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Visual Acuity: Lesson 1

This step-by-step tutorial teaches you how to build and run your first experimental design for
measuring visual acuity. More specifically, you will learn how to:

1) create the hierarchical structure of a basic experiment,
2) customize the events,

3) use variables to connect procedural and stimulus events,
4) run the experiment,

5) and visualize the results!

BASIC TASK

The aim of this experiment is to measure visual acuity using Sloan optotypes. While one could use
bitmap images of these optotypes, one could also use a Sloan font. Such a font is available from Denis
Pelli's software web page. To install it on your Mac, download version 2 of the font (Sloan.otf), unzip it,
double-click on the otf file to open it using the Mac OS X Font Book application, and click on the
Install Font button. The font will then be available to every application running on your system
(Psykinematix included).

Step 1: Opening the "Designer" Panel

‘006 Help o
Launch Psykinematix, and select the Designer panel 2 & 2 AR
by clicking on its icon in the toolbar. e —
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(pronounced "Psykinematics")

Installation & Requirements | User Manual | FAQ | Feedback | Disclaimer

Installation & Requirements.

Installation and initial setup should be performed by an Admin user. To install, double-click the '
file "Psykinematix.dmg". The installer will launch and perform the installation at the location |y
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Step 2: Adding an Experiment Event

The Experiment Designer panel presents a
hierarchical view of the experiments. Before going
further, make sure to deselect any event by clicking on
an empty row or Apple-clicking on the selected event
to deselect it.

Now, create a new group event by clicking on the
folder icon with the '+' symbol in the bottom toolbar.

Tip: A group event embeds one or several other
events.

The new event appears at the top in the table with a
default title (New Events). Change its title to Visual
Acuity to reflect the experiment purpose (double-click
on the title to edit it).

Each event is characterized by a category that defines

its function inside your experimental design. To change

the default category (Undefined), use the pop-up
menu to select the Experiment entry. Note how the
small icon in front of the event changed from a small

folder to a small red psi icon specific to the Experiment

event.

Tips:

066 Experiment Designer

T e 2 AR

Designer Calibration Subjects Plotter Help

Title Category

» 7, Storage
> § Trash

OA O#%®

» Experiment log

Title Category

» | 1 New Events Undefined

» 7 Storage

» §i Trash
[ Title Category
T Undefined

» (¥ Storage Experiment

> @ Trash Method

Procedure

Composed Stimuli

Multi-Elements

%a
s

—HvVvwvy

-

Each category of events has its own small icon to depict its function.

The Undefined category can still be used to group several experiments under one roof (eg: all

experiments related to the same study).
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Step 3: Adding the Optotype Stimuli

Select the Experiment event you just created (Visual e =

II
Acuity), and add a new leaf event by clicking on the :gfr‘;f;ge :

file icon with the '+' symbol in the bottom toolbar.

Tip: As atomic events, leaf events do not embed other
events hence the absence of the small arrow in front of
their descriptive mini-icon.

w3+ 0oh O0u®

v Experiment log

o

N

[ Title Category % a
Change its title to Optotypes. ¥ Visual Acuity Experiment .
g Protyp B e vene [unefined <+ 7]
» (¥ Storage :
» § Trash :
[ Title Category % &
Change its category to Multimedia Text as illustrated. ¥ Visual Acuity Experiment Lo
v Undefined .
»> (& Storage Multimedia
» § Trash | Visual Stimulus
|
. H H [ Title Category % a8
Click on the Optotypes event to select it, and click on vl Ay Expeciment
the Inspector button (or press the Apple-i keystroke) --
orage $
to inspect the properties of the Multimedia Text. > @ Trash :

wEe oA (@ue

v Experiment log

oy
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Step 4: Customizing the Visual Stimulus

In the properties panel, control-click on the Text tab to
select the Text Stimulus if it is not yet selected.

The properties panel for the Multimedia Text event
consists of three sections:

1) a top left section that specifies the content of each
line of text,

2) a top right section that specifies the position,
duration, and appearance of each line of text,

3) a preview in the bottom section of the currently
selected line of text.

Change the default color to be applied to each line of
text to black as well as the default font type and size to
"Sloan 512",

ry

[ Text: Instructions, etc 3
— @
e Examples[v Text ~||mage Movie = Sound

il

Import from file + | - Selection: | All Simultaneous ~¢3
Text List (0 items) [

Position (deg): x 0. @

[ Cartesian t#} y 0.|[2)

)

Duration (s): 1. O

_Select Font & Size ) Times-Roman 36
@ Text Color: @
J [ )
Preview

©)
[ Text: Instructions, etc v @

Sound e

e Examples | Text | Image = Movie

Bl

o Import from file + | - Selection: | All Simultaneous ~¢3 —
| Text List (0 items) [
Position (deg): X 0. @
[ Cartesian t#} y 0.1
)
Duration (s): 1. O
Select Font & Size ) Sloan 512
Preview
©)
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If the size of 512 pixels is not available, click on the
dented wheel button to access the font menu and
select Edit Sizes...

