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fNIRS Experiment Practice
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http://www.ym.edu.tw/~cflu 2015/5/7 Lesson 10, Chia-Feng Lu

AEREASR

« Visual/Auditory Stimulation: Presentation
— https://www.neurobs.com/

« Experiment Practice
— Motor task
— Oddball task

Please download the materials_L10.zip from
http://www.ym.edu.tw/~cflu/CFLu_course_fnirs.html
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Presentation software

2015/5/7 Lesson 10, Chia-Feng Lu http://www.ym.edu.tw/~cflu

fNIRS stimulus

« Logic level
— Positive edge triggered (low-to-high transitions)

« Minimum pulse duration
— Atleast 10 mslong

/

o

« Maximum pulse duration voemen
— No restriction sifes

— Pulse separation at least 200 ms £ (23| [
ok
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Presentation software

neurobehavioralsystems  netps://www.neurobs.com/

Presentation
Precise, Powerful Stimulus Delivery

Presentation® is a stimulus delivery and experimental
control program for neuroscience. It runs on any Windows PC,
and delivers auditory, visual and multimodal stimuli with sub-
millisecond temporal precision. Presentation is powerful enough
to handle almost any behavioral, psychological or physiological
experiment using fMRI, ERP, MEG, psychophysics, eye
movements, single neuron recording, reaction time measures,
other performance measures, and more.

Presentation is the world's most popular experimental control
software with 76931 registrations and 171776 downloads, and
counting.

More Information ‘ [ Try Presentation Free
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Presentation Documents

https://www.neurobs.com/presentation/docs/index_html

Home

i N
Contents | Index | Search | e Cexj

@ Lotrcducticn Help Guide

% @ presentation

@ neference Thas help file provides complete documentation for the Presentation stumulus delivery and experimental control software. We have divided the

= @ Tuterials documentation wto the following sections

# @ Introduction To Programming

[ copyright Information What's New Specific featuses that are new i this versson of Presentation
Introduction If you don't know what Presentation is or if it will satisfy your needs. read this section
Presentation The Mamn documentation for all Presentation features.
Reference If vou already know what you're doing but need 1o look up detnls of specific feamres, vou can do so here
Tutorials Thas section contams netorals about how 1o we Presentation
Introduction to Thas section and the following section are meant to be used as companson textbook while learning to program m
Fregramming Presentation
Copyright Information Rights and d with P
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Basic Structure

» Experiment (*.exp)
— Directory pathway (Lodfiles, Scenarios)
— Hardware settings (Video, Audio, Response, Port)
— Scenarios (at least one scenario)
« Scenario (*.sce)
— Scenario Description Language (SDL)
— Presentation Control Language (PCL) - optional
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Experiment Setup

-4 Presentation - Cln
m Editor Tools License Help

[ New Experiment Ctrl+Shift+N
& Open Experiment

T

& Save Experiment As CF_Motor_blockdesign

Run? LT ‘shff“R Filename:  C:Wsers\Alvin\Dropbox\YMiLesson 10_FFERPFIFINMotor\CF_Motor_blockdesign.exp

Quick Start Ctrl+Shift+A

Zip Experiments Name: CF_Motor_blockdesign Documentation Settings
Create Secure Patkage Author: Hl\"lni.“ WVersion:

Exit E: ID: (974198DD-£775-4E34-81B5-DIEZEDBARE D) Generate [D

Logfile Directory:
Run
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Experiment Setup

Experiment Setup

Presentation -
Experiment Editor Took  Licerse Help
2 Presentation — Main | Sconarios | Paametss | Setings | Eduoe
g - g Dusplay Devace
Experiment Editor Tools License Help [
Adupaee: Promary Dwplay Derves bt Tet
Main  Scenanios | Parameters | Settings | Editer . ) =
& Dirglay Mode: | carreat wetting v G
]
Logfile Directory: | T e Lo Mok
C:Wsers\Alvin\Dropbox\Y MLesson 10_TFEEIFEINOddball <« || = . -
Stumulus Directory: ¥ Vides
CMJsars\Alvin\Dropber\Y MiLesson 10_TFESIFEINOddball < > &l Brows
Propeties Cleat
Scenarics dndic
File Folder (3 Multigle Stimslus Displays Foats
CF_Oddball_sventrelated_EEGNIR.5ce CWIsars\Alvin\Dropbox\Y M\Lesson 10_TFESTFIEINOddball Post T— Add | Crveeride Spwm DFL 96
ﬂ] e 7| Oveersde Fout Smocthing  Suadacd Smoothing ¥
Logfiles
< sl A o Babuvest
< ﬂ] 1 e wscpons ot ed o o ryrtem whase dewred dumpley settiag(a) ame sot avialible:
= FTP Fefeesh pute: Warn and Frompt ¥
< 5 & blankjpg A S
BicF_oddball.exp Cobor degils W aed Prompt v
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4 Presentation - o IEl 4 Presentation - oEH
Experiment  Editor Tools License Help Experiment Editor Took Licerse Help
Main | Scomarios | Farameters | Settings |Editos Mun | Sconacion | Parametens| Setings | Editor
) MR
Cenenal TR ) Tut Oeneral Ve reegossie bamon et
Chansal: v Peogties
Sos : [ | [Swwo v| Foeeecr (#4100 Fucgaites
a; ‘& Vale Trves st v
— Vi Fispssn Tost
) Drsect, Scftmure Fowsmtatbon Muow
g . O
Video e
Andio o i Crtpat Par
g . r’ — [ — > Puogerties
Sat Dwvice and Apglication Velume  Dwvice Voduam 010 - 103 Aspiy Nom . & —_
Post Famew Lines Dlay Codes.
Sat Global Amwmratos @00 - 10%: ""]_ . o
ﬂ 18! Taversion Muk; 0 Donfanit Fuloe Width *
Logfdes
Lefiles Adwsced Setnags ﬁ Dwa
ﬂ Sonsd Capture Settiaps - A
FTP
FTP
Adwaced Pont P
Advancsd
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Scenario Structure

