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Importing, Plotting, Fitting, and Exporting Data

This step-by-step tutorial teaches you how to import, plot, fit and export data collected during an

experimental session.

To fully appreciate this tutorial, we recommend to run beforehand a session for one or several
experiments provided in the Storage area of the Designer panel (Demos, Examples & Tutorials
folder), for example the measurement of contrast sensitivity as function of spatial frequency (found
in the folder Tutorials/Contrast Sensitivity/Effect of Spatial Frequency) since this is the example

used across this tutorial.

Difficulty: 3/5
Duration: 30 mn

Introduction

To start, click on the Plotter icon in the toolbar.
This opens the Plotter Panel as shown below.
The Plotter Panel presents several sections:

1) a hierarchical table that lists the results of the
most recently performed or imported sessions,

2) a graphing view where selected datasets are
plotted,

3) a Data Analysis palette that provides various
ways to customize how the data are plotted or
fitted,

4) a button labelled Data Table that can reveal a
drawer containing the data attached to the
current selection in the hierarchical table (1).
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Step 1: Importing the Data

The hierarchical table (1) usually contains the
session results collected since the last launch of
Psykinematix. To access results from previous
sessions, import them using the '+' button below
the table: this can be also performed using the
Plot button from the Subjects panel (see the
Managing Subjects, Groups and Sessions

tutorial). _

Experiment ID - Title  Subject (Group) Session Index (Date)

Upon clicking on the '+' button, you are shown a <) = 3 Subject JOHN DOW B) @scarch
file selection panel that allows you to select @ nework |13 B0
. . . & Macosx 9 Exp_ODO1 " ) JORN 301 pkmx
which data file to import into the Plotter table. | Retina Sopcesi JOHN DOW_.pkmx
Pulvinar -
These files have a 'dpkmx' extension and are & Conex ¢ Beones
located in the folder where your session data B e
' . 1 o ications
are stored ('~/Desktop/MyExperiments' by p——
""" Movies
default). i
"\ Pictures ——————— ”_ .......... — 2 RIS
Select a data file and click on the Open button. =

Each new entry in the table provides a summary of the session information consisting of:

- Experi ment ID a n d titl e Experiment ID - Title Subject (Group) Session Index (Date)
- SU bjeCt and group names @)0005-Comrast Sensitivity 2 JOHN DOE (Normal) #1(16/09/18, 14:09:29)
- Session index and date

This is the first level of the results hierarchy. Click on the arrow in front of the session entry to
reveal the next level.

The second level of the results hierarchy displays the datasets for each experimental condition
collected during the session. Each entry at this level provides a summary of the dataset
consisting of:
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- Method and procedure

Experiment ID - Title
' 00005 - Contrast Sensitivity 2

Subject (Group)
JOHN DOE (Normal)

Session Index (Date)
#1(16/09/18, 14:09:29)

- C on d | t| on (staircase Condition: Effect of Spatial Frequency sf=1
» Staircase Condition: Effect of Spatial Frequency sf=16
- |ndependent va rlab|eS aSSOClated Wlth the » Staircase Condition: Effect of Spatial Frequency sf=4
» Staircase Condition: Effect of Spatial Frequency st=8
] » Staircase Condition: Effect of Spatial Frequency st=2
condition
» Vertical/Horizontal Discrimination  Condition: Effect of Spatial Frequency st=1
» Vertical/Horizontal Discrimination  Condition: Effect of Spatial Frequency st=16
» Vertical/Horizontal Discrimination Condition: Effect of Spatial Frequency sf=4
» Vertical/Horizontal Discrimination  Condition: Effect of Spatial Frequency st=8
» Vertical/Horizontal Discrimination  Condition: Effect of Spatial Frequency st=2
» Vertical/Horizontal Discrimination  Condition: Effect of Spatial Frequency st=05

In the provided example (based on the Contrast Sensitivity: Lesson 2 tutorial), the procedure
(task) consisted in discriminating between vertical and horizontal gratings and multiple
staircase methods were run interleaved to measure a contrast threshold for different spatial
frequency conditions (sf=0.5,1, 2,4, 8, 16).

Click on the arrow in front of a dataset entry (for example a staircase method) to reveal the next
level.

The third level of the results hierarchy displays Experinent 10 - Tile Subject (Grow) Sesion ndox (Do
. . . . . ¥ 00005 - Contrast Sensitivity 2 JOHN DOE (Normal) #1 (16/09/18, 14:09:29)
the |nd|V|dua| data CO”eCted durlng the session. v Staircase Condition: Effect of Spatial Frequency sf=1

Number of Reversals across trials
Decreasing Parameter Rate

The nature of the data is explicitly described by
their titles, in this example each aspect of the
staircase method that varies across the collected
trials.