Add the new size of 512 pixels so it appears in the list
and click on the Done button to validate.

Select the Sloan font and the 512 pixels size before
closing the Fonts palette. Sloan 512 should appear in
the font & size text field when returning to the
properties panel.
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000 Fonts
Collection Family Typeface Size
All Ff)nts Sloan -~ Regular 36
Englls.h Snell Roundhand &
Favorites STFangsong Ty
Recently Used STHeiti

" " 64
Fixed Width STKaiti 7
Fun Stone Sans ITCTT m 96
Modern | Stone Sans Sem ITC|__ 144
POF » 4 |STSong 2 -
Traditional ¥ | symbol v 288 v
C@

Add to Favorites
Show Preview
Hide Effects

Color...
Characters...
Typography...

Edit Sizes...

Display Font Sizes as:

™ Fixed List
™ Adjustable Slider

New Size

8.00 Fonts
=M TEE]
Collection - Family Typeface Size
All Fonts Sloan -~ Regular 512

nglis snell Roundhand | |
Favorites STFangsong
Recently Used STHeiti
Fixed Width STKaiti
Fun Stone Sans ITCTT m
Modern __ Stone Sans Sem ITC__
PDF 4 STSong 4
Traditional Y | symbol v

FLE @ .
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1) now that we have defined the default properties of
the text, we can enter each optotype: click on the '+'
button for each letter and edit the text entry in the
table. In this example, the 4 Sloan letters HOTV will be
used to measure visual acuity.

2) change the Selection mode from All simultaneous
to Random & reshuffle: this indicates that a single
randomly selected text entry will be displayed in each
trial, each letter being equiprobable in each selection
block. The value of the system-defined variable
[SELECTION] will be automatically updated with the
selection (here 'H', 'O’, 'T' or 'V' string values). This
special variable will be used to associate the subject's
response input and the correct decision in the
Procedure event (see Step 8 below).

3) click on the switch button to access the control
settings palette.

In the Control Settings palette:

1) check the Rendering box to access the Rendering
options,

2) set the Texture Mode to GL_MODULATE and the
Blending Mode to Transparent: this is necessary
because all texts are rendered as OpenGL masking
textures,

3) specify the scaling factor to apply on the optotypes so
they appear at the size specified by the arcminsize
variable (acuity expressed in arc minute unit, 1 arcmin
corresponding to 20/20 visual acuity):
[arcmin]/(12*pixtodeg(512))
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| Text: Instructions, etc 4 N
2 @

{ Examples |~ Text ' Image = Movie Sound !

- M “ = S!lQC(IO(l-L) " Random & reshuffle ‘

< -4 0=x

Preview

Text List (4 items)
Position (deg): x| o
| Cartesian 'QJ y 0.
]

Duration (s):

6o) (-3(-3

Select Font & Size ) Sloan 512
Text Color: [-

u 41

( Cancel )

8.0.0 Control Settings

@ g

O Onse@ @] Rendering | [ ] Offset

(] Trigger none

Rendenng

Texture Mode: | GL_MODULATE ﬂ
Blending Mode: | Transparent

Src: GL_SRC_ALPHA

Dst: GL_ONE_MINUS_SRC_ALPHA 4

Alpha (%): (100.] =90
0 100 %

Orientation: 0 m

(Scaling Factor: [arcminsize@
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The denominator "12*pixtodeg(512)" is a normalizing factor so 512 pixels (the font size we specified)
correspond to 5*1 arcmin (ie 5/60 =1/ 12 deg). The pixtodeg() function allows to perform this
conversion irrespective of the chosen viewing distance.

We have finished with the stimuli design so click on the OK button in the properties panel to validate
the changes and return to the Designer panel. Now we are going to customize the experiment
properties and specify the value of the arcminsize variable.

Step 5: Customizing the Experiment

000 Experiment Designer &)

From the Designer panel, select the Acuity
Experiment event, and click on the Inspector button

to inspect its properties. [ Title Category % Q
@ Optotypes Multimedia 1 0 &
» (B Storage "
» § Trash

o -_-;{} N A )
®(Fs o4 QOuwe B
» Experiment log @
4
First let's customize the Display settings of the S —— &3 @
. f Authorship[~ Display/lﬁontrol Settings = Input/Output )
experiment: —

Stimulus Display: Resolution:

[ Main/internal (0) %) [ 1280x1024 32bits 75Hz  |+)