File header

— Parameters that affect the scenario as a whole
* SDL part
— Single scenario file with repeated structures
— Application with template files (*.tem)
» PCL part (optional)
« #: notation line
« Each line/statement must end with ;

Scenario Structure

-

2015.05.06

" 1 eventrelated fNIR":

scenario_type=trials;

File header < write_codes=true;
default output_port = 1;

pulse_width = 50;

[ R . T R A

default deltat = 1600;

16 picture { bitmap { filename

= "resting fix.jpg"; system memory = true:; }; x = 0
SDL part 17 picture { bitmap { filename = "blank.jpg"; system memory = true; }; x = 0; y =
(declare objects) 18 picture { bitmap { filename = "end.jpg"; system memory = true; }; x = 0; y = 0;
19 wavefile {filename = "tone_l000Hz.wav";}tonel000Hz;
20 wavefile {filename = "tone 2000Hz.wav";}tone2000Hz;

21 sound {wavefile "tonel000Hz";} sound_tonel000Hz:
22 sound Iwavefile "tone2000Hz":} sound tone2000Hz:
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S io Struct File Head
(24 %
25
26 3 d
i .
Hea er parameters scenario="CF_Oddball eventrelated NIR";
scenario_type=trials;
write_codes=true;
default_output_port = 1;
. pulse_width = 50:
SDL part » Paremeter List
(arrange trials) 39 active_buttons - antialias - back_clip_distance - button_codes - channels. bits_per_sample. sampling_rate - code_delay - default_all_responses
40 default_attenuation - I i - default_cue_events - -
41 LOOP §k Srandom npresti; # k=0,1,...,$random npresti-1 default_default 2d_on_top - default_deltat - default_delta_time - default_draw_mode - default_font - default_font_size - default_formatted_text
iz trial{ 5 : - default_momitor_sounds - default_momtor_videos - default_optimize - default_output_port
42 ploture Tt default_pan - default_path - default_picture_duration - default_stimulus_time_in - i} i -t i -
i default_text_color - default_trial duration - default_twial type - default_volume - event code delimiter - field_of view
o sound "sound_tonel000Hz"; front_clip_distance - no_logfile - pel_file - pulse_code - pulse_out - pulse_value - pulse width - randomize_trials -
47 time = 1500; port_code=1; code=1; response_logging - response_matching v 5 'Em-“—‘d-‘h-‘i".‘ml‘f* I
48 b sequence_interrupt - stumulus_properties -
49 ENDLOOP; target_button_codes - write_codes
50
g trial{ 15 2015/5/7 Lesson 10, Chia-Feng Lu http://www.ym.edu.tw/~cflu 16
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Scenario Objects

« Components of stimuli
picture

 bitmap, text
sound

» wavefile
Video (*.avi, *.mpg,...)
Trial

» stimulus_event

Declare Objects

Use {} to declare the contents of object
« Use " " to define strings

Object name

begin; # be
picture {] default;

; system memory = true; }; x = 0; y = 0; }resting;
}i} sound tonelO00Hz;
;} sound_standby;
wav";}:} sound up;
wav";};} sound_down;
wav";};} sound_stop;

