�WKLV��
�

�
�
<RXU�QH[W�VWHS�LV�WR�JHW�HYHU\WKLQJ�ZRUNLQJ�E\�LQVWDOOLQJ�DQG�FRQILJXULQJ�WKH�VRIWZDUH�WKDW�
FRQWUROV�WKH�,%/�ULJ��VHH��6RIWZDUH ��VHFWLRQ�EHORZ��

�
� �

���
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�

�

6RIWZDUH�
�

�� *HQHUDO�
�

���� ,QWURGXFWLRQ�

�

7KH ,%/ ULJ VRIWZDUH LV UXQ WKURXJK �S\ESRG �� D S\WKRQ LPSOHPHQWDWLRQ RI WKH RSHQ�VRXUFH� � � � � � � � � � � � � �
VRIWZDUH IRU FRQWUROOLQJ D �6DQZRUNV %SRG� DQG �%RQVDL DQ RSHQ�VRXUFH YLVXDO UHDFWLYH� � � � � � � � � � � �
SURJUDPPLQJ ODQJXDJH ��/RSHV HW DO�� ���� ��� 7KH 3\WKRQ ODQJXDJH UHSODFHV WKH SUHYLRXV %SRG� � � � � � � � � � � � �
VWDQGDUG RI 0$7/$%� UHGXFLQJ WKH FRVW EDUULHU IRU XVH RI %SRG DQG IXUWKHU UHGXFLQJ UHOLDQFH RQ� � � � � � � � � � � � � � � �
FORVHG�VRXUFH SURGXFWV LQ QHXURVFLHQFH� 7KRVH VRIWZDUHV UXQ RQ D /HQRYR 3&� FDOOHG WKH� � � � � � � � � � � � �
³%HKDYLRU�3&´��

3OHDVH QRWH WKDW ZKLOVW WKH ULJ VRIWZDUH DQG GDWD DFTXLVLWLRQ ZRUNV ZLWKRXW WKH $\[ GDWDEDVH�� � � � � � � � � � � � � � �
WKH�GDWD�H[WUDFWLRQ�DQG�WUDQVIHU�SLSHOLQH�GRHV�QRW�ZRUN�ZLWKRXW�LW��

,QVWUXFWLRQV RQ VHWWLQJ XS WKH $O\[ GDWDEDVH IRU \RXU ODE FDQ EH IRXQG RQ �*LW+XE DQG PRUH� � � � � � � � � � � � � � � � �
GHWDLOV RQ LWV XVDJH DQG GHVFULSWLRQ FDQ EH IRXQG LQ WKH �GRFXPHQWDWLRQ DQG LQ WKH ,QWHUQDWLRQDO� � � � � � � � � � � � � � � �
%UDLQ�/DERUDWRU\���������$SSHQGL[����,%/�$O\[�8VHU�*XLGH���

�

���� +RZ�WR�ILQG�&20�SRUWV�

�
���� *R�WR�'HYLFH�0DQDJHU�RQ�:LQGRZV���
���� 8QSOXJ�DQG�UHSOXJ�WKH�86%�FDEOH�RQWR�WKH�3&�DQG�VHH�ZKDW�&20�SRUW�

GLVDSSHDUV�DQG�UHDSSHDUV��DIWHU�SOXJJLQJ�LW�LQ�IRU�WKH�ILUVW�WLPH��LW�PD\�WDNH�D�IHZ�
VHFRQGV�WR�DSSHDU�XQGHU�&20SRUWV����

���� )RU�HDFK�ULJ��OLVW�WKH�&20SRUWV�DVVRFLDWHG�ZLWK�WKH�6WDWH�0DFKLQH��5RWDU\�
HQFRGHU��)UDPH�77/�DQG�2KDXV�VFDOH��

� �

���

https://pybpod.readthedocs.io/en/v1.7.8/
https://www.sanworks.io/shop/products.php?productFamily=bpod
https://bonsai-rx.org/
https://www.frontiersin.org/articles/10.3389/fninf.2015.00007/full
https://github.com/cortex-lab/alyx
https://alyx.readthedocs.io/en/latest/
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�

�� %HKDYLRU�3&���JUDSKLFV�DQG�YLGHR�FDUGV�VHWXS�
7KH ³VWLPXOXV FRPSXWHU´ FRQWUROV VWLPXOXV GLVSOD\ DQG ZDWHU GHOLYHU\� DQG DFTXLUHV WKH PRXVH¶V� � � � � � � � � � � � �
PRYHPHQWV RQ WKH VWHHULQJ ZKHHO DQG WKH RXWSXW RI D SKRWRGLRGH WR V\QFKURQL]H VWLPXOXV RXWSXW� � � � � � � � � � � � � � �
ZLWK RWKHU PHDVXUHPHQWV� ,W UXQV :LQGRZV ��� 7KH FRPSXWHU VKRXOG EH FRQQHFWHG WR WKH� � � � � � � � � � � � � �
QHWZRUN� LGHDOO\ WKURXJK D KLJK�VSHHG FRQQHFWLRQ �QRW :L)L�� ,QVWUXFWLRQV IRU LQVWDOOLQJ DQG� � � � � � � � � � � �
PDQDJLQJ�H[SHULPHQWDO�VRIWZDUH�DUH�DW��KWWSV���JLWKXE�FRP�LQW�EUDLQ�ODE�LEOULJ ���

6DQZRUNV�//&�ZLOO�KDYH�SUH�LQVWDOOHG�WKH�IROORZLQJ�YLGHR�DQG�VRXQG�FDUGV��DQG�DVVRFLDWHG�
GULYHUV��

Ɣ 9LGHR�FDUG��19,',$��4XDGUR�3����
Ɣ 6RXQG�FDUG���$686�;RQDU�$(�

�
,I�SXUFKDVHG�WKURXJK�6DQZRUNV��\RX�KDYH�DOO�WKH�UHTXLUHG�FDUGV�DQG�VRIWZDUHV�LQVWDOOHG��
SURFHHG�WR�WKH�VHFWLRQ��6FUHHQ�6HWXS���
�

���� ,QVWDOOLQJ�WKH�YLGHR�FDUG�

7KH UHTXLUHG YLGHR FDUG LV WKH 19,',$ �4XDGUR 3��� �� 7KLV FDUG GULYHV WKH PDLQ GLVSOD\ PRQLWRU� � � � � � � � � � � � � � � �
DQG WKH L3DG VFUHHQ� 7KLV LV D W\SLFDO LQVWDOODWLRQ WKDW ZRXOG DSSO\ WR DQ\ FDUG IRU D :LQGRZV� � � � � � � � � � � � � � � � � �
PDFKLQH��LI�\RX�DUH�QRW�IDPLOLDU�ZLWK�WKH�SURFHVV��GHWDLOHG�LQVWUXFWLRQV�DUH�EHORZ��
�

,QVWDOO�KDUGZDUH�
�� (QVXUH�\RXU�PDLQ�PRQLWRU�LV�FRQQHFWHG�WR�WKH�RQERDUG�JUDSKLFV�FDUG��
�� ,I \RX DUH UHPRYLQJ D FXUUHQWO\ LQVWDOOHG JUDSKLFV FDUG� RSHQ 
'HYLFH 0DQDJHU
 DQG FKHFN� � � � � � � � � � � � � �

WKH�
'LVSOD\�DGDSWHUV
�GULOO�GRZQ�PHQX�IRU�WKH�FXUUHQW�JUDSKLFV�FDUG��
�� 'RXEOH�FOLFN WKH JUDSKLFV GHYLFH� XQGHU WKH 
'ULYHU
 WDE� VHOHFW 
8QLQVWDOO
 WR UHPRYH DQ\� � � � � � � � � � � � �

GULYHUV�DVVRFLDWHG�ZLWK�WKH�FXUUHQW�FDUG��
�� $IWHU SRZHULQJ GRZQ DQG XQSOXJJLQJ WKH FRPSXWHU� RSHQ WKH FDVH DQG LQVWDOO WKH 19,',$� � � � � � � � � � � � � �

4XDGUR 3��� LQ WKH 3&, VORW �VHH EHORZ� UHG RXWOLQH�� ,I \RX DUH UHSODFLQJ DQ H[LVWLQJ� � � � � � � � � � � � � � � �
FDUG��UHPRYH�LW�DQG�UHSODFH�LW�ZLWK�WKH�3�����

D� ,I WKH 19,',$ FDUG LV LQ WKH 3& DQG \RX XQLQVWDOOHG WKH ,QWHO RQERDUG GULYHU LW� � � � � � � � � � � � � � � �
GRHV QRW JLYH YLVXDO RXWSXW RYHU 9*$ RQ WKH PRWKHUERDUG DQ\PRUH� \RX VKRXOG� � � � � � � � � � � � �
IURP�WKHQ�RQ�RQO\�XVH�WKH�SRUWV�RQ�WKH�YLGHR�FDUG��

���

https://github.com/int-brain-lab/iblrig
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�

,QVWDOO�VRIWZDUH�
�� 3RZHU XS WKH FRPSXWHU DQG RSHQ 
'HYLFH 0DQDJHU
 DQG FKHFN WKDW WKH 
'LVSOD\ DGDSWHUV
� � � � � � � � � � � � � �

GULOO�GRZQ�PHQX�VKRZV�D�QHZ�REMHFW��
0LFURVRIW�%DVLF�'LVSOD\�$GDSWHU�
�RU�VLPLODU��
�� 9LD \RXU EURZVHU� �ILQG DQG GRZQORDG �� WKHQ LQVWDOO� DQ DSSURSULDWH GULYHU IRU \RXU QHZ FDUG� � � � � � � � � � � � � � �

��:77`>7g,0��-*g"-$�g� .&/*+g)*/ �**&g2$)76g<:�$/g$)/ -)�/$*)�'g2#,'` 3 Ȱ¦�

���

http://www.nvidia.com/Download/Find.aspx
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�

�� %DFN LQ 'HYLFH 0DQDJHU� FKHFN WKDW 
0LFURVRIW %DVLF 'LVSOD\ $GDSWHU
 KDV FKDQJHG WR� � � � � � � � � � � � �
WKH�QDPH�RI�\RXU�*38��
19,',$��4XDGUR�3��� �
���

�� 5HVWDUW�WKH�FRPSXWHU�IRU�FKDQJHV�WR�WDNH�HIIHFW��
�� 0LJUDWH WKH PDLQ GLVSOD\ PRQLWRU WR DQ 196 JUDSKLFV FDUG SRUW XVLQJ D VXLWDEOH� � � � � � � � � � � � � �

PLQL�'LVSOD\3RUW�FDEOH��DQG�FRQILUP�WKDW�\RX�KDYH�YLVXDO�RXWSXW��

�

���� ,QVWDOOLQJ�WKH�VRXQG�FDUG�

7KH�VSHDNHU�LV�QHFHVVDU\�WR�WUDQVPLW�VLPSOH�WDVN�UHODWHG�VRXQGV��OLNH�EHHSV�DQG�ZKLWH�QRLVH��,W�
LV�GULYHQ�E\�DQ�$686�;RQDU�$(�VRXQG�FDUG�WKDW�KDV�WR�EH�PDQXDOO\�SODFHG�LQVLGH�WKH�FRPSXWHU��

,QVWDOO�KDUGZDUH�
�� 5HPRYH�WKH�3&�FRYHU�DQG�RSHQ�WKH�3&,�FDUG�UHWDLQLQJ�FOLS�DV�VKRZQ�EHORZ��

�
�� 7KH�VRXQG�FDUG�ILWV�LQWR�WKH�ORQJ���[�3&,�H[SUHVV�VORW�GLUHFWO\�DERYH�WKH�/HQRYR�ORJR�DV�

���
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VKRZQ�EHORZ��

�
�
�
�

�� 3UHVV�WKH�FDUG�LQWR�WKH�IURQW�SDUW�RI�WKH�3&,�H[SUHVV�VORW��LW�ZLOO�QRW�WDNH�XS�DOO�SRVLWLRQV���
7KH�FDUG�LV�VHDWHG�FRUUHFWO\�LI�WKH�8�VKDSHG�JURRYH�LQ�WKH�IDFHSODWH�UHVWV�HYHQO\�
VXUURXQGLQJ�WKH�UDLVHG�PHWDO�FLUFOH�RQ�WKH�FKDVVLV��UHG�DUURZ�EHORZ��

�
�

�� &ORVH�WKH�3&,�FDUG�UHWDLQLQJ�FOLS�DV�VKRZQ�EHORZ��7KHQ��SODFH�WKH�FRYHU�EDFN�RQ�WKH�3&��

���
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$SSHQGL[����,%/�SURWRFRO�IRU�VHWWLQJ�XS�WKH�EHKDYLRUDO�WUDLQLQJ�ULJ��Y��

�
�

$IWHU LQVWDOOLQJ ERWK WKH YLGHR DQG VRXQG FDUGV� WDNH WKH FDEOHV DQG ZUDS WKHP WRJHWKHU VR� � � � � � � � � � � � � � � �
WKH\�GR�QRW�WRXFK�WKH�PRWKHUERDUG��7DSH�WKHP�WR�WKH�VWHHO�VLGH�RI�WKH�FDVLQJ�ZLWK�ODE�WDSH��

�

,QVWDOO�VRIWZDUH�
�� 'RZQORDG�DQG�LQVWDOO�WKH�$686�;RQDU�$(�GULYHU�IURP��KHUH ���6HOHFW�WKH�:LQGRZV�������ELW�

YHUVLRQ��
�� ,QVWDOO�WKH�GULYHU�VRIWZDUH�XVLQJ�DOO�GHIDXOW�VHWWLQJV�GXULQJ�WKH�LQVWDOO�
�� 2QFH�WKH�3&�UHVWDUWV��\RX�VKRXOG�VHH�D�QHZ�EODFN�LFRQ�LQ�WKH�V\VWHP�WUD\��5LJKW�FOLFN�WKH�

LFRQ�DQG��
VHOHFW�µ2SHQ�6RQLF�6WXGLR¶�

���

https://www.asus.com/Sound-Cards/Xonar-AE/HelpDesk_Download/
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�

�� ,Q�6RQLF�6WXGLR��
D� 8QGHU�µ3URILOHV¶�VHOHFW�µ)ODW¶���
E� 8QGHU�µ2XWSXW�'HYLFH¶�GRXEOH�FOLFN�WKH�µ+HDGSKRQHV¶�LFRQ�WR�VHOHFW�LW�
F� 5LJKW�FOLFN�WKH�KHDGSKRQHV�LFRQ��DQG�VHOHFW�µ+LJK�,PSHGDQFH¶�
G� 6HW�µ3OD\EDFN�&RQILJXUDWLRQ¶�WR��6WHUHR�����N+]�����ELWV�

���
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�

�� 8QGHU�µ3OD\EDFN�9ROXPH¶�FOLFN�WKH�µ*HDU¶�LFRQ�WR�FRQILJXUH��6HW�WKH�OHIW�FKDQQHO�OHYHO�WR�
µ��¶�DQG�WKH�ULJKW�FKDQQHO�OHYHO�WR�µ���¶��

���
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$SSHQGL[����,%/�SURWRFRO�IRU�VHWWLQJ�XS�WKH�EHKDYLRUDO�WUDLQLQJ�ULJ��Y��

�

�� 8QGHU�µ3URILOHV¶��SUHVV�WKH�µ�¶�EXWWRQ�WR�FUHDWH�D�QHZ�SURILOH�IRU�WKHVH�VHWWLQJV��1DPH�WKH�
SURILOH�µ,%/¶�DQG�FOLFN�2.��

�

���
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<RX�FDQ�QRZ�FORVH�6RQLF�6WXGLR��

�

���� 2WKHU�FRPSXWHU�VHWWLQJV�

Ɣ &KDQJH�\RXU�'HVNWRS�EDFNJURXQG�WR�JUH\��5*%���������������VR�WKDW�WKH�PRXVH�GRHV�
QRW�VHH�D�FKDQJH�LQ�OXPLQDQFH�ZKHQ�%RQVDL�VWDUWV�

Ɣ KWWSV���ZZZ�SFZRUOG�FRP�DUWLFOH���������ZLQGRZV�KRZ�WR�VKRZ�WKH�WDVNEDU�RQ�RQO\�RQH
�GLVSOD\�LQ�ZLQGRZV����KWPO ��UHPRYH�WKH�PHQX�EDU�IURP�WKH�L3DG�VFUHHQ�

Ɣ ,Q�3RZHU�VHWWLQJV��FKRRVH�µSHUIRUPDQFH�RSWLPL]HG¶�VR�WKDW�WKH�3&�QHYHU�JRHV�WR�VOHHS��
7KH�GLVSOD\�FDQ�JR�WR�VOHHS�DIWHU���KRXU�RI�LQDFWLYLW\��

�
�

�� 6RIWZDUH�,QVWDOODWLRQ�
�
6DQZRUNV�//&�ZLOO�KDYH�SUH�LQVWDOOHG�WKH�IROORZLQJ�VRIWZDUH��

Ɣ %RQVDL�GHSHQGHQFLHV�
Ɣ )O\&DS�9LHZHU��ERWK�[���DQG�[����
Ɣ $QDFRQGD��LQFOXGLQJ�96&RGH��
Ɣ *LW�
Ɣ LEOULJ�YLD�*LW�&ORQH�

��KWWSV���JLWKXE�FRP�LQW�EUDLQ�ODE�LEOULJ�JLW ���
Ɣ 9LGHR�FDUG�GULYHU��19,',$��
Ɣ 6RXQG�FDUG�GULYHU��6RQLF�6WXGLR��

�
<RX�ZLOO�QRW�QHHG�WR��LQVWDOO ��DQ\�IXUWKHU�VRIWZDUH��EXW�\RX�ZLOO�QHHG�WR��VHWXS��VRPH�RI�WKHP���,I�
SXUFKDVHG�WKURXJK�6DQZRUNV��\RX�KDYH�DOO�UHTXLUHG�VRIWZDUH�LQVWDOOHG��SURFHHG�WR�WKH�VHFWLRQ�
6FUHHQ�6HWXS����
/DWHU��LI�\RX�ZDQW�WR��XSGDWH ��VRIWZDUH��VHH�VHFWLRQ ���8SGDWH�WKH�VRIWZDUH���

�

���� ,I�QRW�GRQH�ZKLOVW�LQVWDOOLQJ�WKH�YLGHR�FDUG�LQWR�WKH�3&��GRZQORDG�DQG�LQVWDOO�WKH�
GULYHU�IRU�WKH�19,',$�3����YLGHR�FDUG�
���������UYEHVS�KVMH�HIWOXST�RSXIFSSO�[MR�����FMX�MRXIVREXMSREP�[LUP�I\I��
�

���� ,I�QRW�GRQH�ZKLOVW�LQVWDOOLQJ�WKH�VRXQG�FDUG�LQWR�WKH�3&��GRZQORDG�DQG�LQVWDOO�WKH�
GULYHU�IRU�WKH�;RQDU�VRXQG�FDUG���<SREV%)C7IXYTC�������I\I�ǧ
ǧ

���� 'RZQORDG�DQG�LQVWDOO�%RQVDL�GHSHQGHQFLHV����*).�$8g9` 3 uȰ��
Ŷ &OLFN��,QVWDOO�
Ŷ &OLFN��/DXQFK�
Ŷ &OLFN��,�DFFHSW�

���

https://www.pcworld.com/article/3168789/windows/how-to-show-the-taskbar-on-only-one-display-in-windows-10.html
https://www.pcworld.com/article/3168789/windows/how-to-show-the-taskbar-on-only-one-display-in-windows-10.html
https://github.com/int-brain-lab/iblrig.git
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�
<RX�VKRXOG�QRZ�VHH�WKH�%RQVDL�3DFNDJH�PDQDJHU��SLFWXUH�DERYH���<RX�GR�QRW�
QHHG�WR�LQVWDOO�DQ\�SDFNDJHV�PDQXDOO\��&OLFN��&ORVHǧ

ǧ
ǧ

���� 'RZQORDG�DQG�LQVWDOO�WKH����ELW���*P]'ET�:MI[IVC��������C\���I\Iž�DQG�WKH����ELW�
��*P]'ET�:MI[IVC��������C\���I\Iž�GULYHUV�IRU�)O\&DS��

Ŷ \�����
Ɣ &OLFN��,QVWDOO�
Ɣ &OLFN��1H[W������,�DFFHSW���1H[W���1H[W��
Ɣ ,QVWDOO�IRU���$Q\RQH�ZKR�XVHV�WKLV�FRPSXWHU���1H[W�
Ɣ ,QWHUIDFH�'ULYHU�6HOHFWLRQ���6HOHFW��,�ZLOO�XVH�86%�FDPHUDV��DOO����

LJQRUH�WKH�ZDUQLQJ�

���
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�
�

Ɣ &OLFN�WR�FRQILUP����1H[W���,QVWDOO�
Ɣ &OLFN��2.�

�
Ŷ [�����

Ɣ 1RWH ���LI�\RX�JHW�WKH�IROORZLQJ�HUURU�PHVVDJH��PDNH�VXUH�\RX�ILQLVK�
DQG�FORVH�WKH�[���LQVWDOODWLRQ�SURJUDP�EHIRUH�ODXQFKLQJ�WKH�[���
H[H��

�
Ɣ &OLFN��,QVWDOO�
Ɣ &OLFN��1H[W������,�DFFHSW���1H[W���1H[W��
Ɣ ,QVWDOO�IRU���$Q\RQH�ZKR�XVHV�WKLV�FRPSXWHU���1H[W�
Ɣ ,QWHUIDFH�'ULYHU�6HOHFWLRQ���6HOHFW��,�ZLOO�XVH�86%�FDPHUDV��DOO����

LJQRUH�WKH�ZDUQLQJ�
Ɣ &OLFN�WR�FRQILUP����1H[W���,QVWDOO�
Ɣ &OLFN��2.�

�

���
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�
���� 'RZQORDG�DQG�LQVWDOO��$QDFRQGD�IRU�:LQGRZV���

�
���� :KHQ�SURPSWHG�E\�WKH�$QDFRQGD�LQVWDOOHU��LQVWDOO�96&RGH��LI�HUURU�SRSV�XS��

SUHVV��LJQRUH��EXWWRQ���&KHFN�WKDW�96FRGH�LV�LQVWDOOHG��
�

���� 2SHQ�DQ�$QDFRQGD�FRPPDQG�SURPSW�DQG�LQSXW�WKH�IROORZLQJ�FRPPDQGV��
Ŷ :KHQ�SURPSWHG�WR�LQVWDOO�%RQVDL�LQSXW�<HV��\���

>JI?<�DINO<GG�BDO�

>?���¬�

BDO�>GJI@�COOKN���BDOCP=�>JH�DIO�=M<DI�G<=�D=GMDB�BDO�

>?�D=GMDB�

KTOCJI�DINO<GG�KT�

�

�� 6RXQG�6HWXS�
�

���� 2SHQ�6RQLF�VWXGLR��$VXV�[RQDU�$(��E\�ULJKW�FOLFNLQJ�RQ�WKH�LFRQ��EODFN��LQ�ERWWRP�
ULJKW�QRWLILFDWLRQ�DUHD�RI�:LQGRZV�RU�VHDUFKLQJ�IRU�$VXV�[RQDU�$(��

���� /RDG�WKH�µ)ODW¶�SURILOH��RU�VHW�DOO�ILOWHUV�WR�µ2))¶����DQG�VDYH�WKH�SURILOH�ZLWK�WKH�QDPH�
µ,%/¶��

���� &RQQHFW�WKH�VSHDNHU�WR�WKH�KHDGSKRQH�MDFN�DQG�ULJKW�FOLFN�WKH�KHDGSKRQHV�LQ�WKH�
LQWHUIDFH��VHOHFW�µKLJK�LPSHGDQFH¶��7KLV�ZLOO�PDNH�\RXU�VRXQG�FDUG�RXWSXW�D�77/�
XS�WR��9'&�VLPXOWDQHRXVO\�WR�VRXQG�SURGXFWLRQ���

���� &OLFN�WKH�JHDU�LFRQ�FORVH�WR�WKH�KHDGSKRQHV�DQG�VHW�WKH�YROXPH�RI�WKH�OHIW�
VSHDNHU�WR�����DQG�WKH�ULJKW�VSHDNHU�WR�������

���� 'R�127�FKDQJH�WKH�V\VWHP�YROXPH�DIWHU�VHWWLQJ�XS�6RQLF�6WXGLR��
�

�� 6FUHHQ�6HWXS�
�

���� 0DNH�VXUH�WKH�3&�VFUHHQ�JRHV�LQ�VORW���DQG�,SDG�VFUHHQ�LQ�VORW���RI�WKH�YLGHR�
FDUG�IURP�WKH�OHIW�RI�WKH�JUDSKLFV�FDUG��DV�SHU�WKH�KDUGZDUH�JXLGHOLQHV���

���� ,I�WKH�L3DG�VFUHHQ�LV�SURYLGLQJ�D�GLVWRUWHG�LPDJH��VHH��7URXEOHVKRRWLQJ��VHFWLRQ��
���� 6HW�\RXU�EDFNJURXQG�FRORU�WR�JUH\��

Ŷ 6HW���������������IRU�HDFK�5*%�FKDQQHO��'RQ¶W�XVH�WKH�
:LQGRZV�SURYLGHG�JUH\V��

���� *R�RQWR�'LVSOD\�VHWWLQJV��ULJKW�FOLFN�RQ�WKH�GHVNWRS�EDFNJURXQG���
���� 0DNH�VXUH�WKH�L3DG�VFUHHQ�LV�VFUHHQ�QXPEHU���DQG�WKH�3&�VFUHHQ�LV�VFUHHQ�

QXPEHU����
���� 6HOHFW�WKH�3&�VFUHHQ��DQG�WLFN�µ0DNH�WKLV�P\�PDLQ�GLVSOD\¶��

���

https://www.anaconda.com/distribution/%23download-section
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���� 6HW�WKH�UHVROXWLRQ�RI�WKH�L3DG�VFUHHQ�WR�����[������
���� 6HW�µFKDQJH�WKH�VL]H�RI�WH[W��DSSV��DQG�RWKHU�LWHPV¶�WR������

�
���� ,I�\RX�ILQG�WKDW�WKH�YLVXDO�VWLPXOXV�DSSHDUV�RQ�WKH�ZURQJ�VFUHHQ��VHH�WKH��*HQHUDO�

VRIWZDUH�WURXEOHVKRRWLQJ ��VHFWLRQ���
�

����� &DOLEUDWH�\RXU�VFUHHQ�E\�DFFHVVLQJ�WKH�³19,',$�&RQWURO�3DQHO´�E\�ULJKW�FOLFNLQJ�
RQ�\RXU�GHVNWRS��

Ŷ 8QGHU�GLVSOD\�VHOHFW�$GMXVW�GHVNWRS�FRORXU�VHWWLQJV��

���
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Ŷ 8QGHU�����6HOHFW�WKH�GLVSOD\�\RX�ZRXOG�OLNH�WR�FKDQJH ��6HOHFW�$SSOH�
&RORU�/&'��

Ŷ 8QGHU�������&KRRVH�KRZ�FRORU�LV�VHW��6HOHFW�8VH�19,',$�VHWWLQJV�VHW�WKH�
JDPPD�WR��������

�
Ɣ *R�EDFN�WR�WKH ��6FUHHQ�EXLOGLQJ�VHFWLRQ ���DQG�IROORZ�WKH�LQVWUXFWLRQV�WKHUH�

WR�FRQILUP�WKDW�OXPLQDQFH�LV�������DFURVV�WKH�VFUHHQ��
Ɣ 5LJKW�FOLFN�RQ�WKH�7DVNEDU��µWDVNEDU�VHWWLQJV¶��8QGHU�µ0XOWLSOH�GLVSOD\V¶��

WXUQ�³6KRZ�WDVNEDU�RQ�DOO�GLVSOD\V´�RII��&RQILUP�WKDW�WKH�L3DG�VFUHHQ�LV�
FRPSOHWHO\�JUH\��

�
� �

���
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�

�� &DPHUD�6HWXS�
���� 2SHQ�)O\&DSWXUH���D�FDPHUD�VKRXOG�EH�OLVWHG�LQ�WKH�&DPHUD�OLVW��6HOHFW�LW�DQG�

SUHVV�µ&RQILJXUH�6HOHFWHG¶��
Ŷ 8QFKHFN�DOO�PDUNV�DW�µ$XWR¶��
Ŷ &KHFN�WKH�WZR�PDUNV�DW�µ2Q�2II¶ ���

Ŷ 6HW�µ)UDPH�5DWH¶�WR������
Ŷ 6HW�µ([SRVXUH¶�WR�������
Ŷ 6HW�µ6KXWWHU�6SHHG¶�WR������
Ŷ 6HW�µ*DLQ¶�WR������

�

1RWH��RQFH�HQWHUHG��WKH�QXPEHUV�ZLOO�EHFRPH�DSSUR[LPDWLRQV�RI�WKH�QXPEHU�DERYH���WKLV�LV�ILQH��

�

���� 6HOHFW�µ7ULJJHU�6WUREH¶�LQ�WKH�PHQX�RQ�WKH�OHIW��
Ŷ 8QGHU�µ7ULJJHU�&RQWURO¶�FKHFN�µ(QDEOH���GLVDEOH�WULJJHU¶��
Ŷ 8QGHU�µ*3,2��¶�FKHFN�µ(QDEOH�VWUREH�IRU�WKLV�SLQ¶�DQG�VHW�µ'XUDWLRQ¶�WR������
Ŷ 8QGHU�µ3LQ�'LUHFWLRQ�&RQWURO¶�VHW�µ*3,2��¶�WR�µ2XW¶�DQG�DOO�WKH�RWKHUV�WR�µ,Q¶��

���%JXIV�GLIGOMRK�)REFPI�XVMKKIV�MR�XLI�8VMKKIV�'SRXVSP�QIRY��MX�MW�RSX�TSWWMFPI�XS�GLERKI�ER]XLMRK�MR�XLMW�QIRY�ER]QSVI��7S�JMVWX�ǧ
YRGLIGO�)REFPI�XVMKKIV�ERH�WIX�EPP�XLI�ZEPYIW�GSVVIGXP]��JVEQI�VEXI�IXG��XLIR�GLIGO�)REFPI�XVMKKIV�EKEMR��%JXIV�HSMRK�XLMW�XLI�ZEPYIW�MRǧ
XLI�JMVWX�QIRY�[MPP�NYQT�XS�WSQI�EVFMXVEV]�RYQFIV��&YX�[LIR�YRGLIGOMRK�)REFPI�XVMKKIV��XLMW�MW�[LEX�&SRWEM�HSIW�EYXSQEXMGEPP]�[LIRǧ
VIGSVHMRK�ZMHIS�XLI�GSVVIGX�ZEPYIW�WLSYPH�VIXYVR��

���
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�

���� 6HOHFW�µ$GYDQFHG�&DPHUD�6HWWLQJV¶�LQ�WKH�PHQX�RQ�WKH�OHIW��
Ŷ 8QGHU�µ0HPRU\�&KDQQHOV¶�VHW�µ&KDQQHO¶�WR�����
Ŷ &OLFN�µ6DYH¶��

�

�� 3\%SRG�6HWXS�
�

���� %3RG�ERDUG�VHWXS�

�
Ŷ 7R�VWDUW�WKH�S\%3RG�LQWHUIDFH�W\SH�WKH�IROORZLQJ�FRPPDQGV�LQ�DQ�

$QDFRQGD�SURPSW��
Ɣ 0DNH�\RXU�OLIH�HDVLHU�E\�FUHDWLQJ�D�VKRUWFXW�WR�WKH�&�?LEOULJ�IROGHU��

VHDUFK�IRU�µ$QDFRQGD�3URPSW¶�LQ�WKH�WDVN�EDU��WKHQ�ULJKW�FOLFN�
µ2SHQ�ILOH�ORFDWLRQ¶��5LJKW�FOLFN�RQ�WKH�$QDFRQGD�3URPSW�VKRUWFXW��
µ3URSHUWLHV¶��DQG�HQWHU�&�?LEOULJ�XQGHU�µ6WDUW�LQ¶��7KHQ�GRXEOH�FOLFN�
RQ�WKH�FRQGD�SURPSW��DQG�3LQ�LW�WR�WKH�WDVNEDU�IRU�IXWXUH�XVH��\RX¶OO�
RQO\�KDYH�WR�W\SH�µS\ESRG¶�WR�ODXQFK��

���
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>?���¬D=GMDB�

>JI?<�<>ODQ<O@�D=G@IQ�

KT=KJ?�

Ŷ 6HOHFW�WKH�ERDUG�XQGHU�µ%SRG�ERDUGV¶�LQ�WKH�OHIW�KDQG�RI�WKH�VFUHHQ��
Ŷ &KDQJH�WKH�ILHOG�³%R[�QDPH´�LQWR�VRPHWKLQJ�IROORZLQJ�WKLV�SDWWHUQ��

BLEOULJBODEQDPHBEHKDYLRUB�����H�J���BLEOULJBPDLQHQODEBEHKDYLRUB��
Ŷ 7KH�GURSGRZQ�PHQX�QH[W�WR�µ6HULDO�SRUW¶�OLVWV�DOO�&20�SRUWV�DVVRFLDWHG�

ZLWK�KDUGZDUH�FRPSRQHQWV��6HOHFW�D�VHULDO�SRUW�IURP�WKH�GURSGRZQ�PHQX�
DQG�FOLFN�µ/RDG�ERDUG�LQIR¶��RU�LI�\RX�NQRZ�ZKLFK�&20�SRUW�LW�LV��FKRRVH�
WKDW�RQH���

Ŷ ,I�\RX�JHW�DQ�HUURU�VHOHFW�D�GLIIHUHQW�SRUW�XQWLO�WKH�OLVW�ZLWK�HYHQWV�ILOOV�ZKHQ�
\RX�FOLFN�µ/RDG�ERDUG�LQIR¶��

�
Ŷ 2QFH�\RX�FRQQHFW�XQGHU�WKH�µ/RDG�ERDUG�LQIR¶�EXWWRQ�WKHUH�DUH�VHYHUDO�

WDEV��6HOHFW�µ3RUWV¶�DQG�PDNH�VXUH�WKH�IROORZLQJ�SRUWV�DUH�FKHFNHG��%1&���
%1&���DQG�3RUW���

Ŷ %1&��ZLOO�UHFHLYH�WKH�)UDPH�77/�SXOVHV�WR�V\QFKURQL]H�WKH�YLVXDO�
VWLPXOXV��

Ŷ %1&��ZLOO�UHFHLYH�D�77/�RQ�VRXQG�RQVHW��
Ŷ 3RUW��ZLOO�UHFHLYH�D�77/�HYHU\�WLPH�WKH�FDPHUD�FROOHFWV�D�IUDPH��

�
�

���� 5RWDU\�HQFRGHU�VHWXS�

�
Ŷ ,Q�WKH�EDU�DW�WKH�WRS�RI�WKH�VFUHHQ�FOLFN�µ7RROV¶�ª�µ5RWDU\�(QFRGHU¶�
Ŷ ,Q�WKH�ILHOG�QH[W�WR�µ6HULDO�SRUW¶�W\SH�LQ�RQH�RI�WKH�UHPDLQLQJ�&20�SRUWV�

OLVWHG�DW�SRLQW�����DQG�FOLFN�µ&RQQHFW¶��,I�\RX�JHW�DQ�HUURU�NHHS�WU\LQJ�RWKHU�
SRUWV��

Ŷ &KHFN�µ6WUHDP�GDWD¶�DQG�FOLFN�µ6WDUW�5HDGLQJ¶�
Ŷ &KHFN�ZKHWKHU�WKH�URWDU\�HQFRGHU�LV�ZRUNLQJ�E\�WXUQLQJ�WKH�ZKHHO�LQ�WKH�

VHWXS�

���
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�

Ŷ 1RWH�GRZQ�WKH�&20�SRUW��D�SURPSW�ZLOO�DVN�\RX�IRU�WKLV�ZKHQ�\RX�UXQ�
\RXU�ILUVW�WDVN��DQG�FOLFN�µ'LVFRQQHFW¶�WR�GLVFRQQHFW��

�

���� )UDPH�77/�VHWXS�

�
Ŷ ,QVWDOO�86%7UHH�YLHZHU����.��-  �$ 2` 3 Ȱ��
Ŷ 2SHQ�86%7UHH�YLHZHU�DQG�GLVFRQQHFW�DQG�FRQQHFW�WKH�86%�FDEOH�RI�WKH�

)UDPH�77/�WR�ILQG�RXW�ZKLFK�&20�SRUW�EHORQJV�WR�LW��QRWH�WKLV�GRZQ��\RX�
ZLOO�DOVR�EH�SURPSWHG�IRU�WKLV�ZKHQ�UXQQLQJ�\RXU�ILUVW�WDVN��

Ŷ ,I�\RX�ZLVK�WR�FKDQJH�\RXU�&20�SRUWV�DW�DQ\�WLPH��\RX�FDQ�GR�WKLV�LQ�
LEOULJBSDUDPV?�LEOULJBSDUDPV�MVRQ�

�

���� $O\[�PRGXOH�VHWXS�

�
Ŷ ,I�\RX�GR�QRW�DOUHDG\�KDYH�DQ�$O\[�GDWDEDVH�VHW�XS�IRU�\RXU�ODERUDWRU\��

IROORZ�WKH�LQVWUXFWLRQV�RQ��*LW+XE ���
Ŷ 5LJKW�FOLFN�RQ�WKH�SURMHFW�QDPH�LQ�WKH�WRS�OHIW�RI�WKH�ZLQGRZ�DQG�FOLFN�

µ6\QF�WR�$O\[¶��
Ŷ ,QSXW�\RXU�XVHUQDPH�DQG�SDVVZRUG�DQG�FOLFN�µ&RQQHFW¶��

Ɣ ,I�\RX�GR�QRW�KDYH�D�XVHUQDPH��FRQWDFW�\RXU�$O\[�DGPLQLVWUDWRU��
Ɣ &OLFN�RQ�µ*HW�VXEMHFWV¶�WR�UHWULHYH�VXEMHFW�LQIRUPDWLRQ�IURP�$O\[��

���

https://github.com/cortex-lab/alyx
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�
Ŷ &OLFN�µ6DYH¶�LQ�WKH�WRS�OHIW�FRUQHU�RI�WKH�VFUHHQ��
Ŷ )ROORZ�WKH�GLUHFWLRQV��KHUH ��WR�XVH�WKH�21(�VHWXS���PHWKRG�WR�VHW�\RXU�

21(�SDUDPHWHUV���
Ɣ 1RWH���WKH�LEOHQY�GRHV�QRW�QHHG�WR�EH�FUHDWHG�DFWLYDWHG�DJDLQ�DV�LW�

ZDV�DOUHDG\�GRQH�SUHYLRXVO\��
Ɣ 3XW�LQ�\RXU�ORJLQ�DIWHU�³$/<;B/2*,1´�DQG�\RXU�SDVVZRUG�DW�

³$/<;B3:'´��
Ɣ 0DNH�VXUH�WKH�85/�LV�³�KWWSV���DO\[�LQWHUQDWLRQDOEUDLQODE�RUJ �´�LI�\RX�

DUH�DQ�,%/�PHPEHU��RU�\RXU�RZQ�85/�LI�QRW��
Ŷ 6DYH�DQG�FORVH�WKH�ILOH��
Ŷ /RJ�RQ�WR�$O\[��

Ɣ 127(��WKLV�GRHV�QRW�QHHG�WR�EH�GRQH�HYHU\�WLPH�S\ESRG�LV�
RSHQHG�XQOHVV�\RX�QHHG�WR�SXOO�QHZ�VXEMHFWV��7R�UXQ�WKH�WDVN�
GDLO\��\RX�FDQ�UXQ�XQGHU�\RXU�XVHUQDPH�ORFDOO\��VHH���5XQ�D�
SURWRFRO ����

Ŷ &OLFN�RQ�µ0LVF¶�LQ�WKH�WRS�ULJKW�FRUQHU��
Ŷ &OLFN�µ/DE�/RFDWLRQV¶��
Ŷ &OLFN�µDGG�ODE�ORFDWLRQ¶�LQ�WKH�WRS�ULJKW��
Ŷ $GG�D�QHZ�ODE�ORFDWLRQ�PDWFKLQJ�WKH�QDPH�RI�\RXU�%3RG�ERDUG��

Ɣ 6RPH�LQIRUPDWLRQ�VSHFLILF�WR�\RXU�VHWXS��H�J��)UDPH�77/�
FDOLEUDWLRQ��ZLOO�EH�VDYHG�KHUH��

�
�

�� &DOLEUDWLRQ�
�

���� )UDPH�77/�FDOLEUDWLRQ�

�

���

https://ibllib.readthedocs.io/en/latest/02_installation_python.html%23the-setup-static-method
https://alyx.internationalbrainlab.org/
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Ŷ $FWLYDWH�\RXU�XVHU��VHOHFW��FDOLEUDWLRQBPRXVH ���DQG�UXQ�WKH�
IUDPH�77/ ��SURWRFRO��

Ŷ 0DNH�VXUH�WKDW�WKH�GRRU�WR�WKH�ULJ�LV�FORVHG��WKH�,5�OLJKW�LV�WXUQHG�RQ�
�VKRXOG�EH�ZDUP�WR�WKH�WRXFK���DQG�WKDW�WKH�)UDPH�77/�LV�VHFXUHG�WLJKWO\�
WR�WKH�ERWWRP�ULJKW�FRUQHU�RI�WKH�VFUHHQ��

Ŷ ,I�D�WKUHVKROG�FDQQRW�EH�UHFRPPHQGHG��PDNH�VXUH�\RX�KDYH�WKH�,5�VKLHOG�
IRU�WKH�)UDPH�77/�SURSHUO\�FRQQHFWHG��

�

���� :DWHU�FDOLEUDWLRQ�

�
Ŷ 0DNH�VXUH�\RXU�VFDOH�LV�FRQQHFWHG�WR�WKH�3&�YLD�86%��

��,PDJH�UHIHUHQFH����VFDOH �>�@����FDEOH �>�@���
�
>$OWHUQDWLYHO\�WKLV�FDQ�EH�GRQH�ZLWK�D�QRQ�86%�HQDEOHG�VFDOH�ZLWK�WKH�
YDOXHV�HQWHUHG�PDQXDOO\��VHH�EHORZ@�

�
Ŷ )LQG�WKH�&20�SRUW�QXPEHU�RI�WKH�2KDXV�VFDOH��
Ŷ (GLW�WKH�QXPEHU�RI�WKH�&20�SRUW�LQ�WKH�YDULDEOH��2$+86B6&$/(B3257� �LQ�

OLQH����RI�
&�?LEOULJBSDUDPV?,%/?WDVNV?BLEOULJBFDOLEUDWLRQBZDWHU?WDVNBVHWWLQJV�S\ ��ILOH�
2$+86B6&$/(B3257 �� � �� �1RQH ��� ���
&20�
����6HW�WR�1RQH�IRU�
PDQXDO�ZHLJKW�ORJJLQJ�

Ŷ 0DNH�VXUH�WKH�ZDWHU�IURP�WKH�ULJ�FDQ�GULS�LQWR�D�FXS�SODFHG�RQ�WKH�2KDXV�
VFDOH��7DUH�EHIRUH�\RX�EHJLQ��7KH�VWDLQOHVV�VWHHO�WLS�VKRXOG�QRW�WRXFK�WKH�
FXS��VHH�LPDJH�EHORZ��

�

���

https://www.coleparmer.com/i/ohaus-spx222-scout-portable-balance-220g-x-0-01g/1101529?searchterm=SPX222
https://www.coleparmer.com/i/ohaus-30268984-usb-kit-device-for-scout-stx-spx/1101543
https://www.coleparmer.com/i/ohaus-30268984-usb-kit-device-for-scout-stx-spx/1101543
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Ŷ ,Q�3\ESRG��)OXVK�ZDWHU�!�5XQ��
Ŷ 8QGHU�µ6XEMHFWV¶��VHOHFW�µBLEOULJBWHVWBPRXVH¶��
Ŷ 8QGHU�µLEOULJBPLVF¶��VHOHFW�µIOXVKBZDWHU¶�DQG�UXQ��WKLV�LV�GRQH�ILUVW�WR�PDNH�

VXUH�QRWKLQJ�REVWUXFWV�WKH�IORZ�DQG�QR�DLU�EXEEOHV�UHPDLQ�LQ�WKH�WXELQJ��
2QFH�ZDWHU�IUHHO\�IORZV��VWRS�WKH�µIOXVKBZDWHU¶�SURWRFRO��

�

Ŷ )LOO�WKH�V\ULQJH���
Ŷ ,Q�3\ESRG��UXQ�ZDWHU�FDOLEUDWLRQ��

Ɣ 8QGHU�µ6XEMHFWV¶��VHOHFW�µLEOULJBFDOLEUDWLRQ¶��
Ɣ 8QGHU�µLEOULJBFDOLEUDWLRQ¶��VHOHFW�DQG�UXQ�µZDWHU¶���

Ŷ ,Q�WKH�$QDFRQGD�3URPSW��\RX
OO�VHH�WKH�(7$�RI�WKH�SURFHGXUH��:KHQ�
FRPSOHWHG��DQ�RYHUYLHZ�ILJXUH��3')��ZLOO�EH�VDYHG�LQ�
&���LEOULJBGDWD�6XEMHFWV�BLEOULJBFDOLEUDWLRQ���GDWH! ����VHVVLRQBQ
XP! ��UDZBEHKDYLRUBGDWD��BLEOULJBFDOLEUDWLRQBZDWHUBFXUYH�SGI�

� �

���
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�

���� &DOLEUDWH�WKH�FDPHUD�
1RWH��7KLV�FDOLEUDWLRQ�VWHS�DLPV�DW�HQVXULQJ�WKH�SXSLO�DQG�RWKHU�ERG\�SDUWV�WUDFNHG�E\�WKH�
FDPHUD�DUH�ZHOO�YLVLEOH��7KLV�VWHS�QHFHVVLWDWHV�D�PRXVH�WR�EH�SODFHG�LQ�WKH�VHWXS��

Ŷ 7KHUH�DUH�WZR�VOLGHUV�RQ�WKH�FDPHUD�OHQV��RQH�IRU�WKH�IRFXV�DQG�RQH�IRU�
WKH�DSHUWXUH��)DPLOLDUL]H�\RXUVHOI�ZLWK�ZKLFK�VOLGHU�LV�ZKLFK ���

Ŷ 7KH�IRFXV�VOLGHU�FKDQJHV�ZKHUH�WKH�FDPHUD�SURGXFHV�D�VKDUS�LPDJH�
�)$5���!�1($5�VOLGHU��

�

Ŷ 7KH�DSHUWXUH�VOLGHU�FKDQJHV�WKH�DPRXQW�RI�OLJKW�WKDW�FRPHV�LQWR�WKH�
FDPHUD��&���!�2�VOLGHU��

Ŷ 5XQ�WKH�YLGHR�VHWXS�%RQVDL�ZRUNIORZ�
Ŷ 5XQ�%RQVDL�E\�RSHQLQJ �� �&�?LEOULJ?%RQVDL����?%RQVDL���H[H�
Ŷ 2SHQ�WKLV�ZRUNIORZ�LQ�%RQVDL��)LOH�!�2SHQ���

&�?LEOULJ?GHYLFHV?FDPHUDBVHWXS?VHWXSBYLGHR�ERQVDL�
Ŷ 3UHVV��3OD\ ���JUHHQ�DUURZ�RQ�WRS�EDU�RI�WKH�%RQVDL�*8,�����ZLQGRZV�VKRXOG�

DSSHDU��6DWXUDWLRQ��3RVLWLRQLQJ��,PDJH+LVWRJUDP�

�
Ŷ 3RVLWLRQ�WKH�FDPHUD�VR�WKDW�WKH�ZKLWH�RXWOLQHV�RYHUOD\�ZLWK�WKH�VHWXS�LQ�

���
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WKH�VFUHHQ�µ3RVLWLRQLQJ¶��

�

Ŷ 3XW�D�PRXVH�LQ�WKH�VHWXS�
Ŷ )RFXV�WKH�FDPHUD�RQ�WKH�H\H�
Ŷ 3RVLWLRQ�WKH�,5�OLJKW�LQ�VXFK�D�ZD\�WKDW�WKH�PRXVH�LV�PD[LPDOO\�LOOXPLQDWHG�
Ŷ &ORVH�WKH�DSHUWXUH�VOLGHU�RQ�WKH�FDPHUD�OHQV�FRPSOHWHO\�E\�VOLGLQJ�WKH�

DSHUWXUH�VOLGHU�WRZDUGV�µ&¶��FORVHG���WKHQ�RSHQ�WKH�DSHUWXUH�VORZO\�XQWLO�
\RX�JHW�WKH�IROORZLQJ�UHVXOW��

Ŷ 7KH�UHG�SL[HOV�LQ�WKH�µ6DWXUDWLRQ¶�ZLQGRZ�LQGLFDWH�VDWXUDWHG�SL[HOV��2SHQ�
WKH�DSHUWXUH�VORZO\�XQWLO�\RX�KDYH�D�IHZ�VDWXUDWHG�SL[HOV�RQ�WKH�SDZV�DQG�
HDU�EXW�QRWKLQJ�RQ�WKH�UHVW�RI�WKH�DQLPDO��7KH�VSRXW�DQG�WKH�PRXVH�FRYHU�
FDQ�VDWXUDWH��

�

���
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�
�

���� +DUGZDUH�FRQQHFWLRQ�WHVW�

�
Ŷ 5XQ�WKH�SURWRFRO��BLEOULJBPLVFBESRGBWWOBWHVW� �WR�PDNH�VXUH�

IUDPH�XSGDWHV�DQG�JR�WRQHV�DUH�SURSHUO\�V\QFKURQL]HG��,I�WKLV�UXQV�
FRUUHFWO\��WKH�ILQDO�DQDFRQGD�SURPSW�RXWSXW�VKRXOG�ORRN�DV�EHORZ��

�
Ŷ ,I�QRW��WU\�UHFDOLEUDWLQJ�WKH�IUDPH�WWO�DQG�UHSHDW��
Ŷ ,I�DXGLR�VLJQDOV�DUH�PLVVLQJ��FKHFN�WR�PDNH�VXUH�WKH�ZLUHV�LQWR�WKH�VRXQG�

FDUG�DUH�LQ�WKH�SURSHU�SRVLWLRQ�DV�SHU�WKH�KDUGZDUH�VHWXS�JXLGH��
�

�
�
�

�� 5XQ�D�3URWRFRO�
�

���� /DXQFK�WKH�S\%SRG�XVHU�LQWHUIDFH�

Ŷ )URP�DQ�DQDFRQGD�SURPSW��W\SH�S\ESRG�
Ŷ 6HOHFW�WKH�FRUUHFW�GHWDLOV�IRU�WKH�GHVLUHG�%SRG�ERDUG��
Ŷ 6HOHFW�WKH�FRUUHFW�XVHU�QDPH��H[SHULPHQWHU��

�
1RWH��3\%SRG�GRHV�QRW�DOORZ�\RX�WR�UXQ�D�WDVN�ZLWKRXW�D�XVHU�DQG�D�VXEMHFW���

7R��ORJLQ��DV�D�XVHU�\RX�MXVW�QHHG�WR�GRXEOH�FOLFN�RQ�\RXU�XVHU�XQGHU��XVHUV���,I�\RXU�XVHU�
LV�QRW�WKHUH�\RX�FDQ�FUHDWH�RQH�E\�ULJKW�FOLFNLQJ�DQG�HGLWLQJ�WKH�QDPH�RQ�WKH�ULJKW�KDQG�
VLGH�WH[W�ER[�WKDW�VKRXOG�KDYH�DSSHDUHG��

�

���
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�

���� 5XQ�D�SURWRFRO�

�
���� :DWHU�DQG�VFUHHQ�FDOLEUDWLRQ�SURWRFROV��IOXVKLQJ�RI�ZDWHU�DQG�WDVN�SURWRFROV�FDQ�

EH�IRXQG�RQ�WKH�
3URMHFWV
�PHQX��OHIW�VLGH�RI�WKH�*8,��XQGHU�,%/�([SHULPHQWV��
���� 7R�UXQ�DQ\�RI�WKH�SURWRFROV��FOLFN�RQ�WKH�SURWRFRO�DQG�VSHFLI\�WKH�GHWDLOV�RI�WKH�

SURWRFRO�RQ�WKH�
'HWDLOV
�PHQX�RQ�WKH�ULJKW�VLGH�RI�WKH�*8,��
���� 0DNH�VXUH�WKH�FRUUHFW�%SRG�ERDUG�LV�VHOHFWHG�LQ�
%RDUG
�IRU�WKH�H[SHULPHQW�WR�EH�

UXQ��
���� $GG�D�VXEMHFW��FOLFN�RQ�DGG�VXEMHFW�RQ�
6XEMHFWV
�DQG�FKRRVH�IURP�WKH�OLVW�

�UXQQLQJ�D�FDOLEUDWLRQ�RU�ZDWHU�IOXVKLQJ�SURWRFRO�DOVR�UHTXLUHV�VSHFLI\LQJ�D�VXEMHFW�
��XVH�D�PRFN�VXEMHFW�IRU�WKHVH����

���� 7KH�,%/�WDVN�VKRXOG�EH�UXQ�LQ�GHWDFKHG�PRGH���FKHFNER[�WR�WKH�OHIW�RI�WKH�³UXQ´�
EXWWRQ��

���� 3UHVV�
5XQ
�WR�VWDUW�WKH�WDVN��FDOLEUDWLRQ�RU�ZDWHU�GHOLYHU\��
���� 7R�VWRS�D�SURWRFRO�SUHVV�³6WRS´�DQG�LI�LW�GRHV�QRW�VWRS��SUHVV�³.LOO´��

����� ,I�\RX�ZDQW�WR�DGMXVW�VRPHWKLQJ�LQ�WKH�ULJ�ZKLOH�D�VHVVLRQ�LV�UXQQLQJ��FOLFN��3DXVH��
RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�S\ESRG�ZLQGRZ��DQG��5HVXPH��DIWHUZDUGV�� �

���
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�
�

����� 0RXVH�GLVHQJDJHPHQW�ZDUQLQJ�

�
:KHQ�UXQQLQJ�WKH�WDVN��FRPSXWDWLRQV�DUH�GRQH�VR�DV�WR�GHWHFW�ZKHQ�D�PRXVH�LV�GLVHQJDJHG��
&ULWHULD�FDQ�EH�IRXQG�LQ�,QWHUQDWLRQDO�%UDLQ�/DERUDWRU\��������$SSHQGL[����,%/�SURWRFRO�IRU�PLFH�
WUDLQLQJ��
7KH�*8,�GLVSOD\�ZLOO�FKDQJH�FRORU�LI�D�GLVHQJDJHPHQW�FULWHULRQ�LV�UHDFKHG���

Ŷ �-  )aȰ�Ȱ ..�/#�)�:66�/-$�'.�$)�:;�($)0/ .ɘ
Ŷ � ''*2aȰ�� �$�)�- .+*). �/$( �*!�'�/ ./�����86�/-$�'.��ɘ

/#�)�;�/$( .�/# �( �$�)�- .+*). �/$( �*!�2#*' �. ..$*)ɘ
����(*- �/#�)�:66�/-$�'.�+ -!*-( �ɘ

Ŷ � �a�Ȱ?6�($)0/ .� '�+. ��.$)� �. ..$*)�./�-/ɘ
�
�

����� 7UDQVIHU�GDWD�WR�\RXU�VHUYHU�3&�

�
,I�\RX�KDYH�D�ORFDO�VHUYHU�3&��SURFHHG�WR��/RFDO6HUYHUB��B'DWD3LSHOLQHB,QVWDOO ��WR�WUDQVIHU�ULJ�
GDWD�WKHUH��
�

����� &KDQJH�SDUDPHWHUV���(GLW�WKH�WDVN�ILOH�

�
Ŷ (GLW�WKH�
WDVNBVHWWLQJV
�ILOH�LI�FKDQJHV�LQ�SDUDPHWHUV�DUH�QHHGHG��

Ɣ 7KH�
WDVNBVHWWLQJV
�ILOH�LV�ORFDWHG�LQ�LEOULJBSDUDPV�!�,%/�!�WDVNV�!�
WKHBGHVLUHGBWDVNBQDPH ��!�WDVNBVHWWLQJV���

Ɣ )RU�H[DPSOH��IRU�WUDLQLQJ&KRLFH:RUOG��
KWWSV���JLWKXE�FRP�LQW�EUDLQ�ODE�LEOULJ�EORE�PDVWHU�WDVNV�BLEOULJBWDVN
VBWUDLQLQJ&KRLFH:RUOG�WDVNBVHWWLQJV�S\�

Ŷ 7R�HGLW�JHQHUDO�VHWWLQJV��IRU�\RXU�ULJ�JR�WR�LEOULJBSDUDPV�!�XVHUBVHWWLQJV�
Ŷ 7R�HGLW�&20�SRUWV�JR�WR�LEOULJBSDUDPV�!��LEOULJBSDUDPV�MVRQ�

ǧ
�

����� &UHDWH�D�QHZ�WDVN�IURP�DQ�H[LVWLQJ�RQH�
ǧ
&UHDWLQJ�WKH�WDVN�

�� 7KH�HDVLHVW�WKLQJ�WR�GR�KHUH�LV�WR�FUHDWH�D�FRS\�WKH�HQWLUH�IROGHU�RI�DQ�H[LVWLQJ�WDVN��HJ�
LEOULJBSDUDPV?,%/?WDVNV?BLEOULJBWDVNVBELDVHG&KRLFH:RUOG�DQG�UHQDPH�LW�WR�WKH�WDVN�\RX�
ZDQW�

�� ,QVLGH�WKLV�IROGHU�FKDQJH�WKH�QDPH�RI�WKH�WDVN�ILOH�WR�PDWFK�WKH�QHZ�QDPH�IRU�WKH�IROGHU�
\RX�FUHDWHG��WKLV�VKRXOG�EH�WKH�QDPH�RI�WKH�WDVN�\RX�ZDQW�WR�FUHDWH��

D� )RU�VLPSOH�FKDQJHV�WR�WKH�WDVN�SURWRFRO��\RX�VKRXOG�RQO\�QHHG�WR�FKDQJH�WKH�WDVN�

���

https://docs.google.com/document/d/1_31_4oafqSY8YsOweMXA2jMJOT_4hBrcF1YQWPLCYnc/edit
https://github.com/int-brain-lab/iblrig/blob/master/tasks/_iblrig_tasks_trainingChoiceWorld/task_settings.py
https://github.com/int-brain-lab/iblrig/blob/master/tasks/_iblrig_tasks_trainingChoiceWorld/task_settings.py
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ILOH�DQG�WKH�WDVNBVHWWLQJV�ILOH�
�� &RS\�WKLV�IROGHU�DQG�SDVWH�LW�LQWR�WKH�LEOULJ?WDVNV�IROGHU�

�
*HWWLQJ�\RXU�WDVN�WR�DSSHDU�LQ�WKH�3\%SRG�*XL�

�� 2SHQ�S\%SRG�
�� 5LJKW�FOLFN�RQ�SURWRFROV�DQG�VHOHFW�LPSRUW�SURWRFRO��QDYLJDWH�WR�\RXU�WDVN�ILOH��HJ��

LEOULJBSDUDPV?,%/?WDVNV?BLEOULJBWDVNVBELDVHG&KRLFH:RUOG��
�� )LQG�WKH�WDVN�WKDW�\RX�EDVHG�\RXU�QHZ�WDVN�RII�RI�LQ�WKH�3URWRFROV�OLVW�DQG�FRS\�DQ\�3RVW�

FRPPDQGV�IURP�WKDW�WDVN�WR�DGG�IRU�\RXU�RZQ�WDVN�
D� 7R�DGG�D�SRVW�FRPPDQG�WR�D�WDVN�FOLFN�WKH���VLJQ�E\�LW�DQG�XQGHU�µ7\SH�RI�

&RPPDQG¶�VHOHFW�µ([HFXWH�D�H[WHUQDO�FRPPDQG¶��SDVWH�ZKDW�\RX�FRSLHG�IURP�WKH�
RULJLQDO�WDVN�LQ�WKH�µH[WHUQDO�FRPPDQG¶�ER[�

E� <RX�KDYH�WR�GR�WKLV�RQH�FRPPDQG�DW�D�WLPH��DQG�,�WKLQN�RUGHU�FDQ�PDWWHU�KHUH��VR�
DGG�WKHP�LQ�WKH�RUGHU�WKDW�WKH\�ZHUH�LQ�RQ�WKH�RULJLQDO�SURWRFRO�

�� 7R�DGG�D�µ6HWXS¶�5LJKW�FOLFN�RQ�DQ�H[SHULPHQW�W\SH��WDEV�ZLWK�SLQN�IODVNV�QH[W�WR�WKHP��
DQG�VHOHFW�µDGG�VHWXS¶�

�� )LOO�LQ�WKH�QDPH�RI�WKH�H[SHULPHQW�\RX�ZDQW�WR�UXQ��VHOHFW�\RXU�ESRG�ERDUG��DQG�VHOHFW�
WKH�SURWRFRO�\RX�MXVW�FUHDWHG��,I�WKH�SURWRFRO�LV�QRW�WKHUH��WU\�FOLFNLQJ�VDYH�WKHQ�FORVLQJ�
DQG�UH�RSHQLQJ�WKH�JXL��

D� &KHFN�µ'HWDFK�IURP�*8,¶�

7KLV VKRXOG EH VXIILFLHQW WR WKHQ VHOHFW DQG UXQ \RXU WDVN DV DQ\ RWKHU� LI QRW WKHUH LV OLNHO\ VRPH� � � � � � � � � � � � � � � � � � � �
HUURU�LQ�\RXU�FRGH�

�

��� 8SGDWH�WKH�ULJ�VRIWZDUH�
:KLOH�WKH�LQVWDOO�IXQFWLRQ�DVVXPHV�QRWKLQJ��WKH�XSGDWH�IXQFWLRQ�KDV�WR�UXQ�IURP�ZLWKLQ�WKH�LEOHQY�
�XQOHVV�\RX�KDYH�JLW�LQVWDOOHG�V\VWHP�ZLGH���7R�DFWLYDWH�WKH�HQYLURQPHQW�W\SH�LQ�DQ�DQDFRQGD�
SURPSW��
�EDVH��&�?LEOULJ!�DFWLYDWH�LEOHQY�
7KHQ�W\SH��
�LEOHQY��&�?LEOULJ!��S\WKRQ�XSGDWH�S\�
7KLV�ZLOO�WHOO�\RX�ZKLFK�YHUVLRQ�\RX�DUH�RQ��DQG�DVN�\RX�LI�\RX�ZDQW�WR�XSGDWH�WR�WKH�ODWHVW�
YHUVLRQ��
)RU�PRUH�LQIRUPDWLRQ�RQ�KRZ�WR�XSGDWH�\RX�FDQ�XVH�WKH�IODJV�>��K�_�±KHOS�_�"�@�H�J��
�EDVH��&�?LEOULJ!�S\WKRQ�XSGDWH�S\��K�
H�J���S\WKRQ�XSGDWH�S\��Y������ ��ZLOO�XSGDWH�WR�WKLV�SDUWLFXODU�YHUVLRQ��
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�

$SSHQGL[�
�

&RPPHQWV�DQG�VXJJHVWLRQV�
�

+DUGZDUH�VXJJHVWLRQV�

Ɣ $�JOXH�RQ�ZKLWH�ERDUG�VKHHW�FDQ�EH�SODFHG�RQWR�WKH�GRRU�RI�HDFK�ULJ��
Ɣ 7R�VZLWFK�WKH�VLGH�WR�ZKLFK�WKH�2ULRQ�VRXQG�SURRI�ER[�GRRU�RSHQV���UHPRYH�WKH�GRRU�E\�

OLIWLQJ�SXVKLQJ�WKH�WDEV�RQ�WKH�KLQJH��
Ɣ 7R�PDNH�RSHQLQJ�DQG�FORVLQJ�WKH�ER[�HDVLHU����'�SULQWHG�KDQGOHV��IRU�WKH�2ULRQ�ER[�FDQ�

EH�PDGH�WR�ILW�RYHU�WKH�NH\��
Ɣ ,I�\RX�DUH�QRW�8.�EDVHG�DQG�XVLQJ�WKH�2ULRQ�ER[��WKH�IDQ�GRHV�QRW�KDYH�WKH�SURSHU�SOXJ�

IRU�\RXU�RXWOHWV��,QVWHDG�RI�XVLQJ�DQ�DGDSWRU��RSHQ�WKH�ZKLWH�ER[�WKDW�DWWDFKHV�WKH�IDQ�WR�
LWV�SRZHU�FDEOH�DQG�UHSODFH�WKH�SRZHU�FDEOH�ZLWK�DQ�RSWLRQ�WKDW�PDWFKHV�\RXU�RXWOHWV���

1RWH ���,Q�WKH�86$��WKH�YROWDJH�LV�ORZHU�WKDQ�WKH�UHFRPPHQGHG�YROWDJH�IRU�WKHVH�IDQV��EXW�
WKH�IDQ�ZLOO�VWLOO�UXQ�DOEHLW�DW�D�ORZHU�VSHHG��

�

4XHVWLRQV�DQG�IXUWKHU�VXJJHVWLRQV�

�

3OHDVH�VHQG�DQ\�TXHULHV�RU�VXJJHVWLRQV�WR��LQIR�EHKDYLRU#LQWHUQDWLRQDOEUDLQODE�RUJ ����

� �

���

https://drive.google.com/drive/u/1/folders/18tPxDkeJiFH6PVadi693yC6LnPEpQXXR
mailto:info@internationalbrainlab.com
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�

7URXEOHVKRRWLQJ�
�

6SHDNHU�PRGXOH�

�� &RQILUP�WKH�RULJLQ�RI�WKH�IDXOW�LV�QRW�WKH�VSHDNHU��SRZHU�RU�PLQLMDFN�FDEOH���
�� &KHFN�WKDW�WKH�VRXQG�PRGXOH�KDV�DOO�VZLWFKHV�LQ�WKH�FRUUHFW�SRVLWLRQ��)LJ���EHORZ���
�� &KHFN�WKDW�DOO�WKH�FRQQHFWLRQV�DUH�PDGH�LQ�WKH�FRUUHFW�SRUWV��)LJ���EHORZ���

�

)LJXUH�7URXEOHVKRRWLQJ�����6RXQG�PRGXOH�VZLWFKHV�SRVLWLRQ��

���
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�

)LJXUH�7URXEOHVKRRWLQJ�����6RXQG�PRGXOH�FRQQHFWLRQV��

�

6FUHHQ�RXWSXW�

�� 7KH�ULEERQ�FDEOH�DWWDFKLQJ�WKH�VFUHHQ�WR�WKH�GULYHU�ERDUG�LV�QRWRULRXVO\�ILQLFN\��,I�\RX�DUH�
KDYLQJ�EULJKWQHVV�LVVXHV�RU�GR�QRW�KDYH�D�VLJQDO��WU\�JHQWO\�UHSRVLWLRQLQJ�WKLV�FDEOH�DQG�
HQVXUH�LW�LV�WLJKWO\�VHDWHG�LQ�LWV�FRQQHFWLRQ��

�� 7KHVH�VFUHHQV��HVSHFLDOO\�ZLWK�WKLV�FDEOH��FDQ�EH�HDVLO\�GDPDJHG��,W�LV�XVHIXO�WR�KDYH�D�
EDFNXS�VFUHHQ�RQ�KDQG��

�� ,I�WKH�%RQVDL�GLVSOD\�LV�DSSHDULQJ�RQ�WKH�3&�VFUHHQ�ZKHQ�D�WDVN�VWDUWV��WU\�XQSOXJJLQJ�
WKH�ULJ�VFUHHQ��UHERRWLQJ�DQG�SOXJJLQJ�VFUHHQ�EDFN�LQ��2WKHU�YDULDWLRQV�RI�VFUHHQ�
XQSOXJJLQJ�DQG�UHERRWLQJ�PD\�DOVR�ZRUN��

�� ,I�\RXU�LSDG�VFUHHQ�ORRNV�OLNH�WKH�)LJ���EHORZ�ZKHQ�\RX�ILUVW�SOXJ�LW�LQ��GR�QRW�ZRUU\��7KLV�
LV�D�FRPPRQ�LVVXH�DQG�WKHUH¶V�D�UHODWLYHO\�VLPSOH�IL[��

�
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�
�
)LJXUH�7URXEOHVKRRWLQJ������,SDG�VFUHHQ�GLVSOD\V�IL]]\�LPDJH��
�
7KH�LVVXH�RFFXUV�EHFDXVH�VRPH�RI�WKH�$GDIUXLW�GULYHU�ERDUGV�GR�QRW�GHVFULEH�WKHPVHOYHV�
SURSHUO\�WR�WKH�3&��:H�IL[�WKLV�E\�SRLQWLQJ�WKH�3&�WR�D�ILOH�ZLWK�WKH�SURSHU�LSDG�VFUHHQ�
GHVFULSWLRQ���DQ�(','�ILOH��
�
6WHS�����2Q�WKH�PDLQ�3&�VFUHHQ��ULJKW�FOLFN�WKH�JUHHQ�19LGLD�LFRQ�LQ�WKH�TXLFN�ODXQFK�VHFWLRQ�RI�
WKH�WDVNEDU��DQG�RSHQ�WKH�19LGLD�&RQWURO�3DQHO�
� �

���
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6WHS�� ���1H[W��LQ�WKH�µ6HOHFW�D�WDVN¶�PHQX�RQ�WKH�OHIW��FKRRVH�µ9LHZ�6\VWHP�7RSRORJ\¶���

�
�
,Q�WKH�µ6\VWHP¶�WUHH��XQGHU�µ4XDGUR�3���¶��\RX�VKRXOG�VHH�µ19LGLD�'LJLWDO�'LVSOD\¶�RQ�ZKLFKHYHU�
FKDQQHO�WKH�LSDG�VFUHHQ�LV�FRQQHFWHG�WR��8QGHU�µ(','�6RXUFH¶�\RX¶OO�VHH�D�OLQN�WKDW�VD\V�
µ0RQLWRU«¶�&OLFN�LW�DQG�\RX�VKRXOG�VHH�D�µ0DQDJH�(','¶�ZLQGRZ��&OLFN�RQ�WKH�µ/RDG¶�WDE�DQG�
EURZVH�IRU�D�ILOH��)URP�WKH�µ'RFXPHQWV¶�IROGHU�RQ�\RXU�GHVNWRS��RSHQ�µ$SSOH/&'B(','¶��
�

�
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�
6WHS����/RDG�WKH�(','���&KHFN�WKH�SRUW�ZLWK�µ19LGLD�'LJLWDO�'LVSOD\¶�DQG�FOLFN�µ/RDG�(','¶��
�

�
7KH�LSDG�VFUHHQ�VKRXOG�QRZ�GLVSOD\�D�VLQJOH�GHVNWRS��EXW�ZLWK�WKH�ZURQJ�UHVROXWLRQ�
�
6WHS����6HW�WKH�UHVROXWLRQ���)URP�WKH�µ6HOHFW�D�7DVN¶�PHQX�RQ�WKH�OHIW��FKRRVH�µ&KDQJH�
5HVROXWLRQ¶��6HOHFW�µ$SSOH�&RORU�/&'¶�DQG�VHW�LW�WR�LWV�QDWLYH�UHVROXWLRQ�������[������

� �
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*HQHUDO�VRIWZDUH�WURXEOHVKRRWLQJ�
ǧ

Ɣ :KHQ�LQVWDOOLQJ�%RQVDL��LW�VWRSV�ZLWK�µ2SHUDWLRQ�)DLOHG¶�

�
ż FOLFN��FORVH ���LW�ZLOO�FRQWLQXH�WR�LQVWDOO��,I�VWLOO�QRW�ZRUNLQJ��GHOHWH�WKH�%RQVDL�

IROGHU�LQ�WKH�&��LEOULJ���WKHQ�UXQ��S\WKRQ�XSGDWH�S\��Y�YHUVLRQBQXPEHU��DJDLQ�
Ɣ �

Ɣ �7\SLQJ�S\ESRG�LQ�DQ�DQDFRQGD�SURPSW�GRHV�QRW�RSHQ�D�S\%SRG�ZLQGRZ��
ż (LWKHU�QDYLJDWH�WR�WKH�LEOULJ�IROGHU��RU�VHWXS�WKH�VWDUWLQJ�SDWK��*R�WR�6WDUW�DQG�

VHDUFK�IRU��$QDFRQGD�3URPSW����ULJKW�FOLFN�WKLV�DQG�FKRRVH��2SHQ�)LOH�/RFDWLRQ���
ZKLFK�ZLOO�RSHQ�D�IROGHU�RI�VKRUWFXWV��5LJKW�FOLFN�WKH��$QDFRQGD�3URPSW��VKRUWFXW��
FKRRVH��3URSHUWLHV��DQG�\RX�FDQ�DGMXVW�WKH�VWDUWLQJ�GLU�LQ�WKH��6WDUW�LQ��ER[��
&KDQJH�WKLV�WR�&�?LEOULJ��DQG�SLQ�WKH�$QDFRQGD�3URPSW�WR�WKH�6WDUW�EDU��<RX�FDQ�
WKHQ�W\SH�µS\ESRG¶�DIWHU�RSHQLQJ�$QDFRQGD�SURPSW��ZLWKRXW�QDYLJDWLQJ�WR�WKH�ULJKW�
IROGHU��

�
Ɣ 7KH�%SRG�LV�\HOORZ�DQG�WKH�SURWRFRO�GRHV�QRW�VWDUW��

ż 6HOHFW�WKH�%SRG�ERDUG�XQGHU�WKH�KHDGHU�
%SRG�ERDUGV
�LQ�WKH�OHIW�VLGH�RI�WKH�*8,��
ż 3UHVV�WKH�
/RDG�ERDUG�LQIR
�EXWWRQ�RQ�WKH�
'HWDLOV
�PHQX�RQ�WKH�ULJKW�VLGH�RI�WKH�

*8,��6HOHFW�
3RUWV
�DQG�PDNH�VXUH�WKH�FRUUHFW�SRUWV�DUH�FKHFNHG��DFFRUGLQJ�WR�
VHFWLRQ�����DERYH���

ż 7U\�WR�UXQ�WKH�SURWRFRO�DJDLQ��
�

Ɣ �(YHU\WKLQJ�VHHPV�ILQH�EXW�WKH�WDVN�GRHV�QRW�VWDUW�RU�HQG��
ż *R�WR�WKH�$QDFRQGD�SURPSW�DQG�SUHVV�HQWHU��
ż 8QSOXJ�UHSOXJ�WKH�86%V�FRQQHFWHG�WR�WKH�URWDU\�HQFRGHU�DQG�VWDWH�PDFKLQH��

�

���
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Ɣ 7KH�YLVXDO�VWLPXOXV�DSSHDU�RQ�WKH�FRPSXWHU�VFUHHQ�LQVWHDG�RI�RQ�WKH�L3DG�VFUHHQ�
LQ�WKH�ULJ��

ż 2SHQ��&�? �LEOULJ?YLVXDOBVWLP?*DERU,%/7DVN?*DERU�'�ERQVDL��LQ�D�
WH[W�HGLWRU��&KDQJH ���JO�'LVSOD\'HYLFH!�IURP�³6HFRQG´�WR�³)LUVW´�RU�IURP�³)LUVW´�WR�
³6HFRQG´�WR�PDWFK�WKH�GLVSOD\�QXPEHU�RI�WKH�L3DG��

ż 5HSHDW�WKLV�IRU�WKH��ERQVDL�ILOHV�LQ�DOO�RWKHU�WDVN�IROGHU�LQ�
&�?LEOULJ?YLVXDOBVWLP ���<RX�PD\�QHHG�WR�UHERRW�WKH�3&�LQ�EHWZHHQ�WULHV�WR�
JHW�WKLV�ULJKW��

�
Ɣ &DPHUD�V\QF�HUURU��FRXOG�QRW�ILQG�FDPHUD�SXOVHV��

ż 2SHQ�)O\&DS��KLW�³&RQILJXUH�6HOHFWHG´��³7ULJJHU�6WUREH´�DQG�UH�FKHFN�WKH�
(QDEOH�'LVDEOH�7ULJJHU�ER[��VHH�VHFWLRQ�����

�
Ɣ 9LVXDO�6\QF�(UURU��FRXOG�QRW�ILQG�GDWD�RQ�%1&��

ż $GMXVW�)UDPH�77/��HQVXUH�LW�LV�SRVLWLRQHG�FRUUHFWO\�DQG�GHWHFWV�WKH�SXOVHV�
ż (QVXUH�WKDW�WKH�IUDPH�WWO�FDOLEUDWLRQ�UHWXUQV�JRRG�WKUHVKROGV��
ż 5XQ�)UDPH�77/�V\QFKURQL]DWLRQ��

�
Ɣ 6RXQG�6\QF�(UURU��FRXOG�QRW�ILQG�GDWD�RQ�%1&��

ż (QVXUH�WKH�FRPSXWHU�YROXPH�LV�QRW�PXWHG��,I�VR��XQPXWH�LW��
ż (QVXUH�DOO�ZLUHV�DUH�DWWDFKHG�WR�WKH�SURSHU�SRUWV�RQ�WKH�VRXQG�FDUG��VHH�VHFWLRQ�

����RI�WKH�+DUGZDUH�JXLGH�
�

Ɣ *HQHUDO�WURXEOHVKRRWLQJ��ZRUNV�IRU�PRVW�WKLQJV�LI�DOO�VSHFLILF�WURXEOHVKRRWLQJ�
IDLOV���

ż &ORVH�$QDFRQGD3URPSW�DQG�UHVWDUW�S\ESRG��
ż ,I�WKH�HUURU�PHQWLRQV�RQH�DVSHFW�RI�WKH�KDUGZDUH�DQG�FDQQRW�FRQQHFW��HJ��URWDU\�

HQFRGHU���WU\�XQSOXJJLQJ�DQG�UHSOXJJLQJ��
ż 8QSOXJ�DQG�UH�SOXJ�DOO�WKH�86%V�FRQQHFWLQJ�WKH�%3RG�WR�WKH�FRPSXWHU��H[FHSW�IRU�

WKH�FDPHUD���
�

� �

���
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�

&RPSRQHQWV�OLVWV�
�

&$'�PRGHOV��67/��6/'357��DQG�WHFKQLFDO�GUDZLQJV�IRU�WKH�PDQXIDFWXUHG�SDUWV��LQ��GDUN�EOXH�
EHORZ��FDQ�EH�IRXQG�RQ�)LJVKDUH��

KWWSV���ILJVKDUH�FRP�DUWLFOHV�$BVWDQGDUGL]HGBDQGBUHSURGXFLEOHBPHWKRGBWRBPHDVXUHBGHFLVLRQ�
PDNLQJBLQBPLFHB&$'B'UDZLQJVBIRUBLWHPVBOLQNHGBLQBDSSHQGLFHVB]LS�����������

7KH�ZKROH�&$'�DVVHPEO\�ILOH�RI�WKH�ULJ��LQFOXGLQJ�QRQ�PDQXIDFWXUHG�SDUWV��FDQ�DOVR�EH�IRXQG�
RQ�)LJVKDUH��

KWWSV���ILJVKDUH�FRP�DUWLFOHV�$BVWDQGDUGL]HGBDQGBUHSURGXFLEOHBPHWKRGBWRBPHDVXUHBGHFLVLRQ�
PDNLQJBLQBPLFHB&$'BILOHVBIRUBEHKDYLRUBULJ����������

�

0DLQ�FRPSRQHQWV�

�

<jIO]gs� -0� � �Ij<QYh� /�1� /kddYQIg� +gQEI�1
[Qj�

0]j<Y� <jIO]gs�
j]j<Y�

5LJ�
IUDPH�

��
%UHDGERDU
G� � 0%�����0� 7KRUODEV� ¼������� ¼�������

¼�������

��
3RVW�
KROGHUV� � 3+���0� 7KRUODEV� ¼����� ¼������

�� 3RVWV� ����PP� 75����0� 7KRUODEV� ¼����� ¼������

�� 3RVWV� ����PP� 75����0� 7KRUODEV� ¼����� ¼������

�� 3RVWV� ����PP� 75����0� 7KRUODEV� ¼����� ¼������

�� 3RVWV� ���PP� 75���0� 7KRUODEV� ¼����� ¼�����

�� 3RVWV� ���PP� 75���0� 7KRUODEV� ¼����� ¼�����

��
&RPSRQHQW�
FODPS� � 3075�0� 7KRUODEV� ¼������ ¼������

��
5LJKW�DQJOH�
FODPS� � 5$���0� 7KRUODEV� ¼����� ¼������

��
5RWDWLQJ�

� 6:&�0� 7KRUODEV� ¼������ ¼������

���

https://figshare.com/articles/A_standardized_and_reproducible_method_to_measure_decision-making_in_mice_CAD_Drawings_for_items_linked_in_appendices_zip/11638362
https://figshare.com/articles/A_standardized_and_reproducible_method_to_measure_decision-making_in_mice_CAD_Drawings_for_items_linked_in_appendices_zip/11638362
https://figshare.com/articles/A_standardized_and_reproducible_method_to_measure_decision-making_in_mice_CAD_files_for_behavior_rig/11639973
https://figshare.com/articles/A_standardized_and_reproducible_method_to_measure_decision-making_in_mice_CAD_files_for_behavior_rig/11639973
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FODPS�

��
6FUHHQ�
VSDFHUV�

��PP��ILW�RYHU�
7KRU/DEV�SRVWV�

606���BB6FUHHQ
0RXQW6SDFHUB��P
P�

6KDSHZ
D\V� ¼����� ¼������

��
6FUHHQ�
6SDFHUV�

��PP��ILW�RYHU�
7KRU/DEV�SRVWV�

606���BB6FUHHQ
0RXQW6SDFHUB��P
P�

6KDSHZ
D\V� ¼����� ¼������

��
6FUHHQ�
KROGHU�WRS�

�'�SULQWHG���
EODFN�

60���BB6FUHHQ0R
XQWB7RS�

6KDSHZ
D\V� ¼����� ¼������

��

6FUHHQ�
KROGHU�
ERWWRP�

�'�SULQWHG���
EODFN�

60���BB6FUHHQ0R
XQWB%RWWRP�

6KDSHZ
D\V� ¼����� ¼������

0RXVH�
KROGHU�

��

,QFUHPHQWD
O�URWDU\�
HQFRGHU�

��PP��
SXVK�SXOO���9��
�����335� ������������������ 'LVWUHOHF� ¼������� ¼�������

¼���������

��
0RXVH�
KROGHU�

�'�SULQWHG���
EODFN�

0+���BB0RXVH+RO
GHUB3&9��;�

6KDSHZ
D\V� ¼������� ¼�������

�� 3RRS�WUD\�
�'�SULQWHG���
EODFN�

0+���BB0RXVH+RO
GHUB3&9��3B7UD\�

6KDSHZ
D\V� ¼������ ¼������

��
0RXVH�
FRYHU�

�'�SULQWHG���
ZKLWH�

0+���BB0RXVH&R
YHUB3&9��;�

6KDSHZ
D\V� ¼������ ¼������

��

:KHHO�HQF
RGHU�
FRXSOHU�

�'�SULQWHG���
EODFN�

0+���BB:KHHO&R
XSOHU�

6KDSHZ
D\V� ¼����� ¼�����

��

/(*2�
ZKHHO�D[OH�
KXE� � ������	�������

%ULFN/LQ
N� ¼����� ¼�����

��
0DJQHWLF�
EUHDGERDUG� � .%0��0� 7KRUODEV� ¼������� ¼�������

��
+HDGSODWH�
KROGHU� �

+3+���BB+HDGSODW
H+ROGHUB,%/B3&Y�
B+LJKB=�

3URWRODE
V� ¼������� ¼�������

��

+HDGSODWH�
KROGHU�
VWRSSHU�

&1&�PDFKLQHG�
IURP�DOXPLQLXP�

+3+���BB+%DUB+
ROGHUB6WRSSHUB/RF
NHUB3&9�B��

3URWRODE
V� ¼������ ¼������
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��
7UDQVODWLRQ
DO�VWDJH� � '7��;<=�0� 7KRUODEV� ¼������� ¼�������

��

6LOLFRQH�
5XEEHU�
6KHHW��FXW�
WR�VL]H��

7R�SODFH�XQGHU�
PRXVH�LQ�KROGHU� ��������� 56� ¼������ ¼������

5HZDUG�
GHOLYHU\�
V\VWHP�

�� 3LQFK�YDOYH�
��WXEH��QRUPDOO\�
FORVHG����9�'&� ���3�������

15HVHD
UFK� ¼������ ¼������

¼�������

�� 6WHHO�WXEH� � ���+��5:�
0LFURJUR
XS� � ¼�����

��

&RSSHU�
ZLUH�
VHJPHQW�
���PP��

6ROG�DV�D�VSRRO�
RI���P�OHQJWK��
��PP�UHTXLUHG�
SHU�ULJ�� ���������

$OOLHG�
(OHFWURQL
FV� ¼������ ¼������

��
$UWLFXODWHG�
DUP�

6WUDWR�;6����
����PP�ZLWK�0��
PRXQWV� � H%D\� ¼������� ¼�������

�� 6\ULQJH� ��PO� ������� %'� ¼����� ¼�����

�� 7XELQJ�
������,'�[�������
2'�����IW� :=����������

&ROH�
3DUPHU� � ¼�����

��
/XHU�/RFN�
)LWWLQJ� � (:����������

&ROH�
3DUPHU� ¼������ ¼������

��
6FDOH�
FRQQHFWRU�

2KDXV�
���������86%�
.LW�

2KDXV�±�0IU���
���������±�,WHP���
(:����������

&ROH�
3DOPHU� ¼������� ¼�������

�� 6FDOH�

2KDXV�63;����
6FRXW�3RUWDEOH�
%DODQFH�����J�[�
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