Threshold across trials

Tip: You want to remove any data entry from the table (at any level of the hierarchy), select it
and click on the ='button. Note that the file that actually stores the data is neither deleted nor
modified. Data can be added to the table again at any time with the '+' button.

Step 2: Plotting the Data

1) The selected data in the third level of the
hierarchy described above is automatically

Experiment ID - Tile Subject (Group) Session Index (Date) [ Staircase |
¥ 00005 - Contrast JOHN DOE (Normal) #1(16/09/18,
Condition: Effect of Spatial Frequency  sf = 1 Original Estimation

plotted in the graphing view with the appropriate R
axes, labels, and legends. L
©)

2) You can customize the graphical
represenation of the selected dataset by clicking
the "Data Settings" button (left one) to access

K _ Contrast = 0.417 + 0.223
= -
s 10 s 2 a 3 © s

2
Trial #
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the Data Analysis palette (3) or the "Graph
Settings" button (right one) to access the Graph
Properties palette (4).

3) The Data Analysis palette on the right side of the results table provides some data analysis
options specific to the method or procedure used to collect the plotted dataset. For example, as
illustrated here for some staircase dataset, itis possible to select whether an arithmetic or
geometric mean is used, or whether troughts or/and peaks of the reversal data points are
considered to estimate the displayed threshold. For a procedure or when selecting the first
level of the hierarchy, you may get access to fitting options as well (see next section for more
details). Note that the available options are automatically selected based on the selected
dataset.

4) The Graph Properties palette provides many options to customize the graph.
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Title, x-axis, y-axis and other properties can be @ ¢
customized as desired and personalized styles can
even be created to re-apply the same graphing

Graph Properties

STYLE: Default , 'y

properties to other datasets. f (24 |2
Position: Top Center
m Trial # 14 ||
Scale: Min: Max:
Linear B 1.000 44.000

Nb ticks: 11

~

- Ticks Size: 8

Threshold 14| T
Scale: Min: Max:
Linear B 0.180 92.389

Nb ticks: 11 C  Ticks Size: 8

Miscellaneous
Symbols: M Filled.. [ wm| &

Lines: —P.. ‘E] 1

Legend: Bottom Right

<>

<>

Fitting parameters
Descriptive parameters
Fit-Goodness

~ Curve properties

Graph Type: Cartesian
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The graph can either be printed, copied, or
saved to a file by control-clicking inside the
graphing view. A copied graph can be pasted
into any document that supports the PDF format.
A saved graph is also in PDF format and can be
edited in any application that can manipulate
this format.

504 m Contrast = 5.629 + 1.443

Contrast Threshold (%)

'

T T T T T T T T
6 12 17 22 33 38 43 45

Z'B
Trial #

Step 3: Fitting the Data

For methods that do not already perform some sort of data :-: ——
i ) i } | Fit... | Performance ' RT | Results |
analysis, their dataset can be fitted with a psychometric —

. . Psychometric Function:
function selected in the Performance or RT tab panel Y

depending on the type of the selected data. | Weibull :)
Direction: | Increasing s
For methods that provide performance measurements as Miss Rate 0%9: | 2 | 3]

function of some dependent variable itis possible to fit one Chance Level 9: | 50 | )

of the standard psychometric functions from the R
"Performance" tab. For a method of constant stimuli for WISt | AR
example, itis possible to refit the data with a function

different from the one specified in the properties panel of

the method.

If reaction times (RTs) are collected during a session, their
distribution is represented as a histogram whose bin width
can be specified here. The original RTs can also be
filtered to discard values which are too short or too long
before drawing and fitting the histogram. Optionally, the
histogram can be fitted with a Weibull distribution and the
post-stimulus RTs can be included in both the histogram 1001 Y0 1011100
and fit.

S

| Fit... | Performance |} i35 | Results |
(=)

below above

0.100 | > Ignore RTs > 0.750  secs

@ Include post-stimulus RTs

Bin Width: 50 ' ms

Fit With: | Weibull Distribution :
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When selecting the first level of the hierarchy
and if performing some psychometric
measurements (e.g. contrast thresholds) as
function of some independent variable (e.g.
spatial frequency), the data are automatically
plotted and the "Results" tab give the ability to fit
them with some built-in or customizable models
(e.g. wih a contrast sensitivity function as
illustrated).