picture (bitmap { filename
sound {(wavefile [filename
sound {wavefile {filename
sound {wavefile {filename
sound {wavefile {filename
sound {wavefile {filename
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[rial [ late Fil
trial { H
. S|n Ie scenario aicéure default; Template flle
a 5 ime = @; =
° Stl N Iu | us eve nts 38 trial{ g e # filename: main.tem
39 sound "sound up"; picture pics; trial {
M 0 § = 00: time = 1000; picture default;
— p|ctu re 40 time = 1000; e = "trer ey
41 port_coda:l; target_button = 1;
42 code=1; i picture $pic;
- Sou n trial = s
43 }: picture default; time = $isi;
) SN o OF target_button = $tbutton;
- VldeO code = $ecode;
picture pic2; 1
289 trial{ time = 800;
N code = "horse™; . .
— time 2 brial_dumation-=2000 target_button = 3; Scenario file
1 picture "instruction left": 1
3 =0: trial { TEMPLATE "main.tem” { # template definition
2 time=0; i ; P
- pOI’t COde 23 de=2: ‘:}(:":‘c‘?ef"”“" pic ecode  isi tbutton ;
— i code=2; = A pica "tree” 1000 a 3
_ Code 34 }; AE e R pic2 "horse” 800 3 A
time = 1200; picé rose” 1200 0 H
. . code = “rose”;
— trlal duratlon ) target_button = 1; I
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Flow Control

43 LOOP Sk 3; # k=0,1,...,2
b LOOP 44 trial{
. 45 sound "sound tonelO00Hz";
— Repeat trials 46 time = 1000;
47 }i
hd 48 ENDLOOP;
— Discriminate events
81 IF '53==6';
82 picture "instruction_ left"; time=0; code=2;
83 ENDIF;
84
85 IF '$j==1';
86 picture "instruction right"; time=0; code=4:;
87 ENDIF;
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Mathematical Expressions

24 trialf
25 $random_intstruction = * 1500) "2
26 trial duration=Srandom
27 picture "resting"; time
28 };
« $random_value: generate a random number between 0 and 1
int{d)  convens d to an integer by dropping any decumal part tan{d) the tangent of d; d 15 in radians; d must be m the domam of tan()
abs(d)  the absolute value of d acos(d) the mverse cosine of d: d must be i the domain [-1.1]: range 1 [0, p2]
ceil(d)  the smallest nteger greater than or equal to d asin(d)  the mverse sine of d: d must be in the domain [-1,1]; range 15 [-po2. p12]
floor(d) the largest integer less than or equal to d atan(d)  the mverse tangent of d; range 15 [-pr2.p12]
sqri(d)  the square root of d: d must be non-negative exp(d)  the exponential of d
cos(d)  the cosine of d: d is in radians. log(d)  the log base e of d: d must be positive
sin{d)  the sine of d: d 1s m radians logl{d) the log base 10 of d: d must be positive
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Logfile (*.log)

# Analysis - CA\Users\Alvin\Dropbox\YM\Lesson10_HE R {EM\Muscle\.. — = n
Analyzer Editor Help (F1)
Event Tables Progrs cbeha - 161033115 suppcn_fles

2
3
|____Event Pair Tables 4 picture: event type "picture”
default_event, pair table 5 sound: event_type Sound"
default_rm_table = - .
6 wideo: event type "Video"™ w
< >
unc_over_1 ~ | ——
unc_over_5 trial event_t.. code time  tral_time tme_un.. duration duratio.. request.. request...
““:" 3 Sesnd 1 140429 1000 0.2 -1 -1 1000 -1
E“::‘_::ms L7 semd 2 1seis2 1000 0.2 -1 1 1000 -1
T 11 Seund 4 234705 1000 0.2 4 1 1000 =1
Farameter  Value 15 Seund & 280827 1000 0.2 1 1 1000 -1
stimulus_count 8 18 Seund 1 466522 1000 0.2 1 1 w00 -1
P — 2 Sesnd 2 512445 1000 0.2 -1 -1 1000 -1
overS_coant 0 2% Seund 4 56059.8 1000 0.2 -1 1 1000 -1
averl_comt § 30 Sesnd 8 60692 1000 0.2 -1 1 1000 -1
31 que 630264 17979 -1 1 1 -1 =1
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BEREF
Experiment Practice
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Bilateral Arm lifting

’ T . W

\_/L’.,O =
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Block design diagram

Baseline

Experiment |
Rest interval
Experiment Il

Relax and sit on an armchair (30s)
Right-arm lifting (20 s)

Relax and sit on an armchair 20 s)
Left-arm lifting (20 s)

(Overall ~7.2 mins)

. 3 .
[ Yo i %
@k -1 © ° o . \ o & o« L,_ & sources $<Experiment States were marked by “F1” and Rest intervals were marked by “F3”
I QPN c @0 .~ P @ detectors
Right-arm
No. Rows No. Columns Biceps lifting
- - i contracts
- E - | Clear Table Ex?_on to NILAB Resting
1-: 1- = = aral )d'.'.:..... e ...I.
53 51 [ 31 142 I 6 = Flexion Left-arm
57 ][ 55 )35 [ 46 ][ 6 2 lifting
77 75
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anterior
« 12 oddball events (8% of total number)
« 3~6regular tones before, and 10 after oddball
Oddball
2000 Hz
1000 Hz
; Clear Table
= L 1-1 |
22 ][ 1a ]
o2 [ 44 ]
= 100ms 15s
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THE END

alvin4016@ym.edu.tw
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