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Fig. 1. Year-to-year citations of three major open-source software packages for simuli presentation
and response collection: Psychtoolbox (based on the total citations to Brainard, 1997; Klein et al.,
2007; and Pelli, 1997), PsychoPy (based on the totwl citations to Peirce, 2007, 2009; Peirce et al.,
2019; and Peirce & MacAskill, 2018), and OpenSesame (based on the total citations to Mathot et al_,

2012). The year 2021 is pll’l]l] up to May 15 (du:l are n.pruLnLLd by the :)pcn urdu! Each dot

SLid TEHFE (Lin et al., 2022)

Lin, Z., Yang, Z., Feng, C., & Zhang, Y. (2022). PsyBuilder:
an open-source, cross—-platform graphical experiment
builder for Psychtoolbox with built-in performance
optimization. Advances in Methods and Practices in
Psychological Science, 5(1), 25152459211070573.
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ekl Psychtoolbox  About

Psychtoolbox-3

The Psychophysics Toolbox Version 3 is a set of freely available functions that
extends MATLAB and Octave with functions for research-grade stimulus
presentation and response collection for neuroscience and other application
domains. The Psychtoolbox core routines provide reliable, precisely-timed, and
efficient functions for stimulus presentation and response collection in
different modalities.

Psychtoolbox is a fully open source solution compatible with Linux, Windows
as well as Mac. Moreover, it is one of the most successful open source
toolboxes in science in general.

Psychtoolbox on GitHub Download instructions

Our Services Team Contact & Links
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http://psychtoolbox.org/

6.3 BEIPsychotoolbox

o EEBAREFZSIEZRIYIRFTE RS T RA87IPREE-64bit Matlab

=+

o ZXgstreamerFSilk
o J4Psychotoolboxf[E fFRIS

%?%miu Learn I ng M atlabi1¢;% gstreamer-1.0-msve-xB6_64-1.18.1.ms
|:|:| ®  Psychtoolbox-3-Psychtoolbox-3-3.0.17.5-0-g9993c8f zip
® -Tl-jz gu \ Psyc htool box_ 3 _ "8 Slik-Subversion-1.12.0-x64 zip

Psychtoolbox-3-
9993¢8f\PsychtoolboxF3
R




6.3 BEPsychotoolbox

o FEYAEIEKE#E NIBIMATLABEZ Octavery ' HarB3
o ML HEO>>HIASetupPsychotoolbox
o HIEnjoy/E, FIREZEENTERGEENA]

{ Octave
() REE) @ ( i LR L R A il

[~ ] LSEET | Lboxo-9993080E yehtoolbuSs tupayohtoolbar | 48 [
o] & X @380

A GNU Octave, version 6.1.0

v Copyright (C) 2020 The Octave Project Developers.

ehtealbox-3-3. 0. 17. 5/Psychtoolbox-3-Psyehtoolbox-3-3993c8£/Psychtacl box v| & 4

i ~|This is free software; see the source code for copying conditions.
There is ABSOLUTELY NO WARRANTY; not even for MERCHANTABILITY or
PsychAlpha FITNESS FOR A PARTICULAR PURPOSE. For details, type 'warzanty'.

PsychAlphaBlending
PsychBasic
PsychCal
PsychCalDemoData

Octave was configured for "x86_64-w64-mingw3z".
Additional information about Octave is available at https://www.octave.org.

Please contribute if you find this software useful.

PsychColorimetric
For more information, visit https://www.octave.org/get-involved.html

PsychColorimetricData

PsychContributed 2 gs.html to learn how to submit bug reports.
PsychDemos For information about changes|[from previous versions, type 'news'.
PsychDocumentation
v T 5
o = Will setup working copy of the Psychtoolbox folder ingide: C:\2022F %L {OIEEFFIRL! R R AR EE e E SRR CrEdEs
Tir=iA T ¥ oolbox-3-5983c8£\Psychtoolbox

%0

warning: savepath: current path saved to ~\.octaverc

= = ar & e How adding the new Psychtoolbox folder (and all its subfolders) to vour MATLAB/OCTAVE path.
screen double 11 0 warning: savepath: current path saved to ~\.octaverc
Success.
screens. double x1 0
w double Ixl 10

Running post-install routine...

warning: savepath: current path saved to -\.octawerc
Adding PsychStartup() call to startup file for Psychtoolbox at G:\Users\iMAC\.octaverc

PsychStartup: Adding path of installed GStreamer runtime to library path. [C:\gstreamer\l.0\msvc_x86_64\bin]
Gctave major version € detected. Will prepend the following folder to your Octave path:

ese4
warning: savepath: current path saved to -\.octawerc

Trying to trigger an update of the fontconfig cache if that should prove neccessary.
This may take a couple of seconds, or sometimes even minutes. Please be patient...

Done with post-installation. Psychtoolbox is ready for use.