The fitting procedure can be further improved
from the "Fit..." tab where you can select the
fitting method, weighting style, reported
goodness of fit, returned precision of parameter
estimation, and number of bootstrap samples.
Note that using any of these fitting options
requires to press the "Start" button to carry out
the improved fitting procedure which, depending
on the selected options and model complexity,
may take from several seconds to several
minutes to perform.

S

Experiment ID - Title Subject (Group) Session Index (Date)

00005 - Contrast Sensitivity 2 JOHN DOE (Normal)  #1 (16/09/18, O <t

B
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Fit: CSF

20: Std

Y(y) # Sensitivity instead of threshold
1y

F(x

# Contrast Sensitivity Function

a=0:1b=02,c=0:05
(a+b™x)"(eN(-c"X)

ar Data Table

2 101

Sensitivity

Best-fit values for
CSF

a=1.00,b=200,c=043

peak = 1.84

RMSE =0.53,df=3

s
SF (cpd)

Experiment ID - Title Subject (Group) Session Index (Date)

00005 - Contrast Sensitivity 2  JOHN DOE (Normal)  #1 (16/09/18,

Weighting:
Goodness of Fit:
Precision:

Nb Samples:

Check stability

£ 101

Data Table

Sensitivity

% »

Method:

Standard
Standard Devi
Automatic

Standard Errors

copBE

1000

Start

Best-fit values for
CSF

a=1,b=200,c=039

peak =202 +0.15

X%, =9.99,Q=14e-06,df=3

12

s
SF (cpd)

Step 4: Exporting the Data

Clicking on the small arrow in the bottom left-hand corner reveals a drawer with a table
representation of the data. The data presented in this table depends on the selection in the

hierarchical session table (1).

Selecting a session entry (1stlevel of the results
hierarchy) shows a summary of the analysis
performed on each dataset (typically thresholds
and/or slopes as a function of the experimental
condition). The result type is indicated by the
"tab" title: in this example contrast thresholds
were measured (as mean and std) for 6
experimental conditions to look at the effect of
spatial frequency.

Condition Mean Std Variables
Effect of Spatial Frequency ~ 0.4166186153888702  0.223329097032547 sf=1
Effect of Spatial Frequency 28.58403968811035 16.41779136657715 sf=16
Effect of Spatial Frequency  0.6207259297370911 0.2191419452428818 sf=4
Effect of Spatial Frequency 2.710929155349731  1.337911486625671 sf=8
Effect of Spatial Frequency ~ 0.4330934584140778 0.0713373273611068 sf=2
Effect of Spatial Frequency 1.199600338935852 0.3138680160045624 sf=05
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In this example, RTs were also collected and the

StatIStICS Of thelr dIStrIbUtlon reported as mean’ Feameies 7 e Hit sE:;:‘lLs RT 0.41:4;;:8526 0.38:;02;;4060 0.09565(;:93577
. . 67 Hit AIIRT 0.7865273294 0.697367012500 0.53501665737
median, and std for each type of response (hit & 2 Miss  SimulusRT 04385836607 0438713430362 005857469556
. . . . . 53 Miss AIIRT 0.7475581888 0.664308011531 0.34484988532
miss) including and excluding post-stimulus RTs
('All RTs'and 'Stimulus RT' extent, respectively).
This is an example of a data table obtained by B
Trial Index Number of Reversals Parameter Rate Threshold
selecting a dataset entry (2nd level of the results i o %0 2seooznateneors
. . 12 0 50 2.566942691802979
hierarchy): each data type collected during the 13 0 S0 1.28047104500148
14 0 50 1.283471345901489
session for a particular experimental condition e 0 0] ossirsserameoriis
. . 17 1 125 0.3208678364753723
appears as a column, with one row for each trial. 18 i 125 0.4010647806930542
19 1 125  0.4010847806930542
20 1 125  0.3509491682052612

By control-clicking inside the table, presented

( Variables Events }

H - Condition Mean Std Variables
data can either be printed, exported to a Etociof Speta Foqueney|  030448500872000%8 | 0.47872200757286081
. Effect of Spatial Frequency  0.2741518616676331 0.08113709837198257 sf=2
b | d f' | d E / Effectof Spatial Frequency  0.3763022124767303  0.2536918222904205 sf=1
tabulated text fi e, or Opene In £xcel or Effect of Spatial Frequency  0.7079371213912964  0.2853488922119141 sf=8
. . . Effect of Spatial Frequency 1.06345534324646  0.09158430248498917 s1=05
Numbers applications for further analysis. EfectofSpate Froquency  6476767530876027 1.417306760815125 o=16
Print
Export as File Numbers

Conclusion

In this tutorial, you learned how to import and inspect previously collected session data, plot
them with their fitting function, and export them in various forms.
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