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The latest version of this protocol can be found ​on Figshare via this 
specific link ​.  
 
AOO IBL SURWRcROV cLWHd LQ WKH aUWLcOH caQ bH IRXQd ​RQ FLJVKaUH YLa WKLV 
PaVWHU OLQN​. 
 
TKH OaWHVW YHUVLRQ RI WKH CAD PRdHOV aQd WHcKQLcaO dUaZLQJV IRU WKH 
PaQXIacWXUHd ULJ SaUWV caQ bH IRXQd ​KHUH ​.  

TKH OaWHVW YHUVLRQ RI WKH ZKROH ULJ CAD aVVHPbO\ caQ bH IRXQd ​KHUH ​. 
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Please ​cite the associated article ​ ​ZKHQ XVLQJ aQ\ RI WKHVH PaWHULaOV 
aQd SURWRcROV: 
 
TKH IQWHUQaWLRQaO BUaLQ LabRUaWRU\ HW aO. (2020) ​Standardized and 
reproducible measurement of decision-making in mice.​ bLRR[LY, 909838. 
KWWSV://dRL.RUJ/10.1101/2020.01.17.909838  
 

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/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
https://figshare.com/authors/International_Brain_Laboratory/8249913
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://doi.org/10.1101/2020.01.17.909838
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TKLV dRcXPHQW JLYHV LQVWUXcWLRQV RQ KRZ WR bXLOd aQd VHW XS a VWaQdaUdLVHd YHUVLRQ RI WKH                
VWHHULQJ ZKHHO ULJ WR SURbH PRXVH bHKaYLRU, LQWURdXcHd b\ WKH CRUWH[ Lab            
(​KWWSV://ZZZ.XcO.ac.XN/cRUWH[Oab/WRROV/ZKHHO ​, ​BXUJHVV HW aO. (2017)​). TKH JRaO LV WR PaNH LW HaV\            
IRU RWKHU OabRUaWRULHV, LQcOXdLQJ WKRVH IRUPLQJ WKH ​IQWHUQaWLRQaO BUaLQ LabRUaWRU\​, WR UHSOLcaWH WKH             
WaVN aQd H[WHQd LW LQ YaULRXV dLUHcWLRQV. TKLV dRcXPHQW JLYHV LQVWUXcWLRQV IRU bXLOdLQJ KaUdZaUH              
aQd VHWWLQJ XS VRIWZaUH VXcK a VWaQdaUdLVHd ​ ​YHUVLRQ.  

TKH VWaQdaUdLVHd YHUVLRQ PRVWO\ UHOLHV RQ PaWHULaOV WKaW caQ bH bRXJKW RII WKH VKHOI, RU RUdHUHd                
RQOLQH baVHd RQ 3D dUaZLQJV. A dHWaLOHd OLVW RI WKH cRPSRQHQWV caQ bH IRXQd LQ WKH VHcWLRQ                 
CRPSRQHQWV OLVWV ​. 

FRU PRUH LQIRUPaWLRQ abRXW RUdHULQJ WKH cRPSRQHQWV bXQdOHd aV a VHW, SOHaVH VHH RXU ZHbV​LWH               
KWWSV://ZZZ.LQWHUQaWLRQaObUaLQOab.cRP/UHVRXUcHV​ IR ​U WKH PRVW XSdaWHd dHWaLOV.  

 

 

TKH aSSaUaWXV ZaV dHVLJQHd WR WUaLQ KHad-IL[Hd PLcH RQ WKH VWHHULQJ-ZKHHO WaVN aQd acTXLUH              
bHKaYLRUaO daWa. TKLV VHWXS LV QRW XVHd WR SHUIRUP HOHcWURSK\VLRORJLcaO UHcRUdLQJ RI bUaLQ             
acWLYLW\. 

AOO WKH PaWHULaO XVHd IRU WKH ULJ caQ bH IRXQd LQ WKH ASSHQdL[ VHcWLRQ ​CRPSRQHQWV OLVWV ​. BULHIO\,                 
WKH VHWXS cRPSULVHV : 

Ɣ aQ LPad VcUHHQ, ZLWK a FUHVQHO OHQVH aQd SROaULVLQJ ILOWHU 
Ɣ a dHWacKabOH, PaJQHWLc PRXVH KROdHU, cRPSULVLQJ: 

ż a VWHHULQJ ZKHHO 
ż a ZaWHU-dHOLYHU\ V\VWHP 
ż a KHad-IL[aWLRQ aVVHPbO\, cRPSULVLQJ a WUaQVOaWLRQaO VWaJH WR adMXVW WKH aQLPaO¶V           

SRVLWLRQ 
Ɣ YaULRXV VHQVRUV: 

ż a PLcURSKRQH 
ż aQ aPbLHQW VHQVRU, PHaVXULQJ: 

Ŷ aLU KXPLdLW\ 
Ŷ WHPSHUaWXUH 

Ɣ a caPHUa aQd aQ LQIUaUHd OLJKW VRXUcH 
Ɣ a VRXQd PRdXOH 
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https://www.ucl.ac.uk/cortexlab/tools/wheel
http://www.cell.com/cell-reports/abstract/S2211-1247(17)31172-5
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Ɣ a ​SaQZRUNV​ BSRd VWaWH PacKLQH aQd PC aV PaLQ cRQWUROOHU 

       

The ​SWDQGDUG behavioral rig. Left ​: CAD UHQdHULQJ RI WKH ZKROH VHWXS, ZLWK aSSaUaWXV OabHOOHd. ​Right​: CAD                
UHQdHULQJ RI WKH PRXVH KROdHU. 

 

A 3D UHQdHUHd YLdHR RI WKH bHKaYLRUaO WUaLQLQJ ULJ CAD PRdHO caQ bH IRXQd RQ FLJVKaUH:                
KWWSV://dRL.RUJ/10.6084/P9.ILJVKaUH.13042574  

DLPHQVLRQV RI WKH VWaQdaUdLVHd bHKaYLRUaO ULJ: 

Ɣ KHLJKW: 32.3cP 
Ɣ dHSWK: 30cP 
Ɣ ZLdWK: 39cP 

ż NRWH ​: WKHUH LV VRPH YaULabLOLW\ LQ WKH ZLdWK (+- 1.5cP), dHSHQdLQJ RQ WKH caPHUa              
SOacHPHQW dXULQJ VHWXS. 
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ASSDUDWXV ZLULQJ FRQQHFWLRQV 

Apparatus connected to Bpod 

Port t\pe Port no Item connected 

TTL I/O IQ1 FUaPH2TTL 

IQ2 SRXQd caUd CK2 
CaPHUa (GUHHQ, BOacN2) 

https://www.sanworks.io/shop/products.php?productFamily=bpod
https://doi.org/10.6084/m9.figshare.13042574
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BHKaYLRU PRUW PRUW 1 PRUW LQWHUIacH bRaUd 

MRdXOH  PRUW 1 RRWaU\ HQcRdHU PRdXOH 

MRdXOH PRUW 2 APbLHQW SHQVRU 

USB USB BHKaYLRU PC 

PRZHU PRZHU 12V SRZHU VXSSO\ 

Apparatus connected to other modules 

Module t\pe Port no Item connected 

PRUW LQWHUIacH bRaUd PRUW 1 (VaOYH) VaOYH (bRWK ZLUHV) 

PRUW 1 (GND , S) CaPHUa (PXUSOH, BOacN1) 

RRWaU\ HQcRdHU PRdXOH +5V RRWaU\ HQcRdHU (BURZQ) 

A RRWaU\ HQcRdHU (GUHHQ) 

B RRWaU\ HQcRdHU (GUH\) 

GND RRWaU\ HQcRdHU (WKLWH) 

Z RRWaU\ HQcRdHU (BOXH LI 
SUHVHQW) 

SWaWH MacKLQH BSRd 

SRXQd PRdXOH OXW1 - SSHaNHU - 

OXW1 +  SSHaNHU + 

CK2 BSRd TTL I/O 2 + 
CaPHUa (GUHHQ) 

CK2 JQd BSRd TTL I/O 2 - 
CaPHUa (BOacN2) 

PRZHU 12V SRZHU VXSSO\ 

AXdLR IQ PC VRXQd caUd (KHadSKRQHV) 

Apparatus connected to the PC 
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Port t\pe Port no Item connected 

GUaSKLcV caUd  1 DLVSOa\ MRQLWRU 

2 RLJ ScUHHQ 

PC VRXQd caUd  KHadSKRQHV SRXQd PRdXOH 

USB PRUW aQ\ CaPHUa 

USB PRUW aQ\ MLcURSKRQH 

USB PRUW aQ\ FUaPH2TTL 

USB PRUW aQ\ BSRd 

USB PRUW aQ\ RRWaU\ EQcRdHU MRdXOH 
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A VWHHULQJ ZKHHO LV SOacHd XQdHU WKH IURQW SaZV RI a KHad-IL[Hd PRXVH, aQd WKH ZKHHO¶V URWaWLRQ                 
LV cRXSOHd WR WKH KRUL]RQWaO SRVLWLRQ RI a YLVXaO VWLPXOXV RQ WKH VcUHHQ. TXUQLQJ WKH ZKHHO OHIW RU                  
ULJKW PRYHV WKH VWLPXOXV OHIW RU ULJKW. TKH PRXVH LV WKHQ WUaLQHd WR dHcLdH ZKHWKHU a VWLPXOXV                 
aSSHaUV RQ LWV OHIW RU LWV ULJKW. UVLQJ WKH ZKHHO, WKH PRXVH LQdLcaWHV LWV cKRLcH b\ PRYLQJ WKH                  
VWLPXOXV WR WKH cHQWHU. A cRUUHcW dHcLVLRQ LV UHZaUdHd ZLWK a dURS RI ZaWHU aQd VKRUW LQWHUWULaO                 
LQWHUYaO, ZKLOH aQ LQcRUUHcW dHcLVLRQ LV SHQaOL]Hd ZLWK a ORQJHU WLPHRXW aQd aXdLWRU\ QRLVH.  

FRU IXUWKHU LQIRUPaWLRQ RQ WKH WaVN, VHH IQWHUQaWLRQaO BUaLQ LabRUaWRU\ (2020) ASSHQdL[ 2: IBL 
SURWRcRO IRU PLcH WUaLQLQJ. 
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The setup itself comprises an iPad screen installed on two posts, a mouse holder with a                
steering wheel encoder and head-fixation assembly, and a water-delivery system. Here we            
describe the assembly of the frame required to hold these and other components together. 

 

Rig footprint diagram. ​TKH VWHHULQJ-ZKHHO VHWXS LV cRQWaLQHd HQWLUHO\ ZLWKLQ a IUaPH PadH RI TKRUOabV cRPSRQHQWV,                
aOO VHaWHd RQ a 300PP [ 300PP aOXPLQLXP bUHadbRaUd (MB3030/M). CRPSRQHQWV caQ bH VHcXUHd WR WKH                
bUHadbRaUd XVLQJ 16PP M6 caS VcUHZV. TKH VcUHHQ/FUHVQHO aVVHPbOLHV aUH VHaWHd bHWZHHQ IRXU JURRYHd VcUHZV RQ                
cOaPSV (WZR bRWWRP, WZR WRS) WKaW aUH aWWacKHd WR 300PP SRVWV. TKH PRXVH LWVHOI LV VHaWHd RQ a 3D-SULQWHd KROdHU                    
(QRW VKRZQ) WKaW aWWacKHV WR a PaJQHWLc SOaWH LQ WKH cHQWHU RI WKH IUaPH.  
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Frame and components 
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The rig will be placed in an acoustic enclosure box, if using the IBL standard Orion acoustic 
enclosure, follow step one. If using a separate sound proof enclosure, proceed to step 2. If 
using a different enclosure, it is recommended that a fan is used to maintain a cool temperature 
in the box as the hardware produces a significant amount of heat over a training session. 

1.1. PUHSaULQJ WKH bR[ 
Note ​: TKH RULJLQaO dHVLJQ RI WKH bR[ LV IRU WKH cabOH KROH WR bH aW WKH WRS, aQd WKH YHQWLOaWRU ZLWK 
SRZHU VXSSO\ WR bH RQ WKH ULJKW KaQd VLdH. YRX caQ KRZHYHU cKRRVH WR UHYHUVH WKH VLdH RI WKH 
bR[ (SOacLQJ LW XSVLdH dRZQ) OLNH LQ WKH LPaJHV bHORZ. TKH dRRU caQ aOVR bH UHPRYHd aQd 
IOLSSHd LI dHVLUHd. 

1.2. RHPRYH WKH IRXU YHUWLcaO UaLO SRVWV b\ XQVcUHZLQJ WKHP. 
1.3. AWWacK WKH ZKLWH IaQ cRPSRQHQW WR WKH VLdH RI WKH IaQ XVLQJ YHOcUR WaSH LI LW caPH 

ORRVH dXULQJ VKLSSLQJ. 
1.4. PRVLWLRQ WZR 40[510 PP UaLOV LQ WKH bacN RI WKH bR[ XVLQJ IRXU M5 VcUHZV (KH[ 

caS VcUHZV aUH HaVLHVW) RQ HLWKHU VLdH. TKH VcUHZ ZKLcK LV WKH cORVHVW WRZaUdV 
\RX VKRXOd bH LQ WKH WKLUd WR OaVW VORW LQ WKH VLdH JXLdHV. TKH RWKHU WKUHH VcUHZV 
VKRXOd bH LQ WKH VHcRQd WR OaVW VORW LQ WKH VLdH JXLdHV. 
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1. EQFORVXUH ER[ 
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1.5. POacH WKH BSRd LQ WKH cHQWHU RI WKH UaLO SOaWIRUP ZLWK WKH SRZHU aQd USB LQSXW 
IacLQJ WRZaUdV \RX. 

1.6. AWWacK WKH RWKHU cRPSRQHQWV WR WKH UaLOV aW WKH SRVLWLRQ VKRZQ LQ WKH SLcWXUHV 
bHORZ. 

1.7. UVH a SLHcH RI YHOcUR WaSH WR aWWacK WKH ZaWHU UHVHUYRLU RQ WKH RXWVLdH RI WKH bR[ 
aV VKRZQ. 

1.É. UVH a VcUHZdULYHU RU RWKHU SRLQW\ RbMHcW WR SXQcWXUH a KROH LQ WKH ​vent​ (VTXaUH 
JULd RSSRVLWH WR WKH YHQWLOaWRU ZLWK SRZHU VXSSO\) aQd IHHd WKH WXbLQJ WKURXJK 
WKaW. 

1.8.1. NRWH ​: LQ WKH SLcWXUH bHORZ, WKH bR[ ZaV SOacHd XSVLdH dRZQ, KHQcH WKH 
YHQW LV RQ WKH ULJKW KaQd VLdH. 
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Bpod, Rotary encoder module, and Frame2TTL 
module 

VaOYH aQd caPHUa PRdXOH 
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POacH WKH UaLOV aQd bUHadbRaUd LQ WKH HQcORVXUH bR[. 
1.9. PXW WZR M5 VHOI-aOLJQLQJ UROO-LQ T-QXWV LQWR HacK RI WZR 200PP UaLOV . AWWacK WKH 

UaLOV WR WKH VLdH JXLdHV ZLWK M5 VcUHZV. TKH UaLO ZKLcK LV WKH cORVHVW WRZaUdV \RX 
VKRXOd bH LQ WKH ILUVW VORW LQ WKH VLdH JXLdHV. TKH UaLO ZKLcK LV IXUWKHU IURP \RX 
VKRXOd bH LQ WKH ILIWK VORW LQ WKH VLdH JXLdHV.  

1.10. POacH WKH baVHSOaWH RI WKH ULJ RQ WKH WZR 200PP UaLOV aQd aWWacK XVLQJ M5 
VcUHZV (SKLOOLSV KHad VcUHZV aUH HaVLHVW) SOacHd WKURXJK WKH XQWaSSHd cRUQHU 
KROHV RI WKH baVHSOaWH LQWR WKH UROO-LQ T-QXWV (bHORZ, ULJKW). POacH WKH baVHSOaWH LQ 
WKH cHQWHU VXcK WKaW RQ bRWK VLdHV WKH UaLO VWLcNV RXW HTXaOO\ IaU (10.1 cP). 

1.11. Continue Zith the build​, ​preparing each segment outside the bo[ ​ bXW 
PRXQWLQJ LW RQWR WKH PaLQ bUHadbRaUd LQ WKH ULJ. MaNH VXUH \RX NHHS HQRXJK 
VSacH IRU cabOHV WR bH VHPL-RUJaQL]Hd LQ WKH bacN RI WKH bR[ - a KHadOaPS caQ 
KHOS VHH bHKLQd WKH VcUHHQ. 

13 
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The frame is composed chiefly of Thorlabs components and 3D printed parts. 

2.1. AWWacK WKH PaJQHWLc baVH (KB1M/M) WR WKH bUHadbRaUd (MB3030/M) aV VKRZQ LQ            
WKH IRRWSULQW dLaJUaP XVLQJ IRXU 16PP M6 caS VcUHZV LQ WKH VOLdLQJ VORWV. 

2.2. ScUHZ a 16PP M6 caS VcUHZ WKURXJK WKH bRWWRP RI WKH WZR PH50/M SRVW              
KROdHUV. 

2.3. AWWacK HacK SRVW KROdHU (PH50/M) WR WKH bUHadbRaUd (MB3030/M). 
2.4. AWWacK WKH ​PaJQHWLc SOaWH (KB1M/M) WR WKH bUHadbRaUd.  

 

Note ​: If \ou have purchased the SanZorks assembled kit, \ou ma\ skip to step 2.13 
2.5. OQ HacK RI WZR TR300/M SRVWV, VOLdH WKH VPaOO 3d SULQWHd VSacHU (1cP) RYHU WKH               

SRVW KROdHU aQd VHcXUH a PMTR/M cOaPS RQ WRS RI WKaW. 
2.6. SOLdH WKH OaUJHU 3d SULQWHd VSacHU RQWR HacK SROH abRYH WKH PMTR/M. 
2.7. SOLdH a RA90/M RYHU HacK SRVW WR WKH WRS RI WKH VSacHUV IRU OaWHU aWWacKPHQW RI                

WKH YLdHR caPHUa (VKRXOd bH ​15.5 cP IURP WKH WRS RI WKH WZR SRVWV)​. 
2.8. PXW a TR300/M SRVW WKURXJK WKH WZR RA90/M¶V ZLWK WKH VcUHZ HQd VWLcNLQJ RXW 

WRZaUdV WKH OHIW RI WKH VcUHHQ (ZKHQ IacLQJ WKH VcUHHQ). FHHd WKH SROH aOO WKH Za\ 
WKURXJK. 

2.9. POacH aQ SWC/M 3.5 cP IURP WKH HQd RI WKH TR300/M SRVW. AQJOH WKH URWaWLQJ 
cOaPS VXcK WKaW WKH LQdLcaWRU VWULSH LV bHWZHHQ WKH VHcRQd aQd WKH WKLUd VWULSH. 

15 

2. AVVHPEOLQJ WKH IUDPH 



International Brain Laborator\, 2020  
Appendi[ 3: IBL protocol for setting up the behavioral training rig, v6 

 

2.10. SHcXUH aQRWKHU PMTR/M cOaPS a20cP abRYH WKH ORZHU cOaPSV. 
2.11. OQ HacK RI WKH WZR ORZHU PMTR/M cOaPSV, XVH a 12PP M6 VcUHZ WR cRQQHcW WKH                

ORZHU VcUHHQ PRXQW (ZLWK a VOLJKWO\ QaUURZHU ULdJH) LQWR WKH VLdH WaS cORVHVW WR WKH               
SRVW. TKH KLJKHU ULdJH/VPaOOHU QRWcK VKRXOd bH IaUWKHU IURP WKH SRVWV.  

2.12. OQ HacK RI WKH WZR KLJKHU PMTR/M cOaPSV, XVH a 12PP M6 VcUHZ WR cRQQHcW               

16 
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WKH UHPaLQLQJ WZR PRXQWV (WKH XSSHU VcUHHQ PRXQWV) WR WKH WaS cORVHVW WR WKH              
SRVW. AJaLQ WKH OaUJHU QRWcK VKRXOd bH IacLQJ WKH SRVWV. 

 

 

2.13. POacH a 1cP 3d SULQWHd VSacHU RQ WKH bRWWRP RI HacK RI WZR TR300/M SRVWV. 
2.14. IQVHUW aQd VHcXUH WKH TR300/M SRVWV LQWR HacK RI WKH SRVW KROdHUV RQ WKH              

bUHadbRaUd ZLWK WKH WaSHUHd HQd WKaW KaV WKH VPaOO VHW VcUHZ VWLcNLQJ RXW SRLQWHd              
XSZaUdV. 

2.15. EQVXUH WKaW WKH bRWWRP cRPSRQHQW cOaPS RQ HacK VLdH LV WRXcKLQJ WKH VSacHU. 
2.16. WKHQ aWWacKLQJ WKH PaJQHWLc baVH, PaNH VXUH WKH PaJQHWLc VZLWcK LV RQ WKH ULJKW              

KaQd VLdH RI WKH VHWXS ZKHQ IacLQJ WKH VcUHHQ. 
2.16.1. SHW WKH PaJQHWLc VZLWcK WR bH LQ WKH PLddOH RI 0 - O . 
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3.1. KHHS WKH SURWHcWLYH SOaVWLc ILOP RQ WKH VcUHHQ XQWLO aWWacKLQJ WKH IUHVQHO OHQV. 
3.2. OQ a VRIW VXUIacH, WXUQ WKH LPad RYHU VR WKaW WKH bacN LV IacLQJ XS aQd WKH LQSXW 

cabOH LV UXQQLQJ aORQJ WKH WRS. 
3.3. CKHcN WKaW WKH cabOH LQSXW RQ WKH dULYHU bRaUd KaV LWV ORcNLQJ PHcKaQLVP (bOacN 

SOaVWLc baU) SUHVVHd XS. CXW a SLHcH RI VHOcUR cRYHULQJ 80% RI WKH ZLdWK RI WKH 
dULYHU bRaUd, aQd aWWacK LW VHcXUHO\ WR WKH bacN RI WKH dULYHU bRaUd. 

3.4. CaUHIXOO\ cRQQHcW a dULYHU bRaUd WR WKH LQSXW cabOH. TKHUH ZLOO bH a1PP RI JROd 
cRQWacWV OHIW YLVLbOH. DO NOT FORCE THE CABLE. 

3.4.1. TKLV aWWacKPHQW LV WKH VRXUcH RI PaQ\ VcUHHQ SURbOHPV, KaQdOH JHQWO\ 
aQd HQVXUH WKH ULbbRQ cabOH LV IXOO\ VHaWHd. 

 

3.5. AWWacK WKH dULYHU WR WKH bacN RI WKH VcUHHQ ZLWK VHOcUR, HQVXULQJ WKH cabOH LV QRW                
bHQdLQJ RU VKHaULQJ. 

3.6. CKHcN WKaW WKH dULYHU bRaUd VZLWcK LV VHW WR 'OFF'. 
3.7. SOLdH WKH LPad VcUHHQ RQWR WKH OaUJHU VOLW RI WKH ORZHU 3D SULQWHd PRXQW. TKH               

dULYHU bRaUd VKRXOd bH aW WKH WRS RI WKH VcUHHQ RQ WKH bacN. 
3.8. CaUHIXOO\ UHPRYH WKH SOaVWLc SURWHcWLYH ILOP IURP WKH LPad VcUHHQ. 
3.9. SOLdH WKH FUHVQHO OHQV LQWR WKH IURQW ULdJH RI WKH ORZHU VcUHHQ PRXQW, aOLJQLQJ WKH               

OHQV ZLWK WKH VcUHHQ. TKH URXJK VLdH RI WKH OHQV VKRXOd IacH WRZaUdV WKH VcUHHQ. 
3.10. CHQWHU WKH VcUHHQ aQd IUHVQHO OHQV. WKHQ WKH VcUHHQ LV cHQWHUHd, WKHUH VKRXOd bH              

3PP bHWZHHQ WKH XSSHU-ULJKW VcUHHQ KROdHU aQd WKH VcUHHQ HdJH, aQd 3.3PP            
bHWZHHQ WKH XSSHU OHIW VcUHHQ KROdHU aQd WKH VcUHHQ HdJH. UVH WKH OaQdPaUNV LQ              
WKH SKRWRV bHORZ WR aVVLVW ZLWK aOLJQPHQW. 

3.11. TR adMXVW VcUHHQ bULJKWQHVV LQWHQVLW\, XVH a ​polarising filter ​. 
Note ​: WKLV VWHS QHHdV WR bH dRQH ​RQcH WKH VRIWZaUH KaV bHHQ LQVWaOOHd aQd WKH               
VcUHHQ dLVSOa\ SURSHUO\ cRQILJXUHd ​.  

3.11.1. SHW WKH VcUHHQ bacNJURXQd WR JUH\. 
3.11.2. UVH a OX[ PHWHU WR PHaVXUH WKH bULJKWQHVV RI WKH VcUHHQ LQ WKH IRXU              
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cRUQHUV aQd WKH cHQWHU LQ a TXLQcXQ[ VKaSH. TKHVH UHadLQJV ZLOO YaU\ bXW             
VKRXOd QRW bH RXWVLdH RI WKH UaQJH RI 50-60 OX[ aIWHU SOacLQJ WKH SROaUL]LQJ              
ILOWHU (VHH bHORZ). 

QXLQcXQ[ VKaSH:    

3.11.3. UVLQJ a IXOO VKHHW RI SROaUL]LQJ ILOWHU, SOacH LW RYHU WKH JUa\ VcUHHQ aQd              
URWaWH WR PaNH WKH VcUHHQ bULJKWHU RU dLPPHU. UVLQJ a OX[ PHWHU, ILQd aQ              
RULHQWaWLRQ WKaW \LHOdV ​50-60 lu[ ​ acURVV WKH VcUHHQ. 

3.11.4. OQcH WKLV RULHQWaWLRQ LV IRXQd, WUacH WKH WRS RI WKH VcUHHQ RQ WKH SROaUL]LQJ              
ILOWHU WR NHHS WKaW VaPH aQJOH ZKHQ cXWWLQJ WKH ILOWHU. 

3.11.5. TR cXW WKH ILOWHU, SOacH WKH ORQJ HdJH RI WKH IUHVQHO OHQV aORQJ WKH OLQH \RX                
WUacHd RQ WKH ILOWHU, aQd WUacH WKH RXWOLQH RI WKH IUHVQHO OHQV RQ WKH ILOWHU.               
CXW WKH ILOWHU WR WKLV VL]H XVLQJ a Ua]RU RU VcLVVRUV. 

3.11.6. POacH WKH cXW ILOWHU bHWZHHQ WKH VcUHHQ aQd FUHVQHO OHQV ILOP aQd UH-cHQWHU             
WKH VcUHHQ aV LQVWUXcWHd abRYH. 
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Right screen holder alignment (Right as viewed 
from front). The 3D-printed screen holder should 
be aligned precisely with the end of the perforated 
metal bar on the screen¶s back. 

Left screen holder alignment (Left as viewed from 
front). When the right screen holder is aligned 
(see other panel), you should see approx. 1.5mm 
of metal visible between the left 3D-printed screen 
holder and the screen¶s black coating. 
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3.12. WLWK WKH VcUHHQ aOLJQHd LQ WKH VcUHHQ KROdHUV, VKLIW WKH IUHVQHO OHQV OaWHUaOO\ XQWLO              
LW cRYHUV WKH VcUHHQ. NRWH WKaW WKH VcUHHQ KaV aV\PPHWULc bH]HOV - WKH OHIW VLdH               
bH]HO aV YLHZHd IURP WKH IURQW LV VOLJKWO\ OaUJHU WKaQ WKH ULJKW bH]HO. WKHQ              
SURSHUO\ aOLJQHd, RQO\ WKH bH]HO VKRXOd bH YLVLbOH IURP WKH IURQW (QR LCD, VHH              
bHORZ). 

 

3.13. FLUPO\ VHcXUH WKH VcUHHQ aQd OHQV SRVLWLRQ b\ WLJKWHQLQJ WKH WKXPbVcUHZV RI WKH             
WRS WZR VcUHHQ KROdHUV ZKLOH SUHVVLQJ dRZQZaUdV RQ WKH VcUHHQ aQd OHQV. 

3.14. PUHVV WKH VcUHHQ cOLS RQWR WKH WRS RI WKH VcUHHQ aV VKRZQ bHORZ, WR KHOS NHHS WKH                 
IOaW YLdHR cabOH cORVH WR WKH VcUHHQ: 
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Your assembl\ should look like this: 

 

3.15. OQcH WKH VcUHHQ LV ILUPO\ LQ SOacH aQd aOO cRQQHcWLRQ SRLQWV aUH VHcXUHd WLJKWO\ WR               
WKH bUHadbRaUd, SOXJ LQ WKH ​9V AC SRZHU cabOH WR WKH PRZHU VXSSO\ IN RI WKH                
adaIUXLW dULYHU bRaUd.  

3.15.1. PXW WKH SRZHU VWULS LQ aQ HaVLO\ accHVVLbOH SOacH RXWVLdH WKH ULJ, aQd SOXJ              
WKH VcUHHQ LQWR WKaW RQH - WKaW Za\, WKH VcUHHQ caQ HaVLO\ bH WXUQHd RII aW                
QLJKW WR aYRLd KHaWLQJ XS (aQd ZLWKRXW KaYLQJ WR UHacK IRU WKH VPaOO RQ/RII              
VZLWcK RQ WKH bacN RI WKH dULYHU bRaUd).  

3.15.2. TRJJOH WKH VPaOO OQ/OII VZLWcK WR WKH RQ SRVLWLRQ WR HQVXUH WKHUH LV VRPH              
VcUHHQ RXWSXW. PUHVV WKH VPaOO ³XS´ bXWWRQ UHSHaWHdO\ WR HQVXUH WKH           
Pa[LPXP VcUHHQ RXWSXW OHYHO. II WKHUH LV QR cKaQJH LQ OXPLQaQcH ZKHQ            
VZLWcKHd RQ, cKHcN WKaW WKH ULbbRQ cabOH LV IXOO\ cRQQHcWHd. 

3.16. POXJ WKH DLVSOa\ SRUW cRQQHcWRU RI WKH VcUHHQ LQWR PLQL dLVSOa\ SRUW VORW 2 RQ WKH                
YLdHR caUd RI WKH bHKaYLRU PC. 

 
 

Note ​: The behavioral setup is equipped with an Chameleon3 infrared camera and an 
infrared (IR) light source.​ II SXUFKDVHG WKURXJK SDQZRUNV \RX PD\ SURFHHG WR VWHS 
4.6​ , the Chameleon3 camera is already equipped with an IR pass filter and a tripod 
mount. Sanworks also places an opaque piece of plastic in front of the IR light source 
LEDs to diffuse the light.  

4.1. TKH CKaPHOHRQ3 caPHUa QHHdV WR bH HTXLSSHd ZLWK aQ IR SaVV ILOWHU, UHPRYH WKH 
IURQW RI WKH caPHUa XVLQJ a VPaOO VcUHZdULYHU.RHPRYH WKH JOaVV WKaW¶V LQ WKH 
caPHUa aQd UHSOacH LW ZLWK a VTXaUH RI WKH IR SaVV ILOWHU WKaW \RX cXW IURP WKH 
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OaUJH VKHHW. 

 

 

4.2. TKH IR OLJKW QHHdV aQ RSaTXH SLHcH RI SOaVWLc LQ IURQW RI WKH LEDV WR dLIIXVH WKH 
OLJKW.  

4.2.1. SRPH PRdHOV RI WKH IR OLJKW VRXUcH KaYH a UHPRYabOH JOaVV IURQW. II WKLV LV 
WKH caVH: XQVcUHZ WKH caS RI WKH IR OLJKW VRXUcH aQd UHPRYH WKH ULQJ 
LQVLdH XVLQJ a SaLU RI SOLHUV (VHH SLcWXUH bHORZ). RHPRYH WKH JOaVV WKaW¶V 
LQ IURQW RI WKH LEDV. PXW WKH JOaVV RQ a SOaVWLc ZHLJKLQJ bRaW aQd WUacH 
WKH RXWOLQH ZLWK a PaUNHU. 
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4.2.2. OWKHU PRdHOV dR QRW KaYH a UHPRYabOH JOaVV IURQW, aQd dR QRW KaYH a 
YLVLbOH ULQJ LQVLdH. II WKLV LV WKH caVH: 3D SULQW a cLUcOH RI WKH VaPH 
dLaPHWHU (IR OLJKW WHPSOaWH). PXW WKLV SULQWHd cLUcOH RQ a SOaVWLc ZHLJKLQJ 
bRaW aQd WUacH WKH RXWOLQH ZLWK a PaUNHU (VHH LPaJHV bHORZ)  

 

 

 

4.2.3. FRU bRWK PRdHOV: CXW RXW WKH cLUcOH IURP WKH SOaVWLc aQd SXW LW LQ IURQW RI 
WKH LEDV aQd VcUHZ WKH caS bacN RQ. 

 

 

4.3. EQVXUH WKH caPHUa KROdLQJ SRVW LV SURSHUO\ cRQILJXUHd aV LQ VWHSV 2.7-2.9. 
4.4. AWWacK WKH OHQV WR WKH caPHUa ZLWK WZR ULQJV (bOacN ULQJ: CML05 aQd JROdHQ ULQJ: 

CMSP100) LQ bHWZHHQ. 
4.5. ScUHZ WKH WULSRd adaSWHU (FLIR ACC-01-0003) WR WKH XQdHUVLdH RI WKH caPHUa 

VHH NRWH bHORZ IRU ZKLcK VLdH LV WKH bRWWRP. 
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4.6. AWWacK WKH WULSRd adaSWRU WR a TR30/M SRVW XVLQJ a 20PP M6 VHW VcUHZ (EU/UK) 
RU a WKRUOabV AP25E6M ó´ 20/M6 adaSWHU VcUHZ (US). 

4.7. KHHS WKH OHQV caS RQ XQWLO \RX aUH cRQILJXULQJ WKH caPHUa VRIWZaUH WR SURWHcW WKH 
OHQV. 

4.8. CRQQHcW GPIO cabOH WR WKH caPHUa, WKLV cabOH ZLOO OaWHU bH cRQQHcWHd WR WKH PC. 

 

4.9. POacLQJ WKH IR OaPS: 
4.9.1. POacH a TR150/M SRVW LQ WKH VHYHQWK KROH IURP WKH IURQW RQ WKH OHIWPRVW 

URZ RI WKH bUHadbRaUd aV LQdLcaWHd LQ WKH IRRWSULQW dLaJUaP ZLWK a 20 PP 
M6 VHW VcUHZ. 

4.9.2. AWWacK WKH IR LOOXPLQaWRU WR WKH SRVW ZLWK aQ M4 WKXPb VcUHZ.  NRWH: LW 
Pa\ bH HaVLHU WR XQVcUHZ WKH OaPS KHad IURP LWV baVH, VR aV WR VcUHZ 
WKaW baVH RQWR WKH SRVW ILUVW.  
YRX ZLOO bH aVNHd WR PRYH WKH IR OaPS KHad dLUHcWLRQ ZKHQ VHWWLQJ XS WKH 
caPHUa. 

4.9.3. PRZHU WKH IR OaPS XVLQJ a 12V / 1.5 APS (2 APS ZLOO aOVR ZRUN) ZaOO 
adaSWHU. 

 

 

The mouse holder comprises seating for the mouse, a steering wheel/encoder assembly, 
an articulated arm for delivering water rewards, and a head-fixation assembly. ​NRWH ​: LI 
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Note: ​MaNH VXUH \RX PRXQW WKH SROH OLNH LV VKRZQ RQ WKH SLcWXUH 
bHORZ. WKHQ IacLQJ WKH caPHUa, WKH bOXH cabOH VKRXOd bH RQ WKH ULJKW 
KaQd VLdH aQd WKH SROH aW WKH bRWWRP. 

 

 

5. AVVHPEOLQJ WKH PRXVH KROGHU 
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\RX SXUFKDVHG WKH DVVHPEOHG NLW WKURXJK SDQZRUNV, VNLS WR VWHS 6. 

 

The mouse holder assembl\. LHIW: TKH PRXVH KROdHU, VHHQ IURP WKH IURQW, VKRZV WKH cHQWHU bRUH WKaW ZLOO                  
accRPPRdaWH WKH ZKHHO aVVHPbO\, aV ZHOO aV NH\ aWWacKPHQW SRLQWV WR WKH KBM1/M bUHadbRaUd. CHQWHU: TKH IURQW RI                  
WKH KROdHU VKRZV WKH aWWacKPHQW SRLQW IRU WKH FLVVR aUP. RLJKW: TKH VLdH RI WKH KROdHU VKRZV WKH aWWacKPHQW SRLQW IRU                     
WKH KHad-IL[aWLRQ aVVHPbO\. 

5.1. 3D-SULQW WKH (a) PRXVH KROdHU, (b) PRXVH cRYHU, aQd (c) ZKHHO cRXSOHU dHVLJQV. 
MaNH VXUH WR RUdHU IURP SKaSHZa\V aQd XVH WKH PaWHULaO VSHcLILcaWLRQV OLVWHd. 

5.2. CRQQHcW WKH ZKHHO cRXSOHU WR WKH VKaIW RI WKH URWaU\ HQcRdHU. IW VKRXOd aWWacK 
VHcXUHO\ ZLWK a VWURQJ SXVK. 

5.3. FHHd WKH URWaU\ HQcRdHU WKURXJK WKH OaUJH cHQWHU bRUH RQ WKH IURQW SOaWH RI WKH 
PRXVH KROdHU, VR WKaW WKH cRXSOHU LV IacLQJ RXWZaUd aQd WKH HQcRdHU bRd\ LV 
KRXVHd RQ WKH XQdHUVLdH RI WKH PRXVH KROdHU. TKH HQcRdHU cabOH VKRXOd bH 
RULHQWHd dRZQZaUd. 

5.4. FHHd WKUHH 5-PP M3 caS VcUHZV (SH3M5) WKURXJK WKH VPaOO bRUHV RQ WKH IURQW 
SOaWH RI WKH PRXVH KROdHU, aQd WKHQ VcUHZ WKHP LQWR WKH WKUHadHd KROHV RQ WKH 
IacH RI WKH HQcRdHU. 

5.5. TR WKH WRS SOaWH RI WKH WZR-SLHcH KBM1/M NLQHPaWLc bUHadbRaUd, aWWacK WKH 
OaUJHU FLVVR aUWLcXOaWHd aUP WR WKH IURQW cHQWHU KROH (URZ 1, KROH 3) RI WKH 
KBM1/M, aQd VHcXUH WLJKWO\ ZLWK aQ adMXVWabOH ZUHQcK. 

5.6. CRQQHcW WKH 3D-SULQWHd PRXVH KROdHU WR WKH KBM1/M WRS SOaWH XVLQJ IRXU 45-PP 
M6 caS VcUHZV, aV VKRZQ LQ WKH dLaJUaP abRYH. TKH WZR IURQW VcUHZV ZLOO bH LQ 
URZ 1 (KROHV 1 aQd 7) aQd WKH WZR bacN VcUHZV ZLOO bH LQ URZ 3 (KROHV 1 aQd 7).  

5.7. OQcH WKH PRXVH KROdHU LV LQ SRVLWLRQ, aVVHPbOH WKH LEGO ZKHHO aQd KXb, WKHQ 
JHQWO\ VHcXUH LW WR WKH IURQW cURVV RI WKH cRXSOHU. TKHUH VKRXOd bH 1-2 PP RI 
VSacH bHWZHHQ WKH ZKHHO aQd WKH IURQW IacH RI WKH PRXVH KROdHU. SSLQ WKH ZKHHO 
WR HQVXUH LW PRYHV IUHHO\ ZLWK QR UHVLVWaQcH. 

5.8. CRQQHcW a TR50/M SRVW WR a TR100/M SRVW ZLWK a 20-PP M4 VHW VcUHZ (UHPRYH 
WKH VHW VcUHZ LQ RQH RI WKH WZR SRVWV, aQd XVH WKH VHW VcUHZ LQ WKH RWKHU SRVW WR 
cRQQHcW WKH WZR SRVWV). TKLV RSWLRQ \LHOdV a 150 PP ORQJ SRVW (YHUWLcaO SRVW VHHQ 
LQ WKH SLcWXUHV; JRRd OHQJWK WR SRVLWLRQ WKH [\] cRQWUROOHU) ZLWK M6 WaSV RQ bRWK 
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VLdHV (XVHd WR cRQQHcW WR bRWK WKH KBM1/M WRS SOaWH aQd WKH DT12B/M SLHcH RI 
WKH [\] cRQWUROOHU). 

5.9. WLWK a 20-PP M6 VHW VcUHZ, aWWacK WKH cRPSRVHd SRVW WR WKH KBM1/M WRS SOaWH 
aW URZ 6, KROH 7. 

5.10. UVH aQ M4 caS VcUHZ WR aWWacK WKH DT12B/M SLHcH RI WKH [\] cRQWUROOHU WR WKH 
cRPSRVHd [ SRVW, ​positioned orthogonall\ in relation to the KBM1/M top 
plate ​. 

5.11. CRQQHcW WKH DT12XYZ dRYHWaLO WUaQVOaWLRQaO VWaJH WR WKH DT12B/M SLHcH.  
5.12. UVLQJ aQ M4 VHW VcUHZ, aWWacK a TR30/M SRVW WR WKH DT12XYZ WUaQVOaWLRQ VWaJH. 
5.13. AWWacK WKH RA90/M ULJKW-aQJOH cOaPS WR WKH TR30/M SRVW, VR WKaW LW LV cHQWHUHd LQ 

UHOaWLRQ WR WKH PRXVH KROdHU, ZLWK WKH VHcRQd SRVW bRUH SRLQWHd dRZQ.  
5.14. AWWacK WKH KHadSOaWH KROdHU WR WKH baVH RI WKH TR100/M SRVW ZLWK a 16-PP M6 

caS VcUHZ. 
5.15. FHHd WKH KROdHU/SRVW aVVHPbO\ WKURXJK WKH RSHQ bRUH RI WKH RA90/M, VR WKaW WKH 

IURQW RI WKH KROdHU UHacKHV WKH PLdOLQH RI WKH LEGO ZKHHO. SHcXUH WKH RA90/M 
WKXPb VcUHZ. 

5.16. IQVHUW WKH WZR M3 WKXPb VcUHZV WRS-dRZQ LQWR WKH KHadSOaWH KROdHU. TKHVH aUH WR 
VHcXUH WKH aQLPaO¶V KHadSOaWH.  
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Making a spout guide. UVH a OHQJWK RI 16AWG cRSSHU ZLUH WR H[WHQd WKH UHacK RI WKH FLVVR aUP aQd HQabOH ZaWHU                      
dHOLYHU\ WR WKH PRXVH. 

 

6.1. TR PaNH a VSRXW JXLdH, ILUVW cXW aQ 8-cP OHQJWK RI cRSSHU ZLUH. UVLQJ              
QHHdOH-QRVH SOLHUV, ZUaS WKH HQd LQWR a 2-PP-dLaPHWHU ORRS, WKHQ bHQd LW WR a              
ULJKW aQJOH. 

6.2. WUaS WKH RWKHU HQd RI WKH ZLUH aURXQd WKH IUHH M6 VcUHZ VKaIW RI WKH FLVVR aUP,                 
aQd VHcXUH ZLWK aQ M6 KH[ QXW. 

6.3. BHQd WKH VSRXW JXLdH VR WKaW LW H[WHQdV WKH OHQJWK RI WKH FLVVR aUP WRZaUd WKH WRS                 
RI WKH VWHHULQJ ZKHHO. 

6.4. RHPRYH WKH WXbLQJ WKaW cRPHV ZLWK WKH SLQcK YaOYH aQd UHSOacH LW ZLWK a VLQJOH               
100 cP ORQJ SLHcH RI WXbLQJ, SOacH WKH SLQcK YaOYH KaOIZa\ WKH 100cP WXbH. 

6.5. IQVHUW a VKRUW VWHHO WXbH (cRPSRQHQW SaUW: SWHHO WXbH, MLcURJURXS, 316H15RW)           
LQWR WKH YaOYH HQd WR aYRLd PLcH cKHZLQJ RQ WKH WXbH. 

6.6. FHHd WKH WXbLQJ aORQJ WKH bacN RI WKH FLVVR aUP aQd WKURXJK WKH 2-PP ORRS, aQd                
adMXVW WKH WXbLQJ VR a5 PP H[WHQdV. GHQWO\ VHcXUH WKH WXbLQJ WR WKH FLVVR ZLWK a                
SLHcH RI OabRUaWRU\ WaSH. 

6.7. AdMXVW WKH FLVVR aUP aQd VSRXW JXLdH VR WKaW WKH WXbH WLS LV cHQWHUHd LQ WKH bRUH                 
RI WKH PRXVH KROdHU. MaNH VXUH WKH FLVVR dRHV QRW RbVWUXcW ZKHHO PRYHPHQW. 

6.8. PXW WKH SLQcK YaOYH RQ a VWacN RI SRVW-LWV RU VRPHWKLQJ HOVH (URXQd RI Oab WaSH)                
WKaW abVRUbV a bLW RI WKH VRXQd - SOacLQJ LW dLUHcWO\ RQ WKH bUHadbRaUd ZLOO UHVRQaWH                
aQd PaNH a YHU\ ORXd QRLVH ZKHQ WKH YaOYH RSHQV. 

6.9. UVH a 65PP [ 55PP UHcWaQJOH RI VLOLcRQH UXbbHU VKHHWLQJ WR OLQH WKH bRUH ZKHUH               
WKH PRXVH ZLOO bH VHaWHd (LI \RX VHH WKaW WKH UXbbHU VKHHW LV VOLdLQJ, XVH SRVWHU                
SXWW\ RU WaSH WR IL[ LW LQ SOacH). TKLV addV a bLW RI SaddLQJ IRU cRPIRUW, aQd caQ bH                   
ZaVKHd ZLWK VRaS & ZaUP ZaWHU bHWZHHQ VHVVLRQV. 
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The speaker is necessary to transmit simple task-related sounds, like beepsF and white noise. 

7.1. FLQd RU PaNH WKH WZR PaUNV RQ WKH bacN RI WKH VcUHHQ aV VKRZQ bHORZ. TKH\ aUH                 
cHQWHUHd aW 10.4cP IURP WKH VcUHHQ HdJH. 

 

7.2. TaNLQJ caUH WR aYRLd WRXcKLQJ WKH IOaW VcUHHQ cabOH, aQd aYRLdLQJ WKH IUHVQHO OHQV, 
PRXQW WKH VSHaNHU HYHQO\ bHWZHHQ WKH WZR PaUNV. MaNH VXUH WKaW WKH WRS RI WKH 
VcUHHQ JRHV aOO WKH Za\ LQWR WKH VSHaNHU PRXQW, aQd WKaW bRWK VLdHV RI WKH PRXQW 
aUH HYHQ ZLWK WKH VcUHHQ HdJH. 

7.3. TLJKWHQ WKH VHW VcUHZ. WKHQ \RX IHHO WKH VcUHZ WRXcK WKH VcUHHQ, LW LV VaIH WR WXUQ 
WKH VcUHZ aQ addLWLRQaO ó WXUQ WR IL[ WKH VSHaNHU LQ SOacH. ​To protect the screen, 
do not e[ceed ó turn​. 

7.4. TKH VSHaNHU VKRXOd QRZ aSSHaU aV VKRZQ bHORZ: 
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7.5. OQH RI WKH WZR VSHaNHU ZLUHV KaV ZKLWH ZULWLQJ RQ LW. TKLV LV WKH QHJaWLYH ZLUH: 

 
7.6. CRQQHcW WKH VSHaNHU, ​12V​ SRZHU adaSWHU, 3.5PP VWHUHR cabOH aQd BNC-WR-ZLUH 

adaSWHU WR WKH aXdLR aPSOLILHU bRaUd aV VKRZQ bHORZ. MaNH VXUH WR RbVHUYH 
SROaULW\ RI WKH VSHaNHU aQd BNC cRQQHcWRU (bOacN LV QHJaWLYH): 
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7.7. CRQQHcW RQH VLdH RI WKH 0.3P (1IW) BNC cabOH RQWR WKH BNC WR ZLUH adaSWHU, aQd 

cRQQHcW WKH RWKHU VLdH RQWR WKH SRUW RI WKH VWaWH PacKLQH OabHOHd µTTL I/O, IQ2¶. 
7.8. CRQQHcW WKH IaU VLdH RI WKH 3.5PP VWHUHR cabOH WR WKH µHHadSKRQHV¶ MacN RQ WKH 

PC VRXQd caUd aW WKH bacN RI WKH cRPSXWHU (PaNH VXUH \RX SOXJ LW LQWR WKH cRUUHcW 
SRUW RWKHUZLVH QR VRXQd ZLOO bH RXWSXW). 

 

 
7.9. OSHQ aQ IQWHUQHW bURZVHU aQd SOa\ ​WKLV YLdHR ​. YRX VKRXOd KHaU VRXQd IURP WKH 

VSHaNHU. 
7.10. II WKLV dRHV QRW ZRUN, VHH WKH ​7URXEOHVKRRWLQJ​ VHcWLRQ aW WKH HQd RI WKLV 

dRcXPHQW. 
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The microphone is used to record ambient sound and ultrasonic vocalizations from mice. 

 
8.1. If \ou received the microphone from SanZorks, ​SURcHHd WR VWHS 8.2 bHORZ aV 

WKH PLcURSKRQH cRPHV aOUHad\ aVVHPbOHd. 
If \ou received the microphone from Dodotronic ​, \RX KaYH WR WaNH WKH 
PLcURSKRQH RXW RI LWV VLOYHU HQcORVXUH aQd SOacH LW LQWR a 3D SULQWHd caVH. 

8.1.1. UQVcUHZ WKH bOacN ULQJ aQd UHPRYH WKH UXbbHU cRYHULQJ RQ WKH RWKHU VLdH 
(aV bHORZ, OHIW SLcWXUH). 

8.1.2. PXVK WKH bOacN SOaVWLc caVH IURP WKH USB cRQQHcWRU VLdH (aV VKRZQ 
bHORZ RQ WKH PLddOH SLcWXUH). 

8.1.3. OQcH \RX KaYH UHPRYHd WKH cLUcXLW bRaUd IURP WKH VLOYHU HQcORVXUH, 
XQVcUHZ WKH SKLOOLSV KHad VcUHZV WKaW KROd WKH bRaUd dRZQ (\RX KaYH WR 
SXOO RII WKH bOacN IRaPV VSacH ILOOHU WRR). 

8.1.4. DHWacK WKH bRaUd IURP WKH bOacN SOaVWLc caVLQJ. 
8.1.5. TKHUH aUH WZR ZKLWH VZLWcKHV RQ WKH bRaUd - PaNH VXUH WKH\'UH bRWK LQ WKH 

'DRZQ' SRVLWLRQ (aV RSSRVHd WR ³ON´ OabHOOHd RQ WKH bRaUd). 
8.1.6.  TKH bRaUd caQ QRZ bH VQaSSHd LQWR WKH 3D-SULQWHd caVH 

(​ME101__MLNHEQcORVXUH_TRS ​aQd ​ ME102__MLNHEQcORVXUH_BRWWRP​), QR 
KaUdZaUH UHTXLUHd.  

 

 
 

8.2. II \RX KaYHQ¶W \HW LQVWaOOHd WKH TR150/M SRVW (aV VKRZQ LQ WKH µRLJ FRRWSULQW 
DLaJUaP¶ abRYH). 

8.2.1. RHPRYH WKH M4 VHW VcUHZ IURP WKH WRS RI a TR/150M TKRUOabV SRVW XVLQJ 
a 2PP KH[ ZUHQcK. 

8.2.2. IQVWaOO WKH TR150/M SRVW ZLWK aQ M6 [  20PP VHW VcUHZ LQWR WKH 
bUHadbRaUd aW WKH SRVLWLRQ VKRZQ LQ WKH dLaJUaP, PLUURULQJ WKH IR OLJKW. 

8.3. CRQQHcW WKH PLcURSKRQH WR WKH PC ZLWK WKH USB A WR B-PLQL cabOH. 
8.4. MRXQW WKH PLcURSKRQH RQ WRS RI WKH SRVW, ZLWK WKH bRd\ RI WKH PLcURSKRQH 

RULHQWHd WRZaUdV WKH UHaU RI WKH bUHadbRaUd (aV VKRZQ bHORZ). SHcXUH WKH 
PLcURSKRQH ZLWK aQ M4 [ 12PP WKXPb VcUHZ. 
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The Bpod coordinates the input and output signals for most elements of the rig. 
 

1.1. WLWK a PLcURUSB-USB cabOH, cRQQHcW BSRd¶V USB SRUW WR WKH PCV. OQ BSRd 0.8, 
PaNH VXUH WKLV LV µUSB¶ aQd QRW µP¶ - RQ WKH QHZHU BSRd V\VWHP, WKHUH LV RQO\ RQH 
USB cRQQHcWLRQ. 

1.2. POXJ WKH VWaWH PacKLQH adaSWHU (ZKLcK caPH LQ WKH bR[) LQWR LWV SRZHU VXSSO\, 
aQd LQ aQ HOHcWULcaO VRcNHW. 

Note:​ TKH BSRd¶V OLJKWV ZLOO WXUQ RQ LI  LW LV RQO\ cRQQHcWHd WR WKH cRPSXWHU YLa USB, bXW QRW WR a 
SRZHU VXSSO\, KRZHYHU WKH YaOYH ZLOO QRW bH abOH WR RSHQ. TKH BSRd PXVW bH SOXJJHd bRWK LQWR 
WKH PC aQd LWV SRZHU VRXUcH. 

 

Before troubleshooting, always power off the valve system by unplugging the power            
supply (ethernet) directly. 

2.1. CRQQHcW WKH WZR \HOORZ JURXQdV IURP WKH SLQcK YaOYH WR WKH PRUW IQWHUIacH bRaUd 
LQ WKH WZR SRUWV OabHOHd µVALVE¶. 

2.2. POXJ SRUW LQWHUIacH bRaUd LQWR WKH BSRd VWaWH PacKLQH bHKaYLRU SRUW/SRUW 1 (​not 
µVHULaO SRUW¶/¶PRdXOH¶) XVLQJ aQ HWKHUQHW cabOH. 

 

 

32 

Connecting Bpod 

1. CRQQHFW WKH FRPSXWHU DQG SRZHU VXSSO\ 

2. CRQQHFW WKH ZDWHU-UHZDUG V\VWHP 

3. CRQQHFW WKH FDPHUD 
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TKH caPHUa LV cRQQHcWHd WR RWKHU dHYLcHV WKRXJK a JST GPIO cRQQHcWRU (a ZKLWH adaSWRU ZLWK 
cRORXUHd cabOHV). 
TKH JHQHUaO SXUSRVH RI HacK SLQ RI WKH GPIO cRQQHcWRU caQ bH IRXQd LQ WKH WabOH bHORZ. 

 
Source: ​Chameleon3 technical reference manual  
 
TKH WabOH bHORZ dLVSOa\V ZKLcK SRUWV aUH XVHd LQ WKH VHWXS: 
 

 
 

3.1. Connect​ WKH GPIO cRQQHcWRU IURP WKH ​camera ​ WR WKH VaPH SRUW LQWHUIacH bRaUd 
aV WKH ​pinch valve ​ LQ WKH SRUWV µGND¶ aQd µS¶. 

 
3.1.1. CRQQHcW (VHH aOVR LPaJH bHORZ):  

3.1.1.1. TKH YaOYH JURXQd (µGND¶) WR SLQ 2 RI WKH GPIO cRQQHcWRU (µGND¶, 
bOacN). 

3.1.1.2. TKH YaOYH VLJQaO (µS¶) WR SLQ 5 RI WKH GPIO cRQQHcWRU (µGPIO2¶, 
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Source device Pin Connected device 

JST GPIO cRQQHcWRU 2 (BOacN ; GND) VaOYH PRdXOH (GND) 

5 (PXUSOH ; GPIO2) VaOYH PRdXOH (SLJQaO µS¶) 

6 (BOacN ; GND) SRXQd TTL (GND) 

4 (GUHHQ; GPIO3) SRXQd TTL (SLJQaO) 

https://flir.app.boxcn.net/s/xobncd08w5w3oc72tmvs33dnttqfpjw9/file/416905133542
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SXUSOH). 
 

NRWH ​: TKH cabOHV IURP WKH caPHUa cRQQHcWRU aUH UaWKHU VKRUW (VHH 
SLcWXUH bHORZ). YRX caQ add OHQJWK b\ VROdHULQJ aQ H[WUa cabOH WR HacK 
cRQQHcWRU cabOH. 
NRWH 2 ​: \RX caQ aWWacK WKH SRUW LQWHUIacH bRaUd WR WKH bacN RI WKH caPHUa 
KROdHU ZLWK YHOcUR, LQVWHad RI OHQJWKHQLQJ WKH cabOHV. 
NRWH 3 ​: DR ​not​ aWWacK WR WKH caPHUa aV LW KHaWV XS aQd ZLOO PHOW PRVW 
adKHVLYHV RII. 

 
 

3.2. Connect​ WKH GPIO cRQQHcWRU IURP WKH ​camera ​ WR WKH ​ sound module ​RXWSXW. 

MaWHULaO QHHdHd: 
Ɣ 1 [ BNC cabOH 
Ɣ 1 [ BNC VSOLWWHU 

 
Ɣ 2 [ WKLQ ZLUHV ZLWK dLIIHUHQW cRORUV (SUHIHUabO\ bOacN aQd UHd) 

 

3.2.1. CUHaWH a BNC-WR-ZLUHV cabOH 
3.2.1.1. CXW a BNC cabOH LQ KaOI. 
3.2.1.2. SROdHU RQH RI WKH ZLUHV (UHd) WR WKH VLJQaO RI WKH BNC cabOH aQd              

WKH RWKHU (bOacN) WR WKH JURXQd. 
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3.2.2. SSOLW WKH RXWSXW RI WKH VRXQd PRdXOH XVLQJ WKH BNC VSOLWWHU, aQd aWWacK WR              
LW WKH BNC SaUW RI WKH BNC-WR-ZLUHV cabOH \RX PadH. 

 

3.2.3. SROdHU WKH VLJQaO ​ZLUH (​red​) RI WKH BNC-WR-ZLUHV cabOH WR WKH SLQ 4 RI WKH               
GPIO cRQQHcWRU (µGPIO3¶, ​green​). 

3.2.4. SROdHU WKH JURXQd ZLUH (​black ​) RI WKH BNC-WR-ZLUHV cabOH WR WKH SLQ 6 RI              
WKH GPIO cRQQHcWRU (µGND¶, ​black ​). 

NRWH WKaW WKH SXUSOH aQd WKH RWKHU bOacN ZLUH RI WKH GPIO cRQQHcWRU aUH              
aOUHad\ LQ XVH. 
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NRWH: ​If \our rig uses more than 1 camera, the signal has to be split into as man\ Zires as                    
there are cameras ​. TKLV LV WKH caVH IRU WKH IBL NHXURSL[HOV EOHcWURSK\VLRORJ\ UHcRUdLQJ ULJ              
(dHVLJQ WR bH SXbOLVKHd), ZKHUH 3 caPHUaV aUH XVHd. IQVWUXcWLRQV bHORZ aUH ​VSHcLILc WR WKLV               
UHcRUdLQJ ULJ. ​POHaVH VNLS WKH LQVWUXcWLRQV bHORZ LI \RX aUH LQVWaOOLQJ WKH VWaQdaUd WUaLQLQJ ULJ. 

3.2.5. MaNH a BNC-WR-ZLUHV cabOH aV abRYH, bXW VSOLW WKH VLJQaO aQd JURXQd LQWR             
WKUHH ZLUHV. 

 

3.2.6. SSOLW WKH LQSXW LQWR IQ2 RI WKH BPRd ZLWK WKH BNC VSOLWWHU aQd cRQQHcW WKH               
BNC-WR-ZLUHV cabOH WR LW 
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3.2.7. SROdHU WKH WKUHH VLJQaO aQd JURXQd ZLUHV RQWR WKH GPIO cRQQHcWRUV RI WKH             
WKUHH caPHUaV aV bHIRUH (1 SaLU RI ZLUHV SHU cRQQHcWRU). 

 

The rotary encoder module is necessary for recording the wheel movements made by 
the mouse. 
4.1. IVROaWH WKH JUa\, JUHHQ, bURZQ, aQd ZKLWH ZLUHV LQ WKH cabOH RXWSXW RI WKH URWaU\ 

HQcRdHU. 
4.2. CRQQHcW WKH ZLUHV WR WKH BSRd URWaU\ HQcRdHU: bURZQ WR 5V+, JUHHQ WR A, JUH\ WR 

B, bOXH (LI SUHVHQW) WR Z aQd ZKLWH WR GND b\ LQVHUWLQJ WKH H[SRVHd ZLUH LQWR WKH 
cRUUHcW DAQ VRcNHW aQd VHcXULQJ LW ZLWK a 2-PP IOaWKHad VcUHZdULYHU XQWLO WLJKW. 

 

4.3. POXJ WKH URWaU\ HQcRdHU PRdXOH LQWR WKH PC XVLQJ a PLcURUSB-USB cabOH. 
4.4. CRQQHcW WKH 'VWaWH PacKLQH' RXWSXW WR SRUW 1 RI BSRd PRdXOHV XVLQJ aQ HWKHUQHW 

cabOH. (NRWH: WKLV LV ​not​ WKH VaPH SRUW 1 aV abRYH, NH\ ZRUd KHUH: MODULE) 
4.5. IQ WLQdRZV DHYLcH MaQaJHU, XQdHU µPRUWV (COM & LPT)¶, ILQd µUSB SHULaO 

DHYLcH COMX¶, ZKHUH X LV WKH QXPbHU RI WKH COMSRUW. NRWH WKLV dRZQ IRU WKH 
VRIWZaUH LQVWaOO. 
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4.5.1. II aOUHad\ LQVWaOOHd, LQ S\BSRd, JR WR TRROV -> RRWaU\ HQcRdHU PRdXOH. 
T\SH COMX LQ WKH SHULaO PRUW WLQdRZ. CKHcN µSWUHaP daWa¶, cOLcN µSWaUW 
UHadLQJ¶, aQd cRQILUP WKaW WKH UHadHU JLYHV RXWSXW ZKHQ \RX WXUQ WKH 
URWaU\ HQcRdHU aURXQd. 

 

The frame2TTL records when the screen updates to a new frame by detecting 
brightness changes of a flickering square in the bottom right corner of the screen during 
a task. 

 
5.1. IBL FUaPH2TTL cRPHV ZLWK a cXVWRPL]Hd cOLS WR ILW RQ WKH LPad VcUHHQ aQd aQ IR 

ILOWHU WR bORcN LQcRPLQJ OLJKW IURP WKH IR OLJKW LQ WKH ULJ. 
5.2. COLS WR WKH ULJKW ORZHU cRUQHU RI WKH VcUHHQ, ZKHUH a ZKLWH/bOacN VTXaUH ZLOO IOaVK 

aW HYHU\ VcUHHQ UHIUHVK. 
5.3. LaWHU, ZKHQ \RX UXQ WKH WaVN, PaNH VXUH WKH FUaPH2TTL cRYHUV WKH ZKROH 

IOaVKLQJ VTXaUH. 

 

5.4. CRQQHcW WKH FUaPH2TTL PRdXOH bRaUd WR a USB SRUW RQ WKH cRPSXWHU XVLQJ a 
USB - PLcURUSB cabOH. 

5.5. CRQQHcW a PaOH/PaOH BNC cabOH IURP FUaPH2TTL WR WKH BSRd VWaWH PacKLQH 
cRQQHcWRU OabHOHd ³ TTL I/O IQ1´. 

 

The ambient sensor records the temperature, humidity, and air pressure in the rig while 
a task is running. 
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6. CRQQHFW WKH HQYLURQPHQWDO VHQVRU 
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6.1. CRQQHcW WKH aPbLHQW VHQVRU WR a BSRd PRdXOH SRUW #2 XVLQJ aQ HWKHUQHW cabOH aV 
VKRZQ bHORZ. 

 

 

6.2. DR ​not​ cRQQHcW WKH aPbLHQW VHQVRU WR WKH cRPSXWHU ZLWK a USB cabOH. 
6.3. POacH WKH aPbLHQW VHQVRU LQ WKH IaU ULJKW cRUQHU RI WKH baVH bUHadbRaUd ZLWK 

VHOcUR WaSH. 
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Congratulations! You have built the hardware for an IBL rig! Your finished product should 
look something like this: 
 

 
 
YRXU QH[W VWHS LV WR JHW HYHU\WKLQJ ZRUNLQJ b\ LQVWaOOLQJ aQd cRQILJXULQJ WKH VRIWZaUH WKaW 
cRQWUROV WKH IBL ULJ, VHH ​SoftZare ​ VHcWLRQ bHORZ. 
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TKH IBL ULJ VRIWZaUH LV UXQ WKURXJK ​S\bSRd ​, a S\WKRQ LPSOHPHQWaWLRQ RI WKH RSHQ-VRXUcH              
VRIWZaUH IRU cRQWUROOLQJ a ​SaQZRUNV BSRd; aQd ​BRQVaL aQ RSHQ-VRXUcH YLVXaO UHacWLYH            
SURJUaPPLQJ OaQJXaJH (​LRSHV HW aO., 2015 ​). TKH P\WKRQ OaQJXaJH UHSOacHV WKH SUHYLRXV BSRd             
VWaQdaUd RI MATLAB, UHdXcLQJ WKH cRVW baUULHU IRU XVH RI BSRd aQd IXUWKHU UHdXcLQJ UHOLaQcH RQ                
cORVHd-VRXUcH SURdXcWV LQ QHXURVcLHQcH. TKRVH VRIWZaUHV UXQ RQ a LHQRYR PC, caOOHd WKH             
³BHKaYLRU PC´. 

Please note that the rig softZare, data acquisition, e[traction and transfer pipeline            
currentl\ do not Zork Zithout the A\[ database. ​TKH IBL LV ZRUNLQJ RQ QHZ VRIWZaUH               
dHYHORSPHQWV WKaW ZRXOd aOORZ IRU WKH ULJ VRIWZaUH, daWa acTXLVLWLRQ aQd H[WUacWLRQ WR bH UXQ               
ORcaOO\ ZLWKRXW WKH QHHd IRU WKH AO\[ daWabaVH. 

IQVWUXcWLRQV RQ VHWWLQJ XS WKH AO\[ daWabaVH IRU \RXU Oab caQ bH IRXQd RQ ​GLWHXb aQd PRUH                 
dHWaLOV RQ LWV XVaJH aQd dHVcULSWLRQ caQ bH IRXQd LQ WKH ​dRcXPHQWaWLRQ aQd LQ WKH IQWHUQaWLRQaO                
BUaLQ LabRUaWRU\ (2019), ASSHQdL[ 5: IBL AO\[ UVHU GXLdH.  

 

 
ż GR WR DHYLcH MaQaJHU RQ WLQdRZV.  
ż UQSOXJ aQd UHSOXJ WKH USB cabOH RQWR WKH PC aQd VHH ZKaW COM SRUW 

dLVaSSHaUV aQd UHaSSHaUV (aIWHU SOXJJLQJ LW LQ IRU WKH ILUVW WLPH, LW Pa\ WaNH a IHZ 
VHcRQdV WR aSSHaU XQdHU COMSRUWV).  

ż FRU HacK ULJ, OLVW WKH COMSRUWV aVVRcLaWHd ZLWK WKH SWaWH MacKLQH, RRWaU\ 
HQcRdHU, FUaPH2TTL aQd OKaXV VcaOH. 
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SoftZare 

Ɣ General 

ż IQWURGXFWLRQ 

ż HRZ WR ILQG COM SRUWV 

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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TKH ³VWLPXOXV cRPSXWHU´ cRQWUROV VWLPXOXV dLVSOa\ aQd ZaWHU dHOLYHU\, aQd acTXLUHV WKH PRXVH¶V             
PRYHPHQWV RQ WKH VWHHULQJ ZKHHO aQd WKH RXWSXW RI a SKRWRdLRdH WR V\QcKURQL]H VWLPXOXV RXWSXW               
ZLWK RWKHU PHaVXUHPHQWV. IW UXQV WLQdRZV 10. TKH cRPSXWHU VKRXOd bH cRQQHcWHd WR WKH              
QHWZRUN, LdHaOO\ WKURXJK a KLJK-VSHHd cRQQHcWLRQ (QRW WLFL). 

SaQZRUNV LLC ZLOO KaYH SUH-LQVWaOOHd WKH IROORZLQJ YLdHR aQd VRXQd caUdV, aQd aVVRcLaWHd 
dULYHUV: 

Ɣ VLdHR caUd: NVIDIA ​QXadUR P600 
Ɣ SRXQd caUd: ​ASUS XRQaU AE 

 
II SXUcKaVHd WKURXJK SaQZRUNV, \RX KaYH aOO WKH UHTXLUHd caUdV aQd VRIWZaUHV LQVWaOOHd; 
SURcHHd WR WKH VHcWLRQ ​SFUHHQ SHWXS​. 
 

The required video card is the NVIDIA ​Quadro P600 ​. This card drives the main display monitor                
and the iPad screen. This is a typical installation that would apply to any card for a Windows                  
machine; if you are not familiar with the process, detailed instructions are below. 
 

Install hardware 
1. EQVXUH \RXU PaLQ PRQLWRU LV cRQQHcWHd WR WKH RQbRaUd JUaSKLcV caUd. 
2. II \RX aUH UHPRYLQJ a cXUUHQWO\ LQVWaOOHd JUaSKLcV caUd, RSHQ 'DHYLcH MaQaJHU' aQd cKHcN              

WKH 'DLVSOa\ adaSWHUV' dULOO-dRZQ PHQX IRU WKH cXUUHQW JUaSKLcV caUd. 
3. DRXbOH-cOLcN WKH JUaSKLcV dHYLcH: XQdHU WKH 'DULYHU' Wab, VHOHcW 'UQLQVWaOO' WR UHPRYH aQ\             

dULYHUV aVVRcLaWHd ZLWK WKH cXUUHQW caUd. 
4. AIWHU SRZHULQJ dRZQ aQd XQSOXJJLQJ WKH cRPSXWHU, RSHQ WKH caVH aQd LQVWaOO WKH NVIDIA              

QXadUR P600 LQ WKH PCI VORW (VHH bHORZ, UHd RXWOLQH). II \RX aUH UHSOacLQJ aQ H[LVWLQJ                
caUd, UHPRYH LW aQd UHSOacH LW ZLWK WKH P600. 

a. II WKH NVIDIA caUd LV LQ WKH PC aQd \RX XQLQVWaOOHd WKH IQWHO RQbRaUd dULYHU LW                
dRHV QRW JLYH YLVXaO RXWSXW RYHU VGA RQ WKH PRWKHUbRaUd aQ\PRUH, \RX VKRXOd             
IURP WKHQ RQ RQO\ XVH WKH SRUWV RQ WKH YLdHR caUd. 
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Ɣ Behavior PC - graphics and video cards setup 

ż IQVWDOOLQJ WKH YLGHR FDUG 
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Install software 
1. PRZHU XS WKH cRPSXWHU aQd RSHQ 'DHYLcH MaQaJHU' aQd cKHcN WKaW WKH 'DLVSOa\ adaSWHUV'              

dULOO-dRZQ PHQX VKRZV a QHZ RbMHcW: 'MLcURVRIW BaVLc DLVSOa\ AdaSWHU,' RU VLPLOaU. 
2. VLa \RXU bURZVHU, ​ILQd aQd dRZQORad ​, WKHQ LQVWaOO, aQ aSSURSULaWH dULYHU IRU \RXU QHZ caUd  

a. UVH WKH OaWHVW YHUVLRQ WR daWH, H.J.  

 
FLOH QaPH: 

:;8`6<Ȱgquadroggridgdesktopgnotebookgwin76g<:bitginternationalgwhql`exe 

AW WKH WLPH RI SXbOLcaWLRQ, IBL XVHd WKH YHUVLRQ ​:77`>7Ȱ. 
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3. BacN LQ DHYLcH MaQaJHU, cKHcN WKaW 'MLcURVRIW BaVLc DLVSOa\ AdaSWHU' KaV cKaQJHd WR             
WKH QaPH RI \RXU GPU ('NVIDIA ​QXadUR P600 ​'). 

4. RHVWaUW WKH cRPSXWHU IRU cKaQJHV WR WaNH HIIHcW. 
5. MLJUaWH WKH PaLQ dLVSOa\ PRQLWRU WR aQ NVS JUaSKLcV caUd SRUW XVLQJ a VXLWabOH              

PLQL-DLVSOa\PRUW cabOH, aQd cRQILUP WKaW \RX KaYH YLVXaO RXWSXW. 

 

The speaker is necessary to transmit simple task-related sounds, like beeps and white noise. It 
is driven by an ASUS Xonar AE sound card that has to be manually placed inside the computer. 

Install hardware 
1. RHPRYH WKH PC cRYHU aQd RSHQ WKH PCI caUd UHWaLQLQJ cOLS aV VKRZQ bHORZ: 

 
2. TKH VRXQd caUd ILWV LQWR WKH ORQJ 16[ PCI H[SUHVV VORW dLUHcWO\ abRYH WKH LHQRYR ORJR aV 
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VKRZQ bHORZ: 

 
 
 
 

3. PUHVV WKH caUd LQWR WKH IURQW SaUW RI WKH PCI H[SUHVV VORW (LW ZLOO QRW WaNH XS aOO SRVLWLRQV). 
TKH caUd LV VHaWHd cRUUHcWO\ LI WKH U-VKaSHd JURRYH LQ WKH IacHSOaWH UHVWV HYHQO\ 
VXUURXQdLQJ WKH UaLVHd PHWaO cLUcOH RQ WKH cKaVVLV (UHd aUURZ bHORZ) 

 
 

4. CORVH WKH PCI caUd UHWaLQLQJ cOLS aV VKRZQ bHORZ. TKHQ, SOacH WKH cRYHU bacN RQ WKH PC. 
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Install software 
1. DRZQORad aQd LQVWaOO WKH ASUS XRQaU AE dULYHU IURP ​KHUH ​. SHOHcW WKH WLQdRZV 10 64-bLW 

YHUVLRQ. 
2. IQVWaOO WKH dULYHU VRIWZaUH XVLQJ aOO dHIaXOW VHWWLQJV dXULQJ WKH LQVWaOO 
3. OQcH WKH PC UHVWaUWV, \RX VKRXOd VHH a QHZ bOacN LcRQ LQ WKH V\VWHP WUa\. RLJKW-cOLcN WKH 

LcRQ aQd  
VHOHcW µOSHQ SRQLc SWXdLR¶ 
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4. IQ SRQLc SWXdLR, 
a. UQdHU µPURILOHV¶ VHOHcW µFOaW¶.  
b. UQdHU µOXWSXW DHYLcH¶ dRXbOH-cOLcN WKH µHHadSKRQHV¶ LcRQ WR VHOHcW LW 
c. RLJKW-cOLcN WKH KHadSKRQHV LcRQ, aQd VHOHcW µHLJK IPSHdaQcH¶ 
d. SHW µPOa\bacN CRQILJXUaWLRQ¶ WR: SWHUHR, 192NH], 16 bLWV 
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5. UQdHU µPOa\bacN VROXPH¶ cOLcN WKH µGHaU¶ LcRQ WR cRQILJXUH. SHW WKH OHIW cKaQQHO OHYHO WR 
µ20¶ aQd WKH ULJKW cKaQQHO OHYHO WR µ100¶. 
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6. UQdHU µPURILOHV¶, SUHVV WKH µ+¶ bXWWRQ WR cUHaWH a QHZ SURILOH IRU WKHVH VHWWLQJV. NaPH WKH 
SURILOH µIBL¶ aQd cOLcN OK. 
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YRX caQ QRZ cORVH SRQLc SWXdLR. 

 

 
Ɣ IQ PRZHU VHWWLQJV, cKRRVH µSHUIRUPaQcH RSWLPL]Hd¶ VR WKaW WKH PC QHYHU JRHV WR VOHHS. 

TKH dLVSOa\ caQ JR WR VOHHS aIWHU 1 KRXU RI LQacWLYLW\. 
Ɣ SHW WKH USB cRPPXQLcaWLRQ OaWHQc\ WR 1PV (H[SOaQaWRU\ aUWLcOH ​KHUH ​). 

ż FLQd WKH USB dULYHU XQdHU DHYLcH MaQaJHU (PRUWV (COM & LTP) 
ż RLJKW cOLcN RQ USB SHULaO PRUW (COM) aQd VHOHcW PURSHUWLHV 
ż GR WR PRUW SHWWLQJV, cOLcN RQ AdYaQcHd aQd cKaQJH WKH LaWHQc\ TLPH (PV) WR 1 
ż COLcN OK  
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SaQZRUNV LLC ZLOO KaYH SUH-LQVWaOOHd WKH IROORZLQJ VRIWZaUH: 

Ɣ BRQVaL dHSHQdHQcLHV 
Ɣ FO\CaS2VLHZHU (bRWK [86 aQd [64) 
Ɣ AQacRQda (LQcOXdLQJ VSCRdH) 
Ɣ GLW 
Ɣ LbOULJ YLa GLW CORQH 

(​KWWSV://JLWKXE.FRP/LQW-EUDLQ-ODE/LEOULJ.JLW ​) 
Ɣ VLdHR caUd dULYHU (NVIDIA) 
Ɣ SRXQd caUd dULYHU (SRQLc SWXdLR) 

 
YRX ZLOO QRW QHHd WR ​install ​ aQ\ IXUWKHU VRIWZaUH, bXW \RX ZLOO QHHd WR ​setup​ VRPH RI WKHP. ​II 
SXUcKaVHd WKURXJK SaQZRUNV, \RX KaYH aOO UHTXLUHd VRIWZaUH LQVWaOOHd, SURcHHd WR WKH VHcWLRQ 
SFUHHQ SHWXS​.  
LaWHU, LI \RX ZaQW WR ​update ​ VRIWZaUH, VHH VHcWLRQ ​ ​8SGDWH WKH VRIWZDUH​. 

 

ż II QRW dRQH ZKLOVW LQVWaOOLQJ WKH YLdHR caUd LQWR WKH PC, dRZQORad aQd LQVWaOO WKH 
dULYHU IRU WKH NVIDIA P600 YLdHR caUd 
(​411.81ž-UYadVS-gVMd-deWOXST-RSXebSSO-[MR10-64bMX-MRXeVRaXMSRaP-[LUP.e\e žRU a OaWHU 
YHUVLRQ ​). 
 

ż II QRW dRQH ZKLOVW LQVWaOOLQJ WKH VRXQd caUd LQWR WKH PC, dRZQORad aQd LQVWaOO WKH 
dULYHU IRU WKH XRQaU VRXQd caUd (​XSRaVAE_SeXYT_1.1.17.e\e).ǧ
ǧ

ż DRZQORad ​ aQd LQVWaOO WKH BRQVaL H[HcXWabOH. AW daWH RI SXbOLcaWLRQ WKH ULJ XVHV 
WKH YHUVLRQ ​Bonsai8`;`7`exeȰ . 

Ŷ COLcN ​IQVWDOO 
Ŷ COLcN ​LDXQFK 
Ŷ COLcN ​I DFFHSW 
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YRX VKRXOd QRZ VHH WKH BRQVaL PacNaJH PaQaJHU (SLcWXUH abRYH). YRX dR QRW 
QHHd WR LQVWaOO aQ\ SacNaJHV PaQXaOO\. COLcN ​CORVHǧ

ǧ
ǧ

ż DRZQORad aQd LQVWaOO WKH 64 bLW (​FP]CaT2VMe[eV_2.12.3.2_\64.e\e)ž aQd WKH 32 bLW 
(​FP]CaT2VMe[eV_2.12.3.2_\86.e\e)ž dULYHUV IRU FO\CaS. TKHVH H[HcXWabOH ILOHV 
caQQRW bH dLVWULbXWHd RSHQO\, bXW caQ bH accHVVHd YLa WKH caPHUa PaQXIacWXUHU 
ZHbVLWH ​ RQcH a caPHUa LV SXUcKaVHd. 

Ŷ \86 : 
Ɣ COLcN ​IQVWDOO 
Ɣ COLcN ​NH[W / ​ ​I DFFHSW - NH[W / NH[W  
Ɣ IQVWaOO IRU​ ​AQ\RQH ZKR XVHV WKLV FRPSXWHU / NH[W 
Ɣ IQWHUIacH DULYHU SHOHcWLRQ : SHOHcW​ I ZLOO XVH 8SB FDPHUDV (DOO)​, 

LJQRUH WKH ZaUQLQJ 
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Ɣ COLcN WR cRQILUP / ​NH[W / IQVWDOO 
Ɣ COLcN​ OK 

 
Ŷ [64 : 

Ɣ NRWH ​: LI \RX JHW WKH IROORZLQJ HUURU PHVVaJH, PaNH VXUH \RX ILQLVK 
aQd cORVH WKH [86 LQVWaOOaWLRQ SURJUaP bHIRUH OaXQcKLQJ WKH [64 
H[H: 

 
Ɣ COLcN ​IQVWDOO 
Ɣ COLcN ​NH[W / ​ ​I DFFHSW - NH[W / NH[W  
Ɣ IQVWaOO IRU​ ​AQ\RQH ZKR XVHV WKLV FRPSXWHU / NH[W 
Ɣ IQWHUIacH DULYHU SHOHcWLRQ : SHOHcW​ I ZLOO XVH 8SB FDPHUDV (DOO)​, 

LJQRUH WKH ZaUQLQJ 
Ɣ COLcN WR cRQILUP / ​NH[W / IQVWDOO 
Ɣ COLcN​ OK 
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ż DRZQORad aQd LQVWaOO ​AQacRQda IRU WLQdRZV​. UVH WKH OaWHVW YHUVLRQ. 

 
ż WKHQ SURPSWHd b\ WKH AQacRQda LQVWaOOHU, LQVWaOO VSCRdH (LI HUURU SRSV XS, 

SUHVV ​LJQRUH ​bXWWRQ). CKHcN WKaW VScRdH LV LQVWaOOHd. 
 

ż OSHQ aQ AQacRQda cRPPaQd SURPSW aQd LQSXW WKH IROORZLQJ cRPPaQdV: 
Ŷ WKHQ SURPSWHd WR LQVWaOO BRQVaL LQSXW YHV (\). 

 

 

ż OSHQ SRQLc VWXdLR (AVXV [RQaU AE) b\ ULJKW cOLcNLQJ RQ WKH LcRQ (bOacN) LQ WKH 
bRWWRP ULJKW QRWLILcaWLRQ aUHa RI WLQdRZV RU VHaUcKLQJ IRU AVXV [RQaU AE. 

ż LRad WKH µFOaW¶ SURILOH (RU VHW aOO ILOWHUV WR µOFF¶)​ ​aQd VaYH WKH SURILOH ZLWK WKH QaPH 
µIBL¶. 

ż CRQQHcW WKH VSHaNHU WR WKH KHadSKRQH MacN aQd ULJKW-cOLcN WKH KHadSKRQHV LQ WKH 
LQWHUIacH, VHOHcW µKLJK LPSHdaQcH¶. TKLV ZLOO PaNH \RXU VRXQd caUd RXWSXW a TTL 
XS WR 3VDC VLPXOWaQHRXVO\ WR VRXQd SURdXcWLRQ.  

ż COLcN WKH JHaU LcRQ cORVH WR WKH KHadSKRQHV aQd VHW WKH YROXPH RI WKH OHIW 
VSHaNHU WR 20% aQd WKH ULJKW VSHaNHU WR 100%. 

ż DR NOT cKaQJH WKH V\VWHP YROXPH aIWHU VHWWLQJ XS SRQLc SWXdLR. 
 

 

ż MaNH VXUH WKH PC VcUHHQ JRHV LQ VORW 1 aQd ISad VcUHHQ LQ VORW 2 RI WKH YLdHR 
caUd IURP WKH OHIW RI WKH JUaSKLcV caUd (aV SHU WKH KaUdZaUH JXLdHOLQHV). 

ż II WKH LPad VcUHHQ LV SURYLdLQJ a dLVWRUWHd LPaJH, VHH ​7URXEOHVKRRWLQJ​ VHcWLRQ. 
ż SHW \RXU bacNJURXQd cRORU WR JUH\. 

Ŷ SHW ​128, 128, 128 ​ IRU HacK RGB cKaQQHO. DRQ¶W XVH WKH 
WLQdRZV-SURYLdHd JUH\V! 

Ŷ TKLV LV dRQH VR WKaW WKH PRXVH dRHV QRW VHH a cKaQJH LQ OXPLQaQcH ZKHQ 
BRQVaL VWaUWV. 

ż RHPRYH WKH WaVN baU IURP WKH LPad VcUHHQ (H[SOaQaWRU\ aUWLcOH ​KHUH ​). 
Ŷ RLJKW-cOLcN RQ WKH TaVNbaU, µWaVNbaU VHWWLQJV¶. 
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Ɣ Sound Setup 
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Ŷ UQdHU µMXOWLSOH dLVSOa\V¶, WXUQ ³SKRZ WaVNbaU RQ aOO dLVSOa\V´ RII. 
Ŷ CRQILUP WKaW WKH LPad VcUHHQ LV cRPSOHWHO\ JUH\. 

 
 

ż GR RQWR DLVSOa\ VHWWLQJV (ULJKW cOLcN RQ WKH dHVNWRS bacNJURXQd). 
ż MaNH VXUH WKH LPad VcUHHQ LV VcUHHQ QXPbHU 1 aQd WKH PC VcUHHQ LV VcUHHQ 

QXPbHU 2. 
ż SHOHcW WKH PC VcUHHQ, aQd WLcN µMaNH WKLV P\ PaLQ dLVSOa\¶. 
ż SHW WKH UHVROXWLRQ RI WKH LPad VcUHHQ WR 2048[1536. 
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ż SHW µcKaQJH WKH VL]H RI WH[W, aSSV, aQd RWKHU LWHPV¶ WR 100%.

 
ż II \RX ILQd WKaW WKH YLVXaO VWLPXOXV aSSHaUV RQ WKH ZURQJ VcUHHQ, VHH WKH ​GHQHUaO 

VRIWZaUH WURXbOHVKRRWLQJ ​ VHcWLRQ.  
 

ż CaOLbUaWH \RXU VcUHHQ b\ accHVVLQJ WKH ³NVIDIA CRQWURO PaQHO´ b\ ULJKW cOLcNLQJ 
RQ \RXU dHVNWRS. 

Ŷ UQdHU dLVSOa\ VHOHcW AdMXVW dHVNWRS cRORXU VHWWLQJV. 
Ŷ UQdHU ​1. Select the displa\ \ou Zould like to change ​ SHOHcW ASSOH 

CRORU LCD. 
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Ŷ UQdHU ​2.​ ​Choose hoZ color is set ​SHOHcW UVH NVIDIA VHWWLQJV VHW WKH 
JaPPa WR 2.35 .

 
 

ż GR bacN WR WKH ​ ScUHHQ bXLOdLQJ VHcWLRQ ​, aQd IROORZ WKH LQVWUXcWLRQV WKHUH WR 
cRQILUP WKaW WKH OXPLQaQcH LV 50-60 OX[ acURVV WKH VcUHHQ. 
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ż OSHQ FO\CaSWXUH2, a caPHUa VKRXOd bH OLVWHd LQ WKH CaPHUa OLVW. SHOHcW LW aQd 
SUHVV µCRQILJXUH SHOHcWHd¶. 

Ŷ UQcKHcN aOO PaUNV aW µAXWR¶. 
Ŷ CKHcN WKH WZR PaUNV aW µOQ/OII¶ . 1

Ŷ SHW µFUaPH RaWH¶ WR 30 . 
Ŷ SHW µE[SRVXUH¶ WR 0.7 . 
Ŷ SHW µSKXWWHU SSHHd¶ WR 10 . 
Ŷ SHW µGaLQ¶ WR 12 . 

 

NRWH ​: RQcH HQWHUHd, WKH QXPbHUV ZLOO bHcRPH aSSUR[LPaWLRQV RI WKH QXPbHU 
abRYH - WKLV LV ILQH. 

NRWH ​: II \RX¶UH XQabOH WR cKHcN WKH µOQ/OII¶ bXWWRQ aQd WKH IUaPHUaWH dRHVQ¶W 
cKaQJH, PaNH VXUH µEQabOH/dLVabOH WULJJHU¶ XQdHU µTULJJHU/VWURbH cRQWURO¶ LV 
unchecked​. 

 

ż SHOHcW µTULJJHU/SWURbH¶ LQ WKH PHQX RQ WKH OHIW. 
Ŷ UQdHU µTULJJHU CRQWURO¶ cKHcN µEQabOH / dLVabOH WULJJHU¶. 
Ŷ UQdHU µGPIO 2¶  

Ɣ cKHcN µEQabOH VWURbH IRU WKLV SLQ¶ 

1 ​AfXeV cLecOMRg ERabPe XVMggeV MR XLe TVMggeV CSRXVSP QeRY, MX MW RSX TSWWMbPe XS cLaRge aR]XLMRg MR XLMW QeRY aR]QSVe. SS fMVWX,ǧ
YRcLecO ERabPe XVMggeV aRd WeX aPP XLe ZaPYeW cSVVecXP] (fVaQe VaXe eXc); XLeR cLecO ERabPe XVMggeV agaMR. AfXeV dSMRg XLMW XLe ZaPYeW MRǧ
XLe fMVWX QeRY [MPP NYQT XS WSQe aVbMXVaV] RYQbeV. BYX [LeR YRcLecOMRg ERabPe XVMggeV (XLMW MW [LaX BSRWaM dSeW aYXSQaXMcaPP] [LeRǧ
VecSVdMRg ZMdeS) XLe cSVVecX ZaPYeW WLSYPd VeXYVR. 
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Ɣ VHW µDXUaWLRQ¶ WR ​10 ​ . 
Ɣ SHW PROaULW\ WR ​High 

Ŷ UQdHU µPLQ DLUHcWLRQ CRQWURO¶ VHW µGPIO 2¶ WR µOXW¶ aQd aOO WKH RWKHUV WR µIQ¶. 

 

ż UQdHU µAdYaQcHd CaPHUa SHWWLQJV¶ cKHcN ​Timestamp​, ​Frame counter aQd         
GPIO pin state 

 
ż SaYH \RXU VHWWLQJV 

Ŷ SHOHcW µAdYaQcHd CaPHUa SHWWLQJV¶ LQ WKH PHQX RQ WKH OHIW. 
Ŷ UQdHU µMHPRU\ CKaQQHOV¶ VHW µCKaQQHO¶ WR 1 . 
Ŷ COLcN µSaYH¶. 
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Ŷ TR VWaUW WKH S\BPRd LQWHUIacH W\SH WKH IROORZLQJ cRPPaQdV LQ aQ 

AQacRQda SURPSW. 
Ɣ MaNH \RXU OLIH HaVLHU b\ cUHaWLQJ a VKRUWcXW WR WKH C:\LbOULJ IROdHU: 

VHaUcK IRU µAQacRQda PURPSW¶ LQ WKH WaVN baU, WKHQ ULJKW-cOLcN 
µOSHQ ILOH ORcaWLRQ¶. RLJKW-cOLcN RQ WKH AQacRQda PURPSW VKRUWcXW, 
µPURSHUWLHV¶, aQd HQWHU C:\LbOULJ XQdHU µSWaUW LQ¶. TKHQ dRXbOH-cOLcN 
RQ WKH cRQda SURPSW, aQd PLQ LW WR WKH WaVNbaU IRU IXWXUH XVH: \RX¶OO 
RQO\ KaYH WR W\SH µS\bSRd¶ WR OaXQcK. 

Ŷ SHOHcW WKH bRaUd XQdHU µBSRd bRaUdV¶ LQ WKH OHIW KaQd RI WKH VcUHHQ. 
Ŷ CKaQJH WKH ILHOd ³BR[ QaPH´ LQWR VRPHWKLQJ IROORZLQJ WKLV SaWWHUQ: 

_LEOULJ_ODEQDPH_EHKDYLRU_# ​, H.J. ​_LEOULJ_PDLQHQODE_EHKDYLRU_1 
Ŷ TKH dURSdRZQ PHQX QH[W WR µSHULaO SRUW¶ OLVWV aOO COM SRUWV aVVRcLaWHd 

ZLWK KaUdZaUH cRPSRQHQWV. SHOHcW a VHULaO SRUW IURP WKH dURSdRZQ PHQX 
aQd cOLcN µLRad bRaUd LQIR¶ (RU LI \RX NQRZ ZKLcK COM SRUW LW LV, cKRRVH 
WKaW RQH). 

Ŷ II \RX JHW aQ HUURU VHOHcW a dLIIHUHQW SRUW XQWLO WKH OLVW ZLWK HYHQWV ILOOV ZKHQ 
\RX cOLcN µLRad bRaUd LQIR¶. 
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Ŷ OQcH \RX cRQQHcW XQdHU WKH µLRad bRaUd LQIR¶ bXWWRQ WKHUH aUH VHYHUaO 

WabV. SHOHcW µPRUWV¶ aQd PaNH VXUH WKH IROORZLQJ SRUWV aUH cKHcNHd: BNC1, 
BNC2, aQd PRUW1. 

Ŷ BNC1 ZLOO UHcHLYH WKH FUaPH2TTL SXOVHV WR V\QcKURQL]H WKH YLVXaO 
VWLPXOXV. 

Ŷ BNC2 ZLOO UHcHLYH a TTL RQ VRXQd RQVHW. 
Ŷ PRUW1 ZLOO UHcHLYH a TTL HYHU\ WLPH WKH caPHUa cROOHcWV a IUaPH. 

 
 

 
Ŷ IQ WKH baU aW WKH WRS RI WKH VcUHHQ cOLcN µTRROV¶ ª µRRWaU\ EQcRdHU¶ 
Ŷ IQ WKH ILHOd QH[W WR µSHULaO SRUW¶ W\SH LQ RQH RI WKH UHPaLQLQJ COM SRUWV 

OLVWHd aW SRLQW 5.4 aQd cOLcN µCRQQHcW¶. II \RX JHW aQ HUURU NHHS WU\LQJ RWKHU 
SRUWV. 

Ŷ CKHcN µSWUHaP daWa¶ aQd cOLcN µSWaUW RHadLQJ¶ 
Ŷ CKHcN ZKHWKHU WKH URWaU\ HQcRdHU LV ZRUNLQJ b\ WXUQLQJ WKH ZKHHO LQ WKH 

VHWXS 
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Ŷ NRWH dRZQ WKH COM SRUW (a SURPSW ZLOO aVN \RX IRU WKLV ZKHQ \RX UXQ 
\RXU ILUVW WaVN) aQd cOLcN µDLVcRQQHcW¶ WR dLVcRQQHcW  

 

 
Ŷ IQVWaOO USBTUHH YLHZHU (​UsbTreeView`exeȰ) 
Ŷ OSHQ USBTUHH YLHZHU aQd dLVcRQQHcW aQd cRQQHcW WKH USB cabOH RI WKH 

FUaPH2TTL WR ILQd RXW ZKLcK COM SRUW bHORQJV WR LW, QRWH WKLV dRZQ (\RX 
ZLOO aOVR bH SURPSWHd IRU WKLV ZKHQ UXQQLQJ \RXU ILUVW WaVN) 

Ŷ II \RX ZLVK WR cKaQJH \RXU COM SRUWV aW aQ\ WLPH, \RX caQ dR WKLV LQ 
LbOULJ_SaUaPV\.LbOULJ_SaUaPV.MVRQ 

 

 
Ŷ II \RX dR QRW aOUHad\ KaYH aQ AO\[ daWabaVH VHW XS IRU \RXU OabRUaWRU\, 

IROORZ WKH LQVWUXcWLRQV RQ ​GLWHXb ​. 
Ŷ RLJKW cOLcN RQ WKH SURMHcW QaPH LQ WKH WRS OHIW RI WKH ZLQdRZ aQd cOLcN 

µS\Qc WR AO\[¶. 
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ż FUDPH277L VHWXS 

ż AO\[ PRGXOH VHWXS 

https://github.com/cortex-lab/alyx
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Ŷ IQSXW \RXU XVHUQaPH aQd SaVVZRUd aQd cOLcN µCRQQHcW¶. 
Ɣ II \RX dR QRW KaYH a XVHUQaPH, cRQWacW \RXU AO\[ adPLQLVWUaWRU. 
Ɣ COLcN RQ µGHW VXbMHcWV¶ WR UHWULHYH VXbMHcW LQIRUPaWLRQ IURP AO\[. 

 
Ŷ COLcN µSaYH¶ LQ WKH WRS OHIW cRUQHU RI WKH VcUHHQ. 
Ŷ FROORZ WKH dLUHcWLRQV ​KHUH ​ WR XVH WKH ONE.VHWXS() PHWKRd WR VHW \RXU 

ONE SaUaPHWHUV.  
Ɣ Note ​: the iblenv does not need to be created/activated again as it 

was already done previously. 
Ɣ PXW LQ \RXU ORJLQ aIWHU ³ALYX_LOGIN´ aQd \RXU SaVVZRUd aW 

³ALYX_PWD´. 
Ɣ MaNH VXUH WKH URL LV ​KWWSV://aO\[.LQWHUQaWLRQaObUaLQ ​³​Oab.RUJ ​´ LI \RX 

aUH aQ IBL PHPbHU, RU \RXU RZQ URL LI QRW. 
Ŷ SaYH aQd cORVH WKH ILOH. 
Ŷ LRJ RQ WR AO\[. 

Ɣ NOTE: WKLV dRHV QRW QHHd WR bH dRQH HYHU\ WLPH S\bSRd LV 
RSHQHd XQOHVV \RX QHHd WR SXOO QHZ VXbMHcWV. TR UXQ WKH WaVN 
daLO\, \RX caQ UXQ XQdHU \RXU XVHUQaPH ORcaOO\ (VHH  ​RXQ a 
SURWRcRO ​)  

Ŷ COLcN RQ µMLVc¶ LQ WKH WRS ULJKW cRUQHU. 
Ŷ COLcN µLab LRcaWLRQV¶. 
Ŷ COLcN µadd Oab ORcaWLRQ¶ LQ WKH WRS ULJKW. 
Ŷ Add a QHZ Oab ORcaWLRQ PaWcKLQJ WKH QaPH RI \RXU BPRd bRaUd. 

Ɣ SRPH LQIRUPaWLRQ VSHcLILc WR \RXU VHWXS (H.J. FUaPH2TTL 
caOLbUaWLRQ) ZLOO bH VaYHd KHUH. 
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Ŷ AcWLYaWH \RXU XVHU, VHOHcW ​FDOLEUDWLRQ_PRXVH ​, aQd UXQ WKH 

IUDPH2TTL ​ SURWRcRO. 
Ŷ MaNH VXUH WKaW WKH dRRU WR WKH ULJ LV cORVHd, WKH IR OLJKW LV WXUQHd RQ 

(VKRXOd bH ZaUP WR WKH WRXcK), aQd WKaW WKH FUaPH2TTL LV VHcXUHd WLJKWO\ 
WR WKH bRWWRP ULJKW cRUQHU RI WKH VcUHHQ. 

Ŷ II a WKUHVKROd caQQRW bH UHcRPPHQdHd, PaNH VXUH \RX KaYH WKH IR VKLHOd 
IRU WKH FUaPH2TTL SURSHUO\ cRQQHcWHd. 

 

 
Ŷ MaNH VXUH \RXU VcaOH LV cRQQHcWHd WR WKH PC YLa USB  

  IPaJH UHIHUHQcH:   VcaOH ​[2]​,​ cabOH ​[3]​. 
 
[AOWHUQaWLYHO\ WKLV caQ bH dRQH ZLWK a QRQ USB HQabOHd VcaOH ZLWK WKH 
YaOXHV HQWHUHd PaQXaOO\, VHH bHORZ] 

 
Ŷ FLQd WKH COM SRUW QXPbHU RI WKH OKaXV VcaOH. 
Ŷ EdLW WKH QXPbHU RI WKH COM SRUW LQ WKH YaULabOH ​OAHUS_SCALE_PORT ​LQ 

OLQH 11 RI 
C:\iblrig_params\IBL\tasks\_iblrig_calibration_Zater\task_settings.p\ ​ ILOH 
OAHUS_SCALE_PORT ​ ​= ​ ​NRQH ​  ​# 'COM2'  # SeW WR NRQe fRU 
PaQXal ZeighW lRggiQg 

Ŷ MaNH VXUH WKH ZaWHU IURP WKH ULJ caQ dULS LQWR a cXS SOacHd RQ WKH OKaXV 
VcaOH. TaUH bHIRUH \RX bHJLQ. TKH VWaLQOHVV VWHHO WLS VKRXOd QRW WRXcK WKH 
cXS, VHH LPaJH bHORZ. 
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ż FUDPH277L FDOLEUDWLRQ 

ż :DWHU FDOLEUDWLRQ 

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 IQ P\bSRd: FOXVK ZaWHU > RXQ. 
Ŷ UQdHU µSXbMHcWV¶, VHOHcW µ_LbOULJ_WHVW_PRXVH¶. 
Ŷ UQdHU µLbOULJ_PLVc¶, VHOHcW µIOXVK_ZaWHU¶ aQd UXQ -WKLV LV dRQH ILUVW WR PaNH 

VXUH QRWKLQJ RbVWUXcWV WKH IORZ aQd QR aLU bXbbOHV UHPaLQ LQ WKH WXbLQJ. 
OQcH ZaWHU IUHHO\ IORZV, VWRS WKH µIOXVK_ZaWHU¶ SURWRcRO. 

 

Ŷ FLOO WKH V\ULQJH.  
Ŷ IQ P\bSRd: UXQ ZaWHU caOLbUaWLRQ. 

Ɣ UQdHU µSXbMHcWV¶, VHOHcW µLbOULJ_caOLbUaWLRQ¶. 
Ɣ UQdHU µLbOULJ_caOLbUaWLRQ¶, VHOHcW aQd UXQ µZaWHU¶.  
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Ŷ IQ WKH AQacRQda PURPSW, \RX'OO VHH WKH ETA RI WKH SURcHdXUH. WKHQ 
cRPSOHWHd, aQ RYHUYLHZ ILJXUH (PDF) ZLOO bH VaYHd LQ 
C:/​LEOULJ_GDWD/SXEMHFWV/_LEOULJ_FDOLEUDWLRQ/​<daWe> ​/​<VeVViRQ_Q
XP> ​/UDZ_EHKDYLRU_GDWD​/_LEOULJ_FDOLEUDWLRQ_ZDWHU_FXUYH.SGI 

 
 

NRWH: TKLV caOLbUaWLRQ VWHS aLPV aW HQVXULQJ WKH SXSLO aQd RWKHU bRd\ SaUWV WUacNHd b\ WKH 
caPHUa aUH ZHOO YLVLbOH. TKLV VWHS QHcHVVLWaWHV a PRXVH WR bH SOacHd LQ WKH VHWXS. 

Ŷ TKHUH aUH WZR VOLdHUV RQ WKH caPHUa OHQV: RQH IRU WKH IRcXV aQd RQH IRU 
WKH aSHUWXUH. FaPLOLaUL]H \RXUVHOI ZLWK ZKLcK VOLdHU LV ZKLcK ​� 

Ŷ TKH IRcXV VOLdHU cKaQJHV ZKHUH WKH caPHUa SURdXcHV a VKaUS LPaJH 
(FAR <-> NEAR VOLdHU) 

 

Ŷ TKH aSHUWXUH VOLdHU cKaQJHV WKH aPRXQW RI OLJKW WKaW cRPHV LQWR WKH 
caPHUa (C <-> O VOLdHU) 

Ŷ RXQ WKH YLdHR VHWXS BRQVaL ZRUNIORZ 
Ŷ RXQ BRQVaL b\ RSHQLQJ ​ ​C:\LEOULJ\BRQVDL-2.3\BRQVDL64.H[H 
Ŷ OSHQ WKLV ZRUNIORZ LQ BRQVaL (FLOH > OSHQ): 

C:\LEOULJ\GHYLFHV\FDPHUD_VHWXS\VHWXS_YLGHR.ERQVDL 
Ŷ PUHVV ​Pla\ ​ (JUHHQ aUURZ RQ WRS baU RI WKH BRQVaL GUI), 3 ZLQdRZV VKRXOd 

aSSHaU (SaWXUaWLRQ, PRVLWLRQLQJ, IPaJHHLVWRJUaP)
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Ŷ PRVLWLRQ WKH caPHUa VR WKaW WKH ZKLWH RXWOLQHV RYHUOa\ ZLWK WKH VHWXS LQ 

WKH VcUHHQ µPRVLWLRQLQJ¶  

 

Ŷ PXW a PRXVH LQ WKH VHWXS 
Ŷ FRcXV WKH caPHUa RQ WKH H\H 
Ŷ PRVLWLRQ WKH IR OLJKW LQ VXcK a Za\ WKaW WKH PRXVH LV Pa[LPaOO\ LOOXPLQaWHd 
Ŷ CORVH WKH aSHUWXUH VOLdHU RQ WKH caPHUa OHQV cRPSOHWHO\ b\ VOLdLQJ WKH 

aSHUWXUH VOLdHU WRZaUdV µC¶ (cORVHd), WKHQ RSHQ WKH aSHUWXUH VORZO\ XQWLO 
\RX JHW WKH IROORZLQJ UHVXOW: 

Ŷ TKH UHd SL[HOV LQ WKH µSaWXUaWLRQ¶ ZLQdRZ LQdLcaWH VaWXUaWHd SL[HOV. OSHQ 
WKH aSHUWXUH VORZO\ XQWLO \RX KaYH a IHZ VaWXUaWHd SL[HOV RQ WKH SaZV aQd 
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HaU bXW QRWKLQJ RQ WKH UHVW RI WKH aQLPaO. TKH VSRXW aQd WKH PRXVH cRYHU 
caQ VaWXUaWH. 

 

 
 

 
LaXQcK a WHVW WR cKHcN WKH cRQQHcWLRQ bHWZHHQ WKH BSRd aQd LWV PRdXOHV. 

Ŷ RXQ WKH SURWRcRO ​ESRG_WWO_WHVW ​(XQdHU ​E[SHULPHQWV ​> 
_LEOULJ_PLVF) ​WR PaNH VXUH IUaPH XSdaWHV aQd JR WRQHV aUH SURSHUO\ 
V\QcKURQL]Hd (VHH bHORZ VHcWLRQ RQ KRZ WR UXQ a SURWRcRO). II WKLV UXQV 
cRUUHcWO\, WKH ILQaO aQacRQda SURPSW RXWSXW VKRHSK\XOd ORRN aV bHORZ. 
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SHH TURXbOHVKRRWLQJ, VHcWLRQ ​BSRGBWWOBWHVW IDLOXUH​ IRU ZKaW WR dR LQ caVH WKLV VcULSW IaLOV 
UXQQLQJ. 

 
 

 

Ŷ FURP aQ aQacRQda SURPSW, W\SH S\bSRd 
Ŷ SHOHcW WKH cRUUHcW dHWaLOV IRU WKH dHVLUHd BSRd bRaUd  
Ŷ SHOHcW WKH cRUUHcW XVHU QaPH (H[SHULPHQWHU) 

 
NRWH: P\BSRd dRHV QRW aOORZ \RX WR UXQ a WaVN ZLWKRXW a XVHU aQd a VXbMHcW.  

TR "ORJLQ" aV a XVHU \RX MXVW QHHd WR dRXbOH-cOLcN RQ \RXU XVHU XQdHU "XVHUV". II \RXU XVHU 
LV QRW WKHUH \RX caQ cUHaWH RQH b\ ULJKW cOLcNLQJ aQd HdLWLQJ WKH QaPH RQ WKH ULJKW-KaQd 
VLdH WH[W bR[ WKaW VKRXOd KaYH aSSHaUHd. 

 
 

 
ż WaWHU aQd VcUHHQ caOLbUaWLRQ SURWRcROV, IOXVKLQJ RI ZaWHU aQd WaVN SURWRcROV caQ 

bH IRXQd RQ WKH 'PURMHcWV' PHQX (OHIW VLdH RI WKH GUI) XQdHU IBL/E[SHULPHQWV. 
ż TR UXQ aQ\ RI WKH SURWRcROV, cOLcN RQ WKH SURWRcRO aQd VSHcLI\ WKH dHWaLOV RI WKH 

SURWRcRO RQ WKH 'DHWaLOV' PHQX RQ WKH ULJKW VLdH RI WKH GUI: 
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ż LDXQFK WKH S\BSRG XVHU LQWHUIDFH 

ż RXQ D SURWRFRO 
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ż MaNH VXUH WKH cRUUHcW BSRd bRaUd LV VHOHcWHd LQ 'BRaUd' IRU WKH H[SHULPHQW WR bH 
UXQ; 

ż Add a VXbMHcW: cOLcN RQ add VXbMHcW RQ 'SXbMHcWV' aQd cKRRVH IURP WKH OLVW 
(UXQQLQJ a caOLbUaWLRQ RU ZaWHU IOXVKLQJ SURWRcRO aOVR UHTXLUHV VSHcLI\LQJ a VXbMHcW 
- XVH a PRcN VXbMHcW IRU WKHVH);  

ż TKH IBL WaVN VKRXOd bH UXQ LQ dHWacKHd PRdH - cKHcNbR[ WR WKH OHIW RI WKH ³UXQ´ 
bXWWRQ. 

ż PUHVV 'RXQ' WR VWaUW WKH WaVN, caOLbUaWLRQ RU ZaWHU dHOLYHU\; 
ż TR VWRS a SURWRcRO SUHVV ³SWRS´ aQd LI LW dRHV QRW VWRS, SUHVV ³KLOO´. 
ż II \RX ZaQW WR adMXVW VRPHWKLQJ LQ WKH ULJ ZKLOH a VHVVLRQ LV UXQQLQJ, cOLcN "PaXVH" 

RQ WKH ULJKW KaQd VLdH RI WKH S\bSRd ZLQdRZ, aQd "RHVXPH" aIWHUZaUdV.  

70 



International Brain Laborator\, 2020  
Appendi[ 3: IBL protocol for setting up the behavioral training rig, v6 

 
 

 
WKHQ UXQQLQJ WKH WaVN, cRPSXWaWLRQV aUH dRQH VR aV WR dHWHcW ZKHQ a PRXVH LV dLVHQJaJHd. 
CULWHULa caQ bH IRXQd LQ IQWHUQaWLRQaO BUaLQ LabRUaWRU\ (2020) ASSHQdL[ 2: IBL SURWRcRO IRU PLcH 
WUaLQLQJ. 
TKH GUI dLVSOa\ ZLOO cKaQJH cRORU LI a dLVHQJaJHPHQW cULWHULRQ LV UHacKHd:  

Ŷ G-eenaȰ ȰLess than :66 trials in :; minutesɘ
Ŷ Yell*2aȰ Median response time of latest N � 86 trials �ɘ

than ; times the median response time of whole sessionɘ
AND more than :66 trials performedɘ

Ŷ Reda Ȱ?6 minutes elapsed since session startɘ
 
 

 
IQ WKH IBL, WKH daWa acTXLUHd RQ WKH PC cRQQHcWHd WR BSRd LV WKHQ WUaQVIHUUHd WR a ORcaO VHUYHU 
PC IRU SRVW-SURcHVVLQJ aQd XSORadLQJ RQWR WKH PaLQ VKaUHd daWabaVH. FRU a cRPSOHWH RYHUYLHZ 
RI WKH SLSHOLQH, SOHaVH VHH IQWHUQaWLRQaO BUaLQ LabRUaWRU\ HW aO. (2019) ​DaWa aUcKLWHcWXUH aQd 
YLVXaOL]aWLRQ IRU a OaUJH-VcaOH QHXURVcLHQcH cROOabRUaWLRQ ​. 
 
II \RX KaYH a ORcaO VHUYHU PC, SURcHHd WR LWV LQVWaOOaWLRQ (cI. ASSHQdL[ PaWHULaO RI WKH DaWa 
aUcKLWHcWXUH SaSHU). 
 

 
Ŷ EdLW WKH 'WaVN_VHWWLQJV' ILOH LI cKaQJHV LQ SaUaPHWHUV aUH QHHdHd. 

Ɣ TKH 'WaVN_VHWWLQJV' ILOH LV ORcaWHd LQ LbOULJ_SaUaPV > IBL > WaVNV > 
the_desired_task_name ​ > WaVN_VHWWLQJV.  

Ɣ FRU H[aPSOH, IRU WUaLQLQJCKRLcHWRUOd: 
KWWSV://JLWKXb.cRP/LQW-bUaLQ-Oab/LbOULJ/bORb/PaVWHU/WaVNV/_LbOULJ_WaVN
V_WUaLQLQJCKRLcHWRUOd/WaVN_VHWWLQJV.S\ 

Ŷ TR HdLW JHQHUaO VHWWLQJV, IRU \RXU ULJ JR WR LbOULJ_SaUaPV > XVHU_VHWWLQJV 
Ŷ TR HdLW COM SRUWV JR WR LbOULJ_SaUaPV > .LbOULJ_SaUaPV.MVRQ 

ǧ
 

ǧ
Creating the task 
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ż MRXVH GLVHQJDJHPHQW ZDUQLQJ 

ż 7UDQVIHU GDWD WR \RXU VHUYHU PC 

ż CKDQJH SDUDPHWHUV - EGLW WKH WDVN ILOH 

ż CUHDWH D QHZ WDVN IURP DQ H[LVWLQJ RQH 

https://www.biorxiv.org/content/biorxiv/early/2019/11/02/827873.full.pdf
https://www.biorxiv.org/content/biorxiv/early/2019/11/02/827873.full.pdf
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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1. TKH HaVLHVW WKLQJ WR dR KHUH LV WR cUHaWH a cRS\ WKH HQWLUH IROdHU RI aQ H[LVWLQJ WaVN, HJ 
LbOULJ_SaUaPV\IBL\WaVNV\_LbOULJ_WaVNV_bLaVHdCKRLcHWRUOd aQd UHQaPH LW WR WKH WaVN \RX 
ZaQW 

2. IQVLdH WKLV IROdHU cKaQJH WKH QaPH RI WKH WaVN ILOH WR PaWcK WKH QHZ QaPH IRU WKH IROdHU 
\RX cUHaWHd (WKLV VKRXOd bH WKH QaPH RI WKH WaVN \RX ZaQW WR cUHaWH) 

a. FRU VLPSOH cKaQJHV WR WKH WaVN SURWRcRO, \RX VKRXOd RQO\ QHHd WR cKaQJH WKH WaVN 
ILOH aQd WKH WaVN_VHWWLQJV ILOH 

3. CRS\ WKLV IROdHU aQd SaVWH LW LQWR WKH LbOULJ\WaVNV IROdHU 

 
Getting \our task to appear in the P\Bpod Gui 

1. OSHQ S\BSRd 
2. RLJKW cOLcN RQ SURWRcROV aQd VHOHcW LPSRUW SURWRcRO, QaYLJaWH WR \RXU WaVN ILOH (HJ. 

LbOULJ_SaUaPV\IBL\WaVNV\_LbOULJ_WaVNV_bLaVHdCKRLcHWRUOd) 
3. FLQd WKH WaVN WKaW \RX baVHd \RXU QHZ WaVN RII RI LQ WKH PURWRcROV OLVW aQd cRS\ aQ\ PRVW 

cRPPaQdV IURP WKaW WaVN WR add IRU \RXU RZQ WaVN 
a. TR add a SRVW cRPPaQd WR a WaVN cOLcN WKH + VLJQ b\ LW aQd XQdHU µT\SH RI 

CRPPaQd¶ VHOHcW µE[HcXWH a H[WHUQaO cRPPaQd¶, SaVWH ZKaW \RX cRSLHd IURP WKH 
RULJLQaO WaVN LQ WKH µH[WHUQaO cRPPaQd¶ bR[ 

b. YRX KaYH WR dR WKLV RQH cRPPaQd aW a WLPH, aQd I WKLQN RUdHU caQ PaWWHU KHUH, VR 
add WKHP LQ WKH RUdHU WKaW WKH\ ZHUH LQ RQ WKH RULJLQaO SURWRcRO 

4. TR add a µSHWXS¶ RLJKW cOLcN RQ aQ H[SHULPHQW W\SH (WabV ZLWK SLQN IOaVNV QH[W WR WKHP) 
aQd VHOHcW µadd VHWXS¶ 

5. FLOO LQ WKH QaPH RI WKH H[SHULPHQW \RX ZaQW WR UXQ, VHOHcW \RXU bSRd bRaUd, aQd VHOHcW 
WKH SURWRcRO \RX MXVW cUHaWHd. II WKH SURWRcRO LV QRW WKHUH, WU\ cOLcNLQJ VaYH WKHQ cORVLQJ 
aQd UH-RSHQLQJ WKH JXL. 

a. CKHcN µDHWacK IURP GUI¶ 

TKLV VKRXOd bH VXIILcLHQW WR WKHQ VHOHcW aQd UXQ \RXU WaVN aV aQ\ RWKHU, LI QRW WKHUH LV OLNHO\ VRPH                    
HUURU LQ \RXU cRdH 

 

WKLOH WKH LQVWaOO IXQcWLRQ aVVXPHV QRWKLQJ, WKH XSdaWH IXQcWLRQ KaV WR UXQ IURP ZLWKLQ WKH LbOHQY 
(XQOHVV \RX KaYH JLW LQVWaOOHd V\VWHP ZLdH). TR acWLYaWH WKH HQYLURQPHQW W\SH LQ aQ aQacRQda 
SURPSW: 
(baVe) C:\iblUig>​DFWLYDWH LEOHQY 

TKHQ W\SH: 
(ibleQY) C:\iblUig>​ S\WKRQ XSGDWH.S\ 

TKLV ZLOO WHOO \RX ZKLcK YHUVLRQ \RX aUH RQ, aQd aVN \RX LI \RX ZaQW WR XSdaWH WR WKH OaWHVW 
YHUVLRQ. 
FRU PRUH LQIRUPaWLRQ RQ KRZ WR XSdaWH \RX caQ XVH WKH IOaJV [ -K _ ±KHOS _ ? ] H.J: 
(baVe) C:\iblUig>​S\WKRQ XSGDWH.S\ -K 
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H.J.​ S\WKRQ XSGDWH.S\ -Y 6.4.0 ​ ZLOO XSdaWH WR WKLV SaUWLcXOaU YHUVLRQ. 
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Ɣ A JOXH-RQ ZKLWH bRaUd VKHHW caQ bH SOacHd RQWR WKH dRRU RI HacK ULJ. 
Ɣ TR VZLWcK WKH VLdH WR ZKLcK WKH OULRQ VRXQd SURRI bR[ dRRU RSHQV,  UHPRYH WKH dRRU b\ 

OLIWLQJ/SXVKLQJ WKH WabV RQ WKH KLQJH. 
Ɣ TR PaNH RSHQLQJ aQd cORVLQJ WKH bR[ HaVLHU, ​3D-SULQWHd KaQdOHV​ IRU WKH OULRQ bR[ caQ 

bH PadH WR ILW RYHU WKH NH\. 
Ɣ II \RX aUH QRW UK-baVHd aQd XVLQJ WKH OULRQ bR[, WKH IaQ dRHV QRW KaYH WKH SURSHU SOXJ 

IRU \RXU RXWOHWV. IQVWHad RI XVLQJ aQ adaSWRU, RSHQ WKH ZKLWH bR[ WKaW aWWacKHV WKH IaQ WR 
LWV SRZHU cabOH aQd UHSOacH WKH SRZHU cabOH ZLWK aQ RSWLRQ WKaW PaWcKHV \RXU RXWOHWV.  

NRWH ​: IQ WKH USA, WKH YROWaJH LV ORZHU WKaQ WKH UHcRPPHQdHd YROWaJH IRU WKHVH IaQV, bXW 
WKH IaQ ZLOO VWLOO UXQ aObHLW aW a ORZHU VSHHd. 

 

 

POHaVH VHQd aQ\ TXHULHV RU VXJJHVWLRQV WR ​LQIR+bHKaYLRU@LQWHUQaWLRQaObUaLQOab.RUJ ​ . 
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HDUGZDUH VXJJHVWLRQV 

QXHVWLRQV DQG IXUWKHU VXJJHVWLRQV 

https://drive.google.com/drive/u/1/folders/18tPxDkeJiFH6PVadi693yC6LnPEpQXXR
mailto:info@internationalbrainlab.com
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II \RX caQQRW UXQ WKH WHVW ​ESRG_WWO_WHVW ​ aQd RbWaLQ aQ HUURU PHVVaJH VXcK aV bHORZ: 

 
DR WKH IROORZLQJ: 

Ɣ TU\ UHcaOLbUaWLQJ WKH IUaPH2WWO aQd UHSHaW OaXQcKLQJ WKH WHVW. 
Ɣ II WKH aXdLR TTL SXOVHV aUH QRW dHWHcWHd (VKRZQ b\ HUURU PHVVaJHV VXcK aV "PLVVLQJ 

VWLPXOXV V\Qc. SXOVHV" aQd "PLVVLQJ WRQH V\Qc SXOVHV" LQ \HOORZ cRORU), cKHcN: 
ż  LQ FO\caS, WKaW aOO VHWWLQJV aUH aV VXJJHVWHd abRYH - VRPHWLPHV WKHUH aUH VaYLQJ 

LVVXHV. 
ż II WKH SURbOHP SHUVLVWV, cKHcN WKH SK\VLcaO cRQQHcWLRQ bHWZHHQ WKH caPHUa, bSRd 

aQd VRXQd PRdXOH. 
ż LaVWO\, cKHcN LI WKH cRUUHcW SLQ RQ WKH GPIO cabOH LV cRQQHcWHd aQd cKRVHQ LQ 

FO\caS. 
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1) CRQILUP WKH RULJLQ RI WKH IaXOW LV QRW WKH VSHaNHU, SRZHU RU PLQLMacN cabOH.  
2) CKHcN WKaW WKH VRXQd PRdXOH KaV aOO VZLWcKHV LQ WKH cRUUHcW SRVLWLRQ (FLJ 1 bHORZ): 
3) CKHcN WKaW aOO WKH cRQQHcWLRQV aUH PadH LQ WKH cRUUHcW SRUWV (FLJ 2 bHORZ). 

 

Figure Troubleshooting 1:​ SRXQd PRdXOH VZLWcKHV SRVLWLRQ. 
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Figure Troubleshooting 2:​ SRXQd PRdXOH cRQQHcWLRQV. 

 

1) TKH ULbbRQ cabOH aWWacKLQJ WKH VcUHHQ WR WKH dULYHU bRaUd LV QRWRULRXVO\ ILQLcN\. II \RX aUH 
KaYLQJ bULJKWQHVV LVVXHV RU dR QRW KaYH a VLJQaO, WU\ JHQWO\ UHSRVLWLRQLQJ WKLV cabOH aQd 
HQVXUH LW LV WLJKWO\ VHaWHd LQ LWV cRQQHcWLRQ. 

2) TKHVH VcUHHQV (HVSHcLaOO\ ZLWK WKLV cabOH) caQ bH HaVLO\ daPaJHd. IW LV XVHIXO WR KaYH a 
bacNXS VcUHHQ RQ KaQd. 

3) II WKH BRQVaL dLVSOa\ LV aSSHaULQJ RQ WKH PC VcUHHQ ZKHQ a WaVN VWaUWV, WU\ XQSOXJJLQJ 
WKH ULJ VcUHHQ, UHbRRWLQJ aQd SOXJJLQJ VcUHHQ bacN LQ. OWKHU YaULaWLRQV RI VcUHHQ 
XQSOXJJLQJ aQd UHbRRWLQJ Pa\ aOVR ZRUN. 

4) II \RXU LSad VcUHHQ ORRNV OLNH WKH FLJ 3 bHORZ ZKHQ \RX ILUVW SOXJ LW LQ, dR QRW ZRUU\! TKLV 
LV a cRPPRQ LVVXH aQd WKHUH¶V a UHOaWLYHO\ VLPSOH IL[. 
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Figure Troubleshooting 3 ​: ISad VcUHHQ dLVSOa\V IL]]\ LPaJH. 
 
TKH LVVXH RccXUV bHcaXVH VRPH RI WKH AdaIUXLW dULYHU bRaUdV dR QRW dHVcULbH WKHPVHOYHV 
SURSHUO\ WR WKH PC. WH IL[ WKLV b\ SRLQWLQJ WKH PC WR a ILOH ZLWK WKH SURSHU LSad VcUHHQ 
dHVcULSWLRQ - aQ EDID ILOH. 
 
Step 1:​ OQ WKH PaLQ PC VcUHHQ, ULJKW-cOLcN WKH JUHHQ NVLdLa LcRQ LQ WKH TXLcN-OaXQcK VHcWLRQ RI 
WKH WaVNbaU, aQd RSHQ WKH NVLdLa CRQWURO PaQHO 
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Step 2 ​: NH[W, LQ WKH µSHOHcW a WaVN¶ PHQX RQ WKH OHIW, cKRRVH µVLHZ S\VWHP TRSRORJ\¶:  

 
 
IQ WKH µS\VWHP¶ WUHH, XQdHU µQXadUR P600¶, \RX VKRXOd VHH µNVLdLa DLJLWaO DLVSOa\¶ RQ ZKLcKHYHU 
cKaQQHO WKH LSad VcUHHQ LV cRQQHcWHd WR. UQdHU µEDID SRXUcH¶ \RX¶OO VHH a OLQN WKaW Va\V 
µMRQLWRU«¶ COLcN LW aQd \RX VKRXOd VHH a µMaQaJH EDID¶ ZLQdRZ. COLcN RQ WKH µLRad¶ Wab aQd 
bURZVH IRU a ILOH. FURP WKH µDRcXPHQWV¶ IROdHU RQ \RXU dHVNWRS, RSHQ µASSOHLCD_EDID¶: 
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Step 3: Load the EDID.​ CKHcN WKH SRUW ZLWK µNVLdLa DLJLWaO DLVSOa\¶ aQd cOLcN µLRad EDID¶: 
 

 
TKH LSad VcUHHQ VKRXOd QRZ dLVSOa\ a VLQJOH dHVNWRS, bXW ZLWK WKH ZURQJ UHVROXWLRQ 
 
Step 4: Set the resolution.​ FURP WKH µSHOHcW a TaVN¶ PHQX RQ WKH OHIW, cKRRVH µCKaQJH 
RHVROXWLRQ¶. SHOHcW µASSOH CRORU LCD¶ aQd VHW LW WR LWV QaWLYH UHVROXWLRQ: 2048 [ 1536 
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ǧ

Ɣ When installing Bonsai, it stops Zith µOperation Failed¶ 

 
ż cOLcN ​close ​, LW ZLOO cRQWLQXH WR LQVWaOO. II VWLOO QRW ZRUNLQJ, dHOHWH WKH BRQVaL 

IROdHU LQ WKH C:/LbOULJ/, WKHQ UXQ ​python update.py -v version_number​ aJaLQ 
Ɣ  

Ɣ  T\ping p\bpod in an anaconda prompt does not open a p\Bpod ZindoZ: 
ż ELWKHU QaYLJaWH WR WKH LbOULJ IROdHU, RU VHWXS WKH VWaUWLQJ SaWK: GR WR SWaUW aQd 

VHaUcK IRU "AQacRQda PURPSW" - ULJKW cOLcN WKLV aQd cKRRVH "OSHQ FLOH LRcaWLRQ", 
ZKLcK ZLOO RSHQ a IROdHU RI VKRUWcXWV. RLJKW cOLcN WKH "AQacRQda PURPSW" VKRUWcXW, 
cKRRVH "PURSHUWLHV" aQd \RX caQ adMXVW WKH VWaUWLQJ dLU LQ WKH "SWaUW LQ" bR[. 
CKaQJH WKLV WR C:\LbOULJ, aQd SLQ WKH AQacRQda PURPSW WR WKH SWaUW baU. YRX caQ 
WKHQ W\SH µS\bSRd¶ aIWHU RSHQLQJ AQacRQda SURPSW, ZLWKRXW QaYLJaWLQJ WR WKH ULJKW 
IROdHU. 

 
Ɣ The Bpod is \elloZ and the protocol does not start: 

ż SHOHcW WKH BSRd bRaUd XQdHU WKH KHadHU 'BSRd bRaUdV' LQ WKH OHIW VLdH RI WKH GUI. 
ż PUHVV WKH 'LRad bRaUd LQIR' bXWWRQ RQ WKH 'DHWaLOV' PHQX RQ WKH ULJKW VLdH RI WKH 

GUI. SHOHcW 'PRUWV' aQd PaNH VXUH WKH cRUUHcW SRUWV aUH cKHcNHd (accRUdLQJ WR 
VHcWLRQ 6.1 abRYH). 

ż TU\ WR UXQ WKH SURWRcRO aJaLQ. 
 

Ɣ  Ever\thing seems fine but the task does not start or end: 
ż GR WR WKH AQacRQda SURPSW aQd SUHVV HQWHU. 
ż UQSOXJ/UHSOXJ WKH USBV cRQQHcWHd WR WKH URWaU\ HQcRdHU aQd VWaWH PacKLQH. 
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Ɣ The visual stimulus appear on the computer screen instead of on the iPad screen 
in the rig: 

ż OSHQ ​C:\ ​LEOULJ\YLVXDO_VWLP\GDERUIBLTDVN\GDERU2D.ERQVDL​ LQ a 
WH[W HdLWRU. CKaQJH ​ <JO:DLVSOa\DHYLcH> IURP ³SHcRQd´ WR ³FLUVW´ RU IURP ³FLUVW´ WR 
³SHcRQd´ WR PaWcK WKH dLVSOa\ QXPbHU RI WKH LPad. 

ż RHSHaW WKLV IRU WKH .bRQVaL ILOHV LQ aOO RWKHU WaVN IROdHU LQ 
C:\LEOULJ\YLVXDO_VWLP ​. NRWH WKaW IRU WKH KabLWXaWLRQ WaVN, WKLV LV IRXQd LQ 
C:\LbOULJ\YLVXaO_VWLP\GabRUHabLWXaWLRQTaVN\SKadHUV.cRQILJ; KHUH LW LV OLVWHd aV 
<DLVSOa\DHYLcH>.  YRX Pa\ QHHd WR UHbRRW WKH PC LQ bHWZHHQ WULHV WR JHW WKLV 
ULJKW. 

 
Ɣ Camera s\nc error (could not find camera pulses) 

ż OSHQ FO\CaS, KLW ³CRQILJXUH SHOHcWHd´, ³TULJJHU/SWURbH´ aQd UH-cKHcN WKH 
EQabOH/DLVabOH TULJJHU bR[ (VHH VHcWLRQ 5). 

 
Ɣ Visual S\nc Error: could not find data on BNC1 

ż AdMXVW FUaPH2TTL, HQVXUH LW LV SRVLWLRQHd cRUUHcWO\ aQd dHWHcWV WKH SXOVHV 
ż EQVXUH WKaW WKH IUaPH2WWO caOLbUaWLRQ UHWXUQV JRRd WKUHVKROdV. 
ż RXQ FUaPH2TTL V\QcKURQL]aWLRQ. 

 
Ɣ Sound S\nc Error: could not find data on BNC2 

ż EQVXUH WKH cRPSXWHU YROXPH LV QRW PXWHd. II VR, XQPXWH LW. 
ż EQVXUH aOO ZLUHV aUH aWWacKHd WR WKH SURSHU SRUWV RQ WKH VRXQd caUd, VHH VHcWLRQ 

7.6 RI WKH HaUdZaUH JXLdH 
ż WLQdRZV XSdaWH:  

ż WLQdRZV XSdaWH(V) Pa\ caXVH \RXU VRXQd caUd WR VWRS bHLQJ 
UHcRJQL]Hd b\ ZLQdRZV, aQd cRQVHTXHQWO\ WKH caUd dULYHU caQQRW bH 
XSdaWHd/LQVWaOOHd. 

ż TKH RIIHQdLQJ XSdaWHV cXUUHQWO\ NQRZQ aV SHU AVXV ZHbVLWH aUH 
KB4579311 aQd KB4577671 (\RX PLJKW ZaQW WR cRQILUP WKH QXPbHUV 
RQ \RXU ZLQdRZV PacKLQH). AVXV KaV a OLQN H[SOaLQLQJ WKH VWHSV KHUH: 
KWWSV://ZZZ.aVXV.cRP/VXSSRUW/FAQ/1044486 

ż UQLQVWaOO WKH ZLQdRZV XSdaWH(V), UHLQVWaOO OaWHVW caUd dULYHU, aQd 
UHLQVWaOO WKH ZLQdRZV XSdaWH(V). 

 
Ɣ General troubleshooting (Zorks for most things if all specific troubleshooting 

fails): 
ż CORVH AQacRQdaPURPSW aQd UHVWaUW S\bSRd. 
ż II WKH HUURU PHQWLRQV RQH aVSHcW RI WKH KaUdZaUH aQd caQQRW cRQQHcW (HJ. URWaU\ 

HQcRdHU), WU\ XQSOXJJLQJ aQd UHSOXJJLQJ. 
ż UQSOXJ aQd UH-SOXJ aOO WKH USBV cRQQHcWLQJ WKH BPRd WR WKH cRPSXWHU (H[cHSW IRU 

WKH caPHUa). 
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Ɣ Water calibration issue  

ż CKHcN LI ³IOXVK ZaWHU´ ZRUNV  
ż CKHcN LI WKH COM IRU WKH VcaOH LV cRUUHcW  
ż II WKH\ aUH ILQH aQd ZKHQ UXQQLQJ ZaWHU caOLbUaWLRQ, bSRd cUaVKHV (LQdLcaWHV b\ 

bOXH LED WXUQV LQWR JUHHQ) PLd-Za\ (H.J. ZKHQ \RX¶YH JRW WKH ILUVW caOLbUaWLRQ 
ILJXUH bXW LW dRHVQ¶W SRNH \RX IRU LQSXW RI PLQ aQd Pa[ YaOXH RQ WKH cXUYH). YRX 
caQ WU\: 

Ŷ GR WR WKH daWa IROdHU 
(C:/​LEOULJ_GDWD/SXEMHFWV/_LEOULJ_FDOLEUDWLRQ/​<daWe>) ​aQd dHOHWH 
WKH IROdHUV WKHUH (QaPH VXcK 001, 002, ZKLcK aUH WKH UHcRUd IURP \RXU SUHYLRXV 
UXQ RQ WKH VaPH da\). TKHQ UXQ WKH VcULSW aJaLQ.  

Ŷ IQSXW Pa[ aQd PLQ YaOXHV dLUHcWO\ WR 
C:\iblrig_params\IBL\tasks\_iblrig_calibration_Zater\task_settings.p\ 
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CAD PRdHOV (STL, SLDPRT) aQd WHcKQLcaO dUaZLQJV IRU WKH PaQXIacWXUHd SaUWV (LQ ​daUN bOXH 
bHORZ) caQ bH IRXQd RQ FLJVKaUH: 

KWWSV://ILJVKaUH.cRP/aUWLcOHV/A_VWaQdaUdL]Hd_aQd_UHSURdXcLbOH_PHWKRd_WR_PHaVXUH_dHcLVLRQ-
PaNLQJ_LQ_PLcH_CAD_DUaZLQJV_IRU_LWHPV_OLQNHd_LQ_aSSHQdLcHV_]LS/11638362  

TKH ZKROH CAD aVVHPbO\ ILOH RI WKH ULJ (LQcOXdLQJ QRQ-PaQXIacWXUHd SaUWV) caQ aOVR bH IRXQd 
RQ FLJVKaUH: 

KWWSV://ILJVKaUH.cRP/aUWLcOHV/A_VWaQdaUdL]Hd_aQd_UHSURdXcLbOH_PHWKRd_WR_PHaVXUH_dHcLVLRQ-
PaNLQJ_LQ_PLcH_CAD_ILOHV_IRU_bHKaYLRU_ULJ/11639973 

 

 

84 

Components lists 

MDLQ FRPSRQHQWV 

CajIO]gs QT  DIjaQYh SKU SkddYQIg PgQcI�U
[Qj 

T]jaY CajIO]gs 
j]jaY 

Rig 
frame 

1 
BUHadbRaU
d  MB3030/M TKRUOabV ¼138.00 ¼138.00 

¼416.57 

2 
PRVW 
KROdHUV  PH50/M TKRUOabV ¼6.93 ¼13.86 

3 PRVWV 300 PP TR300/M TKRUOabV ¼9.74 ¼29.22 

2 PRVWV 150 PP TR150/M TKRUOabV ¼6.47 ¼12.94 

2 PRVWV 100 PP TR100/M TKRUOabV ¼5.34 ¼10.68 

1 PRVWV 50 PP TR50/M TKRUOabV ¼4.72 ¼4.72 

2 PRVWV 30 PP TR30/M TKRUOabV ¼4.67 ¼9.34 

4 
CRPSRQHQW 
cOaPS  PMTR/M TKRUOabV ¼22.30 ¼89.20 

3 
RLJKW-aQJOH 
cOaPS  RA90/M TKRUOabV ¼8.87 ¼26.61 

1 
RRWaWLQJ 

 SWC/M TKRUOabV ¼22.00 ¼22.00 

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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cOaPS 

2 
ScUHHQ 
VSacHUV 

10PP, ILW RYHU 
TKRULabV SRVWV, 
3D SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

SMS102__ScUHHQ
MRXQWSSacHU_10P
P 

SKaSHZ
a\V ¼8.00 ¼16.00 

2 
ScUHHQ 
SSacHUV 

72PP, ILW RYHU 
TKRULabV SRVWV, 
3D SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

SMS101__ScUHHQ
MRXQWSSacHU_72P
P 

SKaSHZ
a\V ¼7.00 ¼14.00 

2 
ScUHHQ 
KROdHU WRS 

3D SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

SM101__ScUHHQMR
XQW_TRS 

SKaSHZ
a\V ¼7.50 ¼15.00 

2 

ScUHHQ 
KROdHU 
bRWWRP 

3D SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

SM102__ScUHHQMR
XQW_BRWWRP 

SKaSHZ
a\V ¼7.50 ¼15.00 

Mouse 
holder 

1 

IQcUHPHQWa
O URWaU\ 
HQcRdHU 

24PP, 
SXVK-SXOO, 5V, 
1024 PPR 05.2400.1122.1024 DLVWUHOHc ¼145.00 ¼145.00 

¼1,195.52 

1 
MRXVH 
KROdHU 

3D SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

MH201__MRXVHHRO
dHU_PCV2-X 

SKaSHZ
a\V ¼200.00 ¼200.00 

1 PRRS WUa\ 

3D SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

MH202__MRXVHHRO
dHU_PCV2-P_TUa\ 

SKaSHZ
a\V ¼25.00 ¼25.00 

1 
MRXVH 
cRYHU 

3D SULQWHd - 
ZKLWH, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

MH203__MRXVHCR
YHU_PCV1-X 

SKaSHZ
a\V ¼20.00 ¼20.00 

1 

WKHHO/HQc
RdHU 
cRXSOHU 

3D SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

MH204__WKHHOCR
XSOHU 

SKaSHZ
a\V ¼5.00 ¼5.00 
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1 

LEGO 
ZKHHO/a[OH 
KXb  86652 & 32019 

BULcNLLQ
N ¼2.00 ¼2.00 

1 
MaJQHWLc 
bUHadbRaUd  KBM1/M TKRUOabV ¼266.00 ¼266.00 

1 
HHadSOaWH 
KROdHU  

HPH301__HHadSOaW
HHROdHU_IBL_PCY3
_HLJK_Z 

PURWROab
V ¼200.00 ¼200.00 

2 

HHadSOaWH 
KROdHU 
VWRSSHU 

CNC PacKLQHd 
IURP aOXPLQLXP 

HPH302__HBaU_H
ROdHU_SWRSSHU_LRc
NHU_PCV4_1 

PURWROab
V ¼10.00 ¼20.00 

1 
TUaQVOaWLRQ
aO VWaJH  DT12XYZ/M TKRUOabV ¼280.00 ¼280.00 

1 

SLOLcRQH 
RXbbHU 
SKHHW (cXW 
WR VL]H) 

TR SOacH XQdHU 
PRXVH LQ KROdHU 840-5541 RS ¼32.52 ¼32.52 

ReZard 
deliver\ 
s\stem 

1 PLQcK YaOYH 
1-WXbH, QRUPaOO\ 
cORVHd, 12V DC 225P011-21 

NRHVHa
UcK ¼56.30 ¼56.30 

¼677.81 

1 SWHHO WXbH  316H15RW 
MLcURJUR
XS  ¼1.00 

1 

CRSSHU 
ZLUH 
VHJPHQW 
(80PP) 

SROd aV a VSRRO 
RI 40P OHQJWK. 
80PP UHTXLUHd 
SHU ULJ. 70825773 

AOOLHd 
EOHcWURQL
cV ¼17.20 ¼17.20 

1 
AUWLcXOaWHd 
aUP 

SWUaWR XS-13 
130 PP ZLWK M6 
PRXQWV  HBa\ ¼105.00 ¼105.00 

1 S\ULQJH 60PO 309652 BD ¼0.50 ¼0.50 

1 TXbLQJ 
1/32" ID [ 3/32" 
OD, 50 IW WZ-95702-00 

CROH 
PaUPHU  ¼1.00 

1 
LXHU LRcN 
FLWWLQJ  EW-45502-00 

CROH 
PaUPHU ¼12.00 ¼12.00 

1 
ScaOH 
cRQQHcWRU OKaXV 

30268984 USB 
OKaXV ± MIU # 
30268984 ± IWHP # 

CROH 
PaOPHU ¼111.42 ¼111.42 

https://www.alliedelec.com/product/rs-pro/357794/70825773/
https://www.ebay.com/itm/Fisso-Strato-XS-13-without-base-No-gauge-holder/322494591724?hash=item4b162cf2ec:g:J3MAAOSw3ZRY~4Qe
https://www.coleparmer.com/i/cole-parmer-female-luer-x-1-16-idid-hose-barb-adapter-nylon-25-pk/4550200
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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KLW EW-11015-43 

1 ScaOH 

OKaXV SPX222 
ScRXW PRUWabOH 
BaOaQcH 220 J [ 
0.01 J 

OKaXV ± MIU # 
SPX222 ± IWHP # 
EW-11015-29 

CROH 
PaOPHU ¼373.39 ¼373.39 

Bpod 

1 
BSRd SWaWH 
MacKLQH  1024 

SaQZRUN
V ¼655.00 ¼655.00 

¼1,150.66 

1 

BSRd 
RRWaU\ 
EQcRdHU 
MRdXOH  1022 

SaQZRUN
V ¼119.00 ¼119.00 

1 

BSRd 
FUaPH2TT
L 

RHTXHVW IBL 
YHUVLRQ LQ RUdHU 
'VSHcLaO 
LQVWUXcWLRQV' ILHOd 1501 

SaQZRUN
V ¼198.00 ¼198.00 

1 
BSRd PRUW 
IQWHUIacH  1008 

SaQZRUN
V ¼31.00 ¼31.00 

2 

CAT5H 
CabOH - 3' 
(RJ45)  

MP-5ERJ45UNNK-
003-ND DLJLNH\ ¼3.32 ¼6.64 

1 

CAT5H 
CabOH - 1' 
(RJ45)  

MP-64RJ45UNNK-
001-ND DLJLNH\ ¼3.02 ¼3.02 

2 
0.5P BNC 
CabOH  BKCT2942-50-ND DLJLNH\ ¼6.50 ¼13.00 

1 

BNC WR 
ZLUH 
adaSWHU  314-1394-ND DLJLNH\ ¼6.00 ¼6.00 

1 

BSRd 
APbLHQW 
PRdXOH  10055 

SaQZRUN
V ¼119.00 ¼119.00 

Video 

1 
CaPHUa 
OHQV  MVL16M23 TKRUOabV ¼180.00 ¼180.00  

¼570.65 

 1 

CaPHUa 
CKaPHOHRQ
3  

CM3-U3-13Y3M-C
S 

PRLQWGU
H\ FLIR ¼300.00 ¼300.00 

https://www.coleparmer.com/i/ohaus-30268984-usb-kit-device-for-scout-stx-spx/1101543
https://www.coleparmer.com/i/ohaus-spx222-scout-portable-balance-220g-x-0-01g/1101529?searchterm=SPX222
https://www.coleparmer.com/i/ohaus-spx222-scout-portable-balance-220g-x-0-01g/1101529?searchterm=SPX222
https://www.coleparmer.com/i/ohaus-spx222-scout-portable-balance-220g-x-0-01g/1101529?searchterm=SPX222
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1 
C-PRXQW 
WXbH  CML05 TKRUOabV ¼15.00 ¼15.00 

1 
C-PRXQW 
ULQJ  CMSP100 TKRUOabV ¼6.00 ¼6.00 

1 

9SLQV 
0.15P 
GPIO cabOH 
JST 
cRQQHcWRU  ACC-01-3013 

PRLQWGU
H\ FLIR ¼4.00 ¼4.00 

1 
TULSRd 
adaSWRUV  ACC-01-0003 

PRLQWGU
H\ FLIR ¼4.00 ¼4.00 

1 
USB3 
cabOHV  ACC-01-2300 

PRLQWGU
H\ FLIR ¼8.00 ¼8.00 

1 
IR OLJKW 
VRXUcH  CM-IR30 

CMVLVLR
Q ¼10.00 ¼10.00 

1 
IR SaVV 
ILOWHU 

PRO\HVWHU 87 
IQIUaUHd 
(100[100 PP). 
TUaQVPLVVLRQ 
bHJLQV abRYH 
730 QaQRPHWUHV. 

BH #LE8733 � MFR 
#87P3 

LEE YLa 
B&H ¼18.65 ¼18.65 

1 
WHLJKLQJ 
bRaWV 

WKLWH SOaVWLc, 
85î85î24 PP, 
SacN RI 500 / cXW 
WR WKH VaPH VL]H 
aV WKH IR 
LOOXPLQaWRU OHQV 611-0094 VWR ¼1.00 ¼1.00 

2 

12V, 2A 
SRZHU 
VXSSO\  1470-3166-ND DLJLNH\ ¼12.00 ¼24.00 

 [R
SWL
RQ
aO] 

IR OLJKW 
WHPSOaWH 

II IR OLJKW IURQW 
caQQRW bH 
XQVcUHZHd, XVH 
WKLV aV a 
WHPSOaWH IRU WKH 
ZHLJKLQJ bRaW 
SOaVWLc 

IR101__IR_OLJKW_WH
PSOaWH    

 

Sound 1 SSHaNHU  
HPD-40N16PET00-
32-ND DLJLNH\ ¼6.12 ¼6.12 ¼283.84 

https://www.bhphotovideo.com/c/product/102762-REG/LEE_Filters_87P3_3x3_Infra_Red_87.html
https://www.bhphotovideo.com/c/product/102762-REG/LEE_Filters_87P3_3x3_Infra_Red_87.html
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1 
SSHaNHU 
cabOH 

SSRRO RI 
15,240PP. 400 
PP UHTXLUHd SHU 
ULJ. C1362-21-50-ND DLJLNH\ ¼8.98 ¼8.98 

1 

SSHaNHU 
cabOH, 
3.5PP  TL633-ND DLJLNH\ ¼3.55 ¼3.55 

1 
AXdLR 
APSOLILHU  668-1621-ND DLJLNH\ ¼17.54 ¼17.54 

 

AXdLR 
aPSOLILHU 
PRXQW 

3D SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

AAM101__AXdLRA
PS_MRXQW 

SKaSHZ
a\V ¼7.00 ¼7.00 

1 
DC 
CRQYHUWHU 

SKU LV IRU US 
SaUW. FRU UK, 
XVH 
VEL24US120-U
K-JA. FRU EU, 
XVH 
VEL24US120-E
U-JA. 1470-3166-ND DLJLNH\ ¼11.21 ¼11.21 

1 
SSHaNHU 
PRXQW 

3D-SULQWHd - 
bOacN, YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

SSM3__SSHaNHU_M
RXQW_U3_2 

SKaSHZ
a\V ¼7.00 ¼7.00 

1 

SLOLcRQH 
FRaP SWULS, 
15IW, 
(134PP / 
VSNU) 

UVHd WR OLQH 
3D-SULQWHd 
VSHaNHU PRXQW, 
VR VSHaNHU caQ 
bH SUHVV-ILW 5109K21 

McMaVW
HU ¼0.44 ¼0.44 

1 

UOWUaVRQLc 
MLcURSKRQ
H 

USB XOWUaVRQLc 
PLc, 200NH] UOWUaPLc200K 

DRdRWUR
QLc ¼200.00 ¼200.00 

1 

UOWUaVRQLc 
MLc USB 
cabOH 

USB A WR B MLQL, 
2P AE9929-ND DLJLNH\ ¼2.00 ¼2.00 

1 

MLcURSKRQ
H PRXQW 
WRS 

3D-SULQWHd, 
bOacN,  YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

ME101__MLNHEQcOR
VXUH_TRS 

SKaSHZ
a\V ¼10.00 ¼10.00 

https://www.dodotronic.com/product/ultramic200k/?v=35357b9c8fe4
https://www.dodotronic.com/product/ultramic200k/?v=35357b9c8fe4
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1 

MLcURSKRQ
H PRXQW 
bRWWRP 

3D-SULQWHd, 
bOacN,  YHUVaWLOH 
SOaVWLc, QaWXUaO 
ILQLVK 

ME102__MLNHEQcOR
VXUH_BRWWRP 

SKaSHZ
a\V ¼10.00 ¼10.00 

Stimulus 
displa\ 

1 

LPad 3/4 
RHWLQa 
dLVSOa\ LP097QX1 1751 AdaIUXLW ¼100.00 ¼100.00 

¼368.67 

1 

QXaOLa baUH 
dULYHU 
bRaUd  1716 AdaIUXLW ¼80.00 ¼80.00 

1 

MLQL 
DLVSOa\ 
PRUW-WR-DLV
SOa\PRUW 
cabOH 2P OHQJWK 1698 AdaIUXLW ¼8.80 ¼8.80 

1 

9V DC, 1A 
SRZHU 
VXSSO\  1470-3156-ND DLJLNH\ ¼12.00 ¼12.00 

1 FUHVQHO 
OHQV 

SL]H: 200 [ 160 
PP, WKLcNQHVV: 
2PP, PaWHULaO: 
PMMA, JURRYH 
SLWcK: 0.5PP, 
IRcaO OHQJWK: 
220PP 

BHPA220-2-5 
WX[L 
BRKaL 
OSWLcV 

¼16.00 ¼16.00 

1 LX[ PHWHU 
RS PRO ILM01 
LLJKW MHWHU 123-2223 RS ¼81.52 ¼81.52 

1 
PROaULVLQJ 
ILOWHU 

RRVcR PROaULVLQJ 
FLOWHU OLJKWLQJ JHO 730011 

ZZZ.VWa
JHdHSRW.
cR.XN ¼70.35 ¼70.35 

Compute
r 

1 PC 

- CPU: IQWHO 
CRUH L5-8500 

- RAM: 16GB 
(2[8GB) DDR4 

- HD: 1TB, 3.5", 
SATA3 

  ¼500.00 ¼500.00 

¼888.80 

1 
GUaSKLcV 
caUd 

NVIDIA QXadUR 
P600 

NRWH: II 
dLVcRQWLQXHd, IBL 
UHcRPPHQdV XVLQJ 

 ¼200.00 ¼200.00 

https://www.mouser.co.uk/ProductDetail/Adafruit/1751?qs=sGAEpiMZZMu%252BmKbOcEVhFQfi8wYXkauJJATG3p8VdrS3GXtwDzk9bQ==
https://www.digikey.com/products/en?keywords=1470-3156-ND
https://uk.rs-online.com/web/p/light-meters/1232223/
https://www.stagedepot.co.uk/lighting/gel-kits-accessories/kits/polarising-filter-lighting-gel


International Brain Laborator\, 2020  
Appendi[ 3: IBL protocol for setting up the behavioral training rig, v6 

91 

LQVWHad P620 

1 SRXQd caUd ASUS XRQaU AE   ¼70.00 ¼70.00 

1 MRQLWRU DELL H2016KY   ¼100.00 ¼100.00 

1 

MLQL 
DLVSOa\ 
PRUW-WR-DLV
SOa\PRUW 
cabOH 2P OHQJWK 1698 AdaIUXLW ¼8.80 ¼8.80 

1 
KH\bRaUd 
aQd PRXVH    ¼10.00 ¼10.00 

Enclosur
e bo[ 

1 OULRQ 9U 
600 [ 600 
AcRXVWLc WaOO 
CabLQHW 

9U OULRQ ¼301.73 ¼301.73 

¼387.68 

[R
SWL
RQ
aO] 

OULRQ bR[ 
dRRU 
KaQdOH 

3D SULQWHd OBH1__OULRQ_bR[
_KaQdOH_baU 

SKaSHZ
a\V ¼12.95 ¼12.95 

[R
SWL
RQ
aO] 

110V IaQ 

SXQRQ SP103A 
FaQ ILWWLQJ LQ 
OULRQ 9U (USA 
YROWaJH 
cRPSOLaQW) 

LLQN WR SURdXcW APa]RQ ¼30.00 ¼30.00 

2 

20[20PP 
T-VORW UaLO, 
51cP, M5 
TKUHad 

 

20-2020 80/20 

¼8.00 ¼16.00 

2 

20[40PP 
T-VORW UaLO, 
51cP, M5 
TKUHad 

 

20-2040 80/20 

¼13.50 ¼27.00 

         

Legends 1 

SLQJOH-WLPH SXUcKaVH LWHP SHU OabRUaWRU\. 

MaWHULaO TXaQWLW\ RUdHUHd LV VXIILcLHQW WR 
accRPPRdaWH VHYHUaO ULJV.     

       TOTAL ¼5,940.20 

https://www.rackcabinets.co.uk/collections/acoustic-wall-cabinets/products/9u-acoustic-wall-cabinet-600-x-600
https://www.amazon.com/SUNON-SP103A-1123LST-GN-2200-Sleeve-Bearing/dp/B00DEEZ1YE/ref=pd_sbs_147_1/139-4467267-6386649?_encoding=UTF8&pd_rd_i=B00DEEZ1YE&pd_rd_r=1eb02b0f-a19d-11e9-ba92-bb067f05f30f&pd_rd_w=ejQbh&pd_rd_wg=DD6is&pf_rd_p=588939de-d3f8-42f1-a3d8-d556eae5797d&pf_rd_r=CE7MQE0E384552RT8PV2&psc=1&refRID=CE7MQE0E384552RT8PV2
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SFUHZV DQG EROWV 

Pkgd]hI QTY TPgIad HIad LI[OjP MajIgQaY 

IR OLJKW, PLcURSKRQH aQd KHadbaU KROdHU 
SRVW 3 M6 SHWVcUHZ 20 PP SWHHO 

MRXVH bRd\ KROdHU 4 M6 CaS VcUHZ 45 PP SWHHO 

CaPHUa WR SRVW 1 M6 SHWVcUHZ 20 PP SWHHO 

HHadbaU KROdHU WR SRVW 1 M6 FOaW KHad 14 PP SWHHO 

ScUHHQ SRVWV 2 M6 CaS VcUHZ 16 PP SWHHO 

MaJQHWLc baVH WR bUHadbRaUd 4 M6 CaS VcUHZ 16 PP SWHHO 

ScUHHQ KROdHU WR cRPSRQHQW cOaPS 4 M6 CaS VcUHZ 12 PP SWHHO 

WaWHU dHOLYHU\ WR ILVVR aUP 1 M6 NXW N/A SWHHO 

RaLOV LQ HQcORVXUH bR[ 12 M5 HH[ bROW 15 PP SWHHO 

BUHadbRaUd WR UaLOV 4 M5 
PKLOLSV SaQ 
KHad 12 PP SWHHO 

PRVW-aVVHPbO\ LQVHUWLRQ QXWV 4 M5 N/A N/A SWHHO 

IR OLJKW WR SRVW 1 M4 
TKXPb 
VcUHZ 8 PP SWHHO 

MLcURSKRQH WR SRVW 1 M4 
TKXPb 
VcUHZ 12 PP SWHHO 

WKHHO WR cRXSOHU 3 M3 
SORWWHd 
cKHHVH KHad 10 PP N\ORQ 

RRWaU\ HQcRdHU WR PRXVH KROdHU 3 M3 
PKLOLSV SaQ 
KHad 5 PP SWHHO 

HHadbaU KROdHU WKXPbVcUHZV 2 M3 
TKXPb 
VcUHZ 6 PP SWHHO 
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