GENERAL LICENSING CONDITIONS AND TERMS OF USE:

SetupPsychtoolbox
ScreenTest

Almast all Af the marerial anntained in The Psvehtanlbax-3 distriburinn

Enjoy!

£ | &4E0  HHE  WEE EEEESR

B8\ Psychtoolbox-3-Psychtoolbox-3-3.0

C\Z0REFLLEERFRR WA A\ EE e EEEE Edeats B8\ Peychroolbox-3-Psychtoolbox-3-3.0.17. 5\Psychtoolbox-3-Psychtoolbox-3-9993c3 L\ Psychtoolbox\P

Press RETUEMN or ENTER to confirm you read and understood the above message.
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o EHSEOMANScreenTest, FFIEHRMEBRINE %,
o MRXBTEIFAR, HAREE. FEREFRIERAIT
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o JNR{EAOctave, FZMFRropengl32.dIIX3HF
- {5140:C:\Program Files\GNU Octave\Octave-

6.1.0\mingw64\bin\opengl32.dll

»> ScreenTest

#x*a* ScreenTest: Testing Screen 0 Axaas
PTB-INFO: Type 'PsychtoolboxVersion' for more detailed version information.

PTIB-INFO: 'PsychPaidSupportAndServices'.

PTB-INFO: This is Psychtoolbox-3 for Microsoft Windows, under GNU/Octave 64-Bit (Version 3.0.
PTB-INFQ: OS5 support status: Windows 10 (Version 10.0) supported and tested to some limited degree.

17 - Build date: Dec 3 2020).

PTB-INFOQ: Most parts of the Psychtoolbox distribution are licensed to you under terms of the MIT License, with
PTB-INFQ: some restrictions. See file 'License.txt' in the Psychtoolbox root folder for the exact licensing conditions.

PTB-INFO: For information about paid priority support, community membership and commercial services, please type

PTB-INFO: S5eems like Psychtoolbox is running inside a Virtual Machine? This doesn't provide sufficient

wisual stimulus timing precision for research grade wisual stimulation. I will disable most

PTB-INFO: tests and calibrations so you can at least get your scripts running for demo purposes. Other
PTB-INFO: presentation modalities and various Psychtoolbox functions will only work with limited functiomality
PTB-INFO: and precision. Only use this for demos and simple tests, not for real experiment sessions!

PTB-INFO: Another reason for lack of hardware OpenGL could be that GNU/Octave's own opengl32
PTB-INFO: has not been deleted or renamed by you, so it is enforcing software rendering.
You have to delete or rename that file and restart Octave for this to work.

C:\Progzam Files\GNU Octave\Octave—6.1.0\mingwé4\bin\opengl32.dll

.dll library

E.g., on Octave-6.1 at its standard installation location, the file to delete or rename would be likely this:

PTB-INFO: OpenGL-Renderer is VMwazre, Inc. :: llvmpipe (LLVM 7.1.0, 256 bits) :: 3.1 Mesa 20.1.10

PTB-INFO: VBL startline = 1080 , VBL Endline = -1

PTE-INFO: Beamposition gueries unsupported or defective on this system. Using basic timestamping as fallback.

PTB-INFO: Timestamps returned by Screen('Flip') will be therefore less robust and accurate.

Small deviations between reported values are normal and no reason to WOIIY.

Measured monitor refresh interval from VBLsync = 0.000000 ms [inf Hz]. (0 valid samples taken, stddev=0.000000 ms.)
Reported monitor refresh interval from operating system = 16.949153 ms [59.000000 Hz].

WINDOWS DWM DESKTOP COMPOSITOR IS ACTIVE. On this Windows-10 or later system, Psychtoolbox can no longer reliably detect if
this will cause trouble for timing and integrity of visual stimuli or not. You might be just fine, or you could be in trouble.

Use external measurement egquipment and independent procedures to verify reliability of timing if you care about proper timing.

All display tests and calibrations disabled. Assuming a refresh interval of 59.000000 Hz. Timing will be inaccurate!

This session of your experiment was run by you with the setting Screen('Preference', 'SkipSyncTests', 2).
This means that some internal self-tests and calibrations were skipped. Your stimulus presentation timing

may have been wrong. This is fine for development and debugging of your experiment, but for running the real
study, please make sure to set Screen('Preference', 'SkipSyncTests', 0) for maximum accuracy and reliability.

*x*&x® ScreenTest: Done With Screen (0 *&%xax
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o FTIEE— T M3, A AFlipScreen
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% FlipScreen.m

]

% This program opens a wWwindow using Psychtoolbax 3.0,

% wait for 5 =secs, and then makes the window white for 5 secs, and then cl
% the windo

£

%2 written for Psychtoolbox 3 on the PC by YW and revise in 2022




o Screent’# EPsychotoolbox s E

PR 2 o

= ZHRY, BE—RINT

o EHSHOTMAScreengiZdoc Screen, BFEFScreenBEFINB.

- doc Screen
* Screen

clear all

screens=0;

[wPtr, rect]=Screen( OpenWindow' , screens, 0, []);

HideCursor;
£1C
while toc<b
end

black=BlackIndex (wPtr) ;
white=WhiteIndex (wPtr) ;
Screen(’ FillEect’ , wPtr, white) ;
Screen(wPtr, "Flip’);

g &8 5

while toc<b

end

Screen( Close’, wPtr):
ShowCursor;

>> Screen
Usage:

% Activate compatibility mode: Try to behave like the old Mac05-9 Psychtoolbox:
oldEnableFlag=Screen ('Preference', 'Emmulate0ldPTB', [enableFlagl]):

% Open or close a window or texture:

[windowPtr, rect]=5Screen('CpenWindow', windowPtrOrScreenNumber [,color] [,rect] [,1
entRect] [, fbOverrideRect] [, vrrParams=[]]):

[windowPtr, rect]=5creen('CpenCffscreenWindow’', windowPtrOrScreenNumber [,color] [
textureIndex=5creen('MakeTexture', WindowIndex, imageMatrix [, optimizeForDrawhAn
oldParams = Screen|('PanelFitter', windowPtr [, newParams]);

Screen('Close', [windowOrTextureIndex or list of textureIndices/offscreenWindowl
Screen('CloseAll');

% Draw lines and solids like QuickDraw and DirectX (05 9 and Windows):
currentbuffer = Screen('SelectStereoDrawBuffer', windowPtr [, bufferid] [, param
Screen('DrawlLine', windowPtr [,color], fromH, fromV, toH, toV [,penWidthl]):
Screen('DrawlArc',windowPtr, [color], [rect], starthngle, archAngle)

Screen('FrameArc', windowPtr, [color], [rect],startingle, archAngle[, penWidth] [,penH
Screen('FillaAre',windowPtr, [color], [rect], starthngle, archngle)

Screen('FillRect', windowPtr [,color] [,rect] ):

Screen('FrameRect', windowPtr [,color] [,rect] [,penWidth]):

Screen('FillCwval', windowPtr [,color] [,rect] [,perfectUpToMaxDiameter]):
Screen('FrameCval', windowPtr [,color] [,rect] [,penWidth] [,penHeight] [,penMod
Screen('FramePoly', windowPtr [,color], pointList [,penWidth]):
Screen('FillPoly', windowPtr [,color], pointlList [, isConvex]):;

% New CpenGL functions for 05 X:



clear all

screens=0;

[wPtr, rect]=Screen( OpenWindow , screens, 0, []);

HideCursor;

Tt o REMINSH

whale:dacs: - ‘OpenWindow’: FTHETI@E/E

end ﬁgf[]

black=BlackIndex (wPtr) » screens=0: EEE RS HITFHF

white=WhiteIndex (wPtr) ; - 0: BORERE

Screen(’ FillRect’, wPtr, white) ; N [] . 1§FH,¥jﬁ,A1E’ EDIETE%SEZ/I\
Screen(wPtr, "Flip’ ), }?F%

tic o REMMESH:

while toc<5 - wPtr (window pointer) : B

end E@fﬂﬁﬁ (hancHe)

Screen(’ Cloze’, wPtr): * rect: DE["Jj(/J\ W'Jﬁﬂ, EJ:%
showCursor ; %1‘5[0 O]f‘nET% ﬂé*’%[] 600

900])
i—ik: >>Screen ‘OpenWindow"

rect =

0 0 1600 900




o [windowPtr,rect]=Screen('OpenWindow',windowPtrOrScreenNumber
[,color]
[,rect][,pixelSize][,numberOfBuffers][,stereomode][,multisample][,imagin
g mode]);

® giifcolor

e KiAARBE

® i;@ﬁ)‘(%ﬁ@ IFIE=EEE, [255 255 2551 8H®, [255 0 0]af, LUtk
® K/)\rect

® FIANAREK/N

® HEMK/: [00250100], RELLAEERA (0, 0) , ATALERA

(1024, 768) FFEILMIRRATENX

® FRMASH—BAZTTIMNLE, FRKAERT.




clear all

screens=(;

[wPtr, rect]=Screen(’ OpenWindow , screens, 0, []};

HideCursor; ) o HideCursorFg i i fix
tic — E3 J—
while 1ocsS | While end 2 B—H{EIFEA) ’ Showcqrsorﬁm%ﬁm
end ) : o TicHISTTAY
black=BlackIndex (wPtr) ; o TocHr&E 12 BNET|g]

white=WhiteIndex (wPtr) ;
Screen( FillRect’ , wPtr, white) :
Screen(wPtr, "Flip' )

- f5lan, FrELisENETEE
B5F, RBER

f1c

while toc<bh

end

Screen( Close’, wPtr);

chowCursor ;




clear all

screens=(;

[wPtr, rect]=Screen(’ OpenWindow , screens, 0, []};
HideCursor;

£ic

while toc<h

aid Help Blacklindex

[black=ElackIndE}: (wPtr) ;] o RIGHAHEKERMAEXT
white=WhiteIndex (wPtr) ; & E’\J %I:& 1E o

SC'rE-E-r“:-'1-'-:i_lllzi;:'--:'lz’._.l.urlj'll:rJ white) o *E:Ei?(%zg{aﬁl\]g-i ES |:|J il%, [
Screen(wPtr, “Flip )

tie | 1H3ﬁ§§11§§.o

while toc<5 « [127 127 12717 &
end
black =
Screen( Close’, wPtr):
showCursor; 0
white =




clear all

screens=(;

[wPtr, rect]=Screen( OpenWindow , screens, 0, []);

HideCursor;
Eic
while toc<h
end
black=BlackIndex (wPtr) ;
white=WhiteIndex (wPtr) ; e Fill ReCt%E ] IEI;‘E,L\%EHZZ
?reeni ;111%;9:.,1;1;1“:: B » Screen(‘FillRect’,wPtr,black):{%
creeniwPtr, 5 g 41 7 3 B
'tic‘ : ] : %Eﬁ;i/\ﬁ'j.jll‘\@ ' .
. Screen ‘FillRect”? - Screen('FillRect',wPtr,white); 1%
while toc<b , .
il EERAARE
Seerenlt CIREET, wPEe): - Screen(‘FillRect’, wPtr , [255 O
ShowCursor 0 DAFFREFIEFRNAE

- Screen(‘FillRect’, wPtr, [0 255
01, [00 50 50)¥EEXEIE
FEREFE




clear all

screens=(;

[wPtr, rect]=Screen(’ OpenWindow , screens, 0, []};

HideCursor;
£
while toc<5 o FlipTi /& O Y]t
end

. YA <) T AN 12
black=BlackIndex (wPtr) ; jiEi'E = ] DEJ:J:&?UE{ - ;E, 1§E
white=WhiteIndex (wPtr) : SEORNARIFRERZIN
Screen( FillRect™ , wPtr, white) ; 1%%35I}L,E,]}=é;‘-§ I:I}A_LL/_/_ 5'-% J
Sersenfebey, RIS ¥ R s FT—mi(frame) A, EE
e Screen 'Flip'? 0 B+ 8] BB £S5 4
while toc<h
end

Screen( Close’, wPtr):
showCursor ;




clear all

screens=(;

[wPtr, rect]=Screen( OpenWindow , screens, 0, []);
HideCursor;

£ic

while toc<h

end

black=BlackIndex (wPtr) ;
white=WhiteIndex (wPtr) ;
Screen( FillRect’ , wPtr, white) ;
Screen(wPtr, "Flip’);

f1c

while toc<bh

end ® %lﬂ*%i@

Screen ‘Close™?

Sereent Closs, wrts) o Screen(‘CloseAll’) %A Br

B85




[4x>]]

o fEFlipScreensh N M—L KB, BEHBIREMTATE
b ?

clear all

screens=0;

% Ptr, rect]=Screen |"OpenWNindow' ,screens, 0
[wPtr, rect]=5creen| r2creens, | 55)):% open a winodw with blue =screen
Hide_Lursaor;
tic
—|lwhile toc<: % waiting for 3 =secs
end
black=BlackIndex (WPLr) !
white=WhiteIndex {wPtr):
% Screen|'FillRect',wPtr,white};
Screen | [ E! s WEBE L [0 255 8] 50 = 100 12007y % £ill in g green rectangle in: [SO00 S00 1000 20040]
Screen (WBtr, i JiE
Eic
=|lwhile toc<l ¥ waiting for 1 secs
end
Screen 2! . wPEr)

ShowCur=sor;




[ PTBEYScreencl ##% 1> T gk

o EIHE
- RIAZSWMEENMTE . ITTnRIE
- BfElfEES (ms)

s BRITARN (F—EAR)
- MR
- FEFES (ms)
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[ PTB‘EFH iz ]

o BE /T1H (screen) =F O (window)

:,l:]-ﬂ:';‘l“ilq ] - OpenWindow

- DrawLine, DrawText,
DrawTexturesZs

- FillRect. FillOvalZs

- Flip
- KbCheck. KbName

s2oA— et - Close
T~ XA O - CloseAll

o



[PTBHEORNZETETE)

o B3 ScreenFREBVMASHE, EORNSHEMHITHE
MITH], GRS RIALRY |
® ik
o it
o \E
® X/
® Hit

o [newX,newY]=Screen('DrawText', windowPtr, text [,x] [,y] [,color]
[,backgroundColor] [,yPositionlsBaseline] [,swapTextDirection]);




[ PTBRY R O 113 K B} 8] 3= i ]

s BEORNTEEAEREE A (offscreen) #HiT.

o FERRK], BIdScreenl)FR#FlipESH, THlEA
ZATIEYIEEIEEE (onscreen) .

o ILFIERZATIHME T, FHMNEBEORNSEE,




[ PTBRY R O 113 K B} 8] 3= i ]

o AISLINRIEZIN, FREBIRIERMIAIEHE .
o AIIEFIRIAZ NS Bra58IM (frame) RlIFT[REIZ
o A[{EHI|FEIE ERTIB) 2 IR, LAKKRIA S ZIET(],




PTB-F1EATHIRMEE 57 %

o ScreentHYWAEEBITHIEFSRBMATLABGSE .
o MR ScreenFHEITHRHI OB FSSFIE:
® Ctrl+C, Alt+TabiBEMATLABA S E ALK, A
® clear Screen
® clear mex
® Screen('CloseAll’)
® Ctrl+Alt+Delete NMEZEIEZE KHIScreentz [+
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o FTET1 MM, & HNFunkyScreen,
- EEEE L headerE 2.

- - T i
FUnNEYoCreen.Im

- = i LA T = el e e =
3 opens a window using psychtoolbox 3,

¥ makes the window to show shapes and texts in a funky way
%

oo N Ld R

T Written by YW and revised in 2027




screenthum=0;
[wPtr, rect]=Screen( OpenWindow , screenlum) ;
black=BElackIndex (wPtr) ;

white=WhiteIndex (wPtr) ; @ :'I:TJ:F_/I\;‘&T H

% blank the Screen and wait a second ® iﬁfﬁ%rﬁl@
Screen(’ FillRect’ , wPtr, white) : PY t}]ﬁiuﬁﬁ = ;EE,;"—-\'
Screen(wPtr, "Flip’): ° E1$5ﬂ"%ﬂ
HideCursor;

ti1g

while toc<h

end




% make a rectangle in the middle of the screen flip colors and size

Screen( FillRect’ , wPtr, black) ;
vbl=Screen{wPtr, “Flip' ): % collect the time for the first flip with wbl

monitorFlipInterval=5Screen( GetFlipInterval’, wPtr):

Screen ‘GetFliplnterval'?

o MEMOETAEER, VIREBISKRER
o vblZAIH | 2 I E O F R BIETZI =

o GetFlipInterval3X 158 Rl#—miFr A BYRTIE]
o INRFIFHIZEE60HZ, monitorFlipinterval21000/60=17Z#

el ZREERMHKE, XBETHRETENZTN




flipSpd=13;  1EFE: flipSpdAILLRE AE=#E

for 1=1:10
Screen( FillRect’ ,wPtr, [0 0 25581, [100 1%0 200 2501);
vbl=Screen(wPtr, "Flip’, wbl+({flipSpd#monitorFlipInterwval))
% flip 13 frames after wbl
Screen( FillRect” ,wPtr, [2656 0 0], [100 150 400 450]):
vbl=Screen(wPtr, “Flip', wbl+(flipSpd#monitorFlipInterwval));

end

o FEAORIBERFXIFE[100 150 200 250 E AL

o MEEEOVIREFEER, BE E—XYEETE EFRElipSpd
(13) mifF: vbl+flipSpd*monitorFlipinterval CigmniiEe )

s BREOERFXBERALE

o BEEHEOVHEIGIE&E R, BE E—XIHaIETEEfELEflipSpd
(13) mifF: vbl+flipSpd*monitorFlipinterval CigtnisEaFs)

o EHIEITI0R: fori=1:10...end

BE—H: B ENENERZZDI? daiR?




% blank the screen and wait a while

Screen(" FillRect’ , wPtr,black) :

Screen(wPtr, "Flip' , vbl+(flipSpd*monitorFlipInterwval))
tic

while toc<l

and

o BMEOERAAER

o BERBHNEEEAOVIREIFIGE R, SHEMHREXYVIREEEON
[B)elf@Aa13mi: vbl+flipSpd*monitorFlipinterval (IFinZiiEHe
)

o FF1THp




% make circles flip colorsé size

Screen(’FillRect’ , wPtr, black)

vbl=Screen(wPtr, Flip ):

for 1=1:10  Screen ‘FillOval'?
Screen(’ F1110val’,wPtr, [0 180 255], [ 500 500 600 600]) ;
vbl=Screen(wPtr, Flip , vbl+(flipSpdsmonitorFlipInterwval));
Screen( FillOval ,wPtr, [0 255 0], [ 400 400 900 700]);
vbl=Screen(wPtr, "Flip', vbl+(flipSpd*monitorFlipInterval))

end

REOETAEE

YlikBeI e Ex

J4EE X IBRE T At E B e BB /TR 2
E]RR 1 3MmitI R 2RI & B 7~
BR—MEBERIEE X

E]BR 1 3Mmit R 2RI & B 7~

Z1T100R




% blank the screen and wait a while

Screen( FillRect’, wPtr, black) ;

Screen(wPtr, "Flip , vbl+(flipSpd*monitorFlipInterwval))
tic

while toc<l

end

s BEOEZAESR
o [E)fR1 3MmEYIREImI&
o FF1503




% make lines that flip colors size & position
Screen( FillRect’ , wPtr,black) :
vbl=Screeni{wPtr, “Flip’):

for 1=1:10 Screen ‘DrawLine"?
Screen( DrawLine’ ,wPtr, [0 255 255], 500, 200, 700 ,600, 5);
vbl=Screen{wPtr, "Flip', whl+(flipSpdsmonitorFlipInterwval))
Screen(’ DrawLine’ , wPtr, [255 2585 0], 100, 600, 600 , 100, 5);
vbl=Screen{wPtr, "Flip’, wbl+(flipSpdsmonitorFlipInterwal))

end

s AEMNBIEEM BRI E S
o IEME LR S L S rR K H 2




% blank the screen and wait a while
Screen("FillRect’ , wPtr,black) :

Screen(wPtr, "Flip , vbl+(flipSpd*monitorFlipInterwval))
tic

while toc<l

end

s BEOEZAESR
o [B]FR1 3 AREIRTS
o FF1FV5H




L] 2% T2k S AN T2 AR BY BR 3
% Draw lines and solids like QuickDraw and DirectX (OS 9
and Windows):

currentbuffer = Screen('SelectStereoDrawBuffer', windowPtr [,
bufferid] [, param1]);

Screen('DrawLine’, windowPtr [,color], fromH, fromV, toH, toV
[,penWidth]);

Screen(‘DrawArc’,windowPtr,[color],[rect],startAngle,arcAngle)
Screen('FillArc’,windowPtr,[color],[rect],startAngle,arcAngle)

Screen('FillRect’, windowPtr [,color] [,rect] );
Screen('FrameRect’, windowPtr [,color] [,rect] [,penWidth]);

Screen(‘FillOval’, windowPtr [,color] [,rect]);

Screen(‘FrameOval’, windowPtr [,color] [,rect] [,penWidth]
ight] [,penMode]);




% combine the stimuli

Screen(’ FillRect”, wPtr, black) :

vbl=Screeni{wPtr, “Flip™ }:

for 1=1:10  Screen ‘DrawText?  Screen ‘TextSize'"?
Screen(’FillRect’,wPtr, [0 0 2551, [100 150 200 250]);
Screen( DrawLine’ ,wPtr, [0 255 255], 500, 200, 700 ,600, 5);
Screen(’ FillOwval’, wPtr, [0 180 255], [ 500 500 600 600]) ;
Screen( TextSize’, wPtr , 150);
Screen{ Drawlext’, wPtr, ~FUNEY!!®, 200, 20, [255 b0 255]);
vbl=Screen(wPtr, "Flip’, wbl+(flipSpd#*monitorFlipInterwval));

Screen(’ FillRect’ , wPtr, [255 0 01, [100 150 400 450]);
Screen(’ FillOwal’ , wPtr, [0 255 01, [ 400 400 900 700]1);
Screen( DrawlLine’ ,wPtr, [255 265 0], 100, 600, 600 ,100, 5);
vbl=Screeni{wPtr, "Flip’, wbl+i{flipSpd#monitorFlipInterwval));

end

o FKRAEF. Bf/HEFEEKESAR RN ZE
o EMERERINFHIHR, FENESSMETERE L@
o BARINMZINA, EHEFS (150)  EL8FR5 (200, 20) F
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% Draw Text in windows

textModes = Screen('TextModes');
oldCopyMode=Screen('TextMode', windowPtr [,textMode]);
oldTextSize=Screen('TextSize', windowPtr [,textSize]);
oldStyle=Screen('TextStyle', windowPtr [,style]);

[oldFontName,oldFontNumber]=Screen(windowPtr, TextFont'
[,fontNameOrNumber]);

[normBoundsRect, offsetBoundsRect]=Screen(‘TextBounds’,
windowPtr, text);

[newX,newY]=Screen('DrawText', windowPtr, text [,x] [,y]
[,color] [,backgroundColor] [,yPositionlsBaseline]);

oldTextColor=Screen('TextColor', windowPtr [,colorVector]);

oldTextBackgroundColor=Screen(‘TextBackgroundColor',
windowPtr [,colorVector));




% blank the screen and wait a second

Screen( FillEect’, wPtr,black):

Screen(wPtr, "Flip', wbl+iflipSpdsmonitorFlipInterwval))
f1e

while toc<l

end

Screen( Closesll” ) ;
showCursor

o XHIFFEH
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o 7£FunkyScreent

Z A7

2 f'.;g:Sg::'F’;E;] i—ik: flipSpd, VbIRWZT=ZFRESATLUIERL

FlipsSpd=20;

[—]for

1=1 10

Screen | WEED, [0 O 255]1, [100 150 200 250713%:
5 vbl=5creen (wPtr, 'Flip', ¥bl+(flipSpd*monitorFlipIinterval));

vbl=5creen (wPLE, I e VE1+((ElipSpd+10) *monitorFlipInterval)) ;

% fl1ip 13 frames after vbl

Screen | ' wPEr: [255 0 0}; [100 150 400 450))%
vbl=5creen (wPtr, I r YBl+(ElipSpd*monitorFlipInterval) ) ;
end
Screen ('] ' . wPtr . black) :
vbl=5creen (WPLL, ;

[—]for

i=_:

\\\\\\\

ol = L

ﬁ__; Screen('Fill0val',wPtr, [0 180 255], [ 500 500 &0D0 &00]):
Screen | 11 'owPEry f255 T80 255 | 200 200 700 7007}
vbl=5creen (wBtr, r, ¥bl+ [(ElipSpd*monitorFlipInterval) ) :
Screen|'E: WP, [0 255 0], [ 400 400 900 TOO0)):

vbl=5Screen (WPLT, ; r Y1+ [(flipSpd*monitorFlipInterval) ) -

-
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o PutUplmread.m3
- imreadd[i&EEbmp, jpg, gif, png, tifFE FLEH

screen=0;

[wPtr, rect]=Screen( OpenWindow , screen) ;
HideCursor;

black=BlackIndex (wPtr)
white=WhiteIndex (wPtr) ;

Screen( FillRect’, wPtr, white) ;
Scereen(wPtr, “Flip’ ) ;

fic
while toc<b
end .
Help imread
disgustface = imread(” 040.t1f" ) ;

textureIndex=Screen( MakeIlexzture , wPtr, disgustface);
Screen( Drawlexture’, wPtr, textureIndex )
Screeni{wPtr, “Flip’ )

fic

while toc<B

end

Screen( Close’, wPtr);
showCursor;
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acreen=0;

[wPtr, rect]=Screen(’ OpenWindow , screen)

HideCurs=or;
black=BlackIndex (wPtr) ;
white=WhiteIndex (wPtr) ;

Screen( FillRect”, wPtr,white) ;

Sereen(wPtr, “Flip™):
tie
while toc<h

end

path=pwd;
picfolder=""FACES ;

pathpic=[pwd picfolder]:

file=dir(pathpic) ;

for i=3:1lengthi(file)
face{i-2} = imread

o PutUplmreadMultiple.m3 {4

[pathpic 7"

filei1).name]

 pathpickEBEI R XHRMERER, HEE
e PN E

- Hdir(pathpic)3k151%Z 812 T Fr & 4 2%
FREM

Q: WK IFIZ R NI AbmpEI A X

, " bmp ) ;
textureIndex=Screen( MakeTexture’, wPtr, facef{i-2}); 1¢E"J}§'l‘$7

ret=Screen( Preloadlextures’,

wPtr, textureIndex);

Screen( Drawlexture’, wPtr, textureIndex )

ScreeniwPtr, “Flip’);

g o
while toc<2
and

end

Screen( FillRect”, wPtr,white) ;

Sereen(wPtr, “Flip™):
tie
while toc<h

end

Screen( Close’, wPtr);
ShowCursor;

A:filebmp=dir([pathpic '\*.bmp']);



acreen=0;

[wPtr, rect]=Screen(’ OpenWindow , screen)
HideCurs=or;

black=BlackIndex (wPtr) ;
white=WhiteIndex (wPtr) ;

Screen( FillRect”, wPtr,white) ;

Screen (wPtr, “Flip™ ) ;

tie
“lwhile toc<b
Lend
path=pwd;

picfolder=""FACES ;
pathpic=[pwd picfolder]:
file=dir{pathpic) ;

|[for 1=3:1lengthifile) Y *ljﬁ ?}EIZ:'\LE—/;TJ %fm%gﬁﬁ

face{i-2} = imread([pathpic * " file(i).name], bmp’);
textureIndex=Screen( MakeTexture’, wPtr, facef{i-2});
ret=Screen( Preloadlextures’, wPtr, textureIndex);
Screen( Drawlexture’, wPtr, textureIndex )
ScreeniwPtr, “Flip’);

tic Q:[E F 2 IUBTIET AT R H A B a0 2

while toc<2

end A:flip
end

Screen( FillRect”, wPtr,white) ;
Screen (wPtr, “Flip™ ) ;

tie
“lwhile toc<b

Lend

Screen( Close’, wPtr);
ShowCursor;



[ PTB‘EFH iz ]

o BE /T1H (screen) =F O (window)

:,l:]-ﬂ:';‘l“ilq ] - OpenWindow

- DrawLine, DrawText,
DrawTexturesZs

- FillRect. FillOvalZs

- Flip
- KbCheck. KbName

s2oA— et - Close
T~ XA O - CloseAll

o



[ PTBAYScreen ek #4% > Th BE

o Z IR
- EEMESHIM o T RE
- BfEEES (ms)

 JEFAREN
- BIEfEES (ms)

Q: G FIFHPTBE I HStroop =L F HYHIEL ?
~ S NEGEEOYN, FRTRERMNHEREEE

WABRNING: This session of your experiment was run by you with the setting Screen('Preference', 'SkipSyncTests', 2).
WABRNING: Thiz means that some intermal self-tests and calibrationz were skipped. Your atimulus presentation timing
WABRNING: may have been wrong. This is fine for development and debugging of your experiment, but for rumning the real
WARNING: study, please make sure to set Screen{'Preference', 'SkipSyncTests', 0) for maximum accuracy and reliability.
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o FTE— T M, & AStroopStim
- Octave6b. 1 XN ARHFREMANE, PXRIBEERH
g REI

StroopStim. m

3 e P
T SoLIDO0ODoCLIn.IN
=

PR

= 3 - - e e T = 1 b —_—— -
This program presents stroop like stimmli.
T Written by ¥W, 2022
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w o =1 own

10
11
1z
13
14
15
16
157
18
149
20
21
22
23
24
25
26

28
23
30
31
32
33
i
2k
36
2
38
35

Cltry

clear all

clo=ze all

T k in this experiment
Stimluration= 7% 2000ms
ISImin= +% the minmmm interstimmlus interval (ISI)
ISTmax=1°% +% the mazxmnm interstimmlu=s interval (IST
ITxtS5ize= +% the =zize of the texts
ITxtFont= ¢ % the font of the texts

Words={ 3 . ¥i
StimColor={[25:5 | s | Za5]¥:
count=0;

for i=l:length(Words)

for j=l:length(5timColor)
count=count+i;

Stim({count) .word=Words{i}: % =stimulus word
Stim{count) .color=StimColor{j}:;% stimulu=s color
end
end
¥ open windo
screenflum=0;
[wPEtr, rect]=Screen|  screenNum) ;

HideCursor;
black=BlackIndex (wPtLr) ;
white=WhiteIndex (wPtr) ;

monitorFlipInterval=5creen| r WBEE)F
hz=FrameRate (WwPtr) :

Stimmration=round|( (StimDuration/1 }*hz): % the number of
ISTrange=round(((I5Imax-I5Imin) /] 1) *hz):

ISImin=round{ (I5Imin/1C }*h=} ;

ISTI=round |(rand (BlockNum, length {(Stim) } *ISIrange+ISTmin) ;% the

- I, RMHEXNEES
FEANTE, FEREEK

o FIRLEHIZEStimBLERIEFS

o FIFAPTBIREURIFRINZ, Bl
HETEIFER, BRIHZIAT(E)
ARz BRI BEAL B FRET (8]
(ISD e H i B R Ay 2

frame=s for stimmlusduration
e number of frames Ffor neach trial's IST in a range



G B
33

43 |

44
45
46
47
4z
43
50
51
52
53
54
55
Y5
57
58
59
&0
61
62
63
64
65
66

% blank the Screen
starttime=5creen | yWEET)} ¢ % collect the time for the first flip with starttime

| for ii=1:BlockNum o FREVSLIGFFIGHN R G E]starttime
S x ¥ L o Fﬁrandpermiﬂ“]/%ﬁf FFEITHEHL 1L

F

StimBand=5tim(randperm({length (Stim) ) ); % randomize all stimuli
=] for jij=i:length(5tim) ® FﬁTextBoundszkﬂRﬂ;U/%ﬁjZZKjC/J\
TxtRect= Screen/| +WPEr, 5StimRand{jj).word); % get the =ize of each stimulu=s
ﬂTxthc=:rnund(rect(.]fT—TxtRECtL.J,.],Iuandlrectl } f2-T=tRect (4)/2)1: ﬂ% compute the u
Screen | 3 , WPLT, Stimkand|(j]j) .word, Ixthoc{i), Ixthoc(s),5timKand(jj) .color)
starttime=5creen (WPLT, , Starttime+ (ISI(ii,j]j)*monitorFlipInterval) )| ¥ time imn
starttime=5creen | . WPLE, starttime+ (StimDumration*monitorFlipInterval) ) :% time in

L wa o ARUNAERBHERIMAE L ANA TAMLIRTXLoC

ISTlast=round{rand{l)*ISIrange+I5Imin); % the E Exaal's ISE
T blank the screen and walt a second

Screen| WEEtr,white) ;
Screen (wPLrx,  2tarttime+ (ISTlast*monitorFlipInterval) ) ;

Screen| B
ShowCursor

catch
Screen| 1
rethrow|(lasterror)

a7

end
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o try catch end #7%

. BOEASHEILL
try

[ % write here the code written |
catch
Screen('CloselAll’')
rethrow(lasterror)
end

G n bWk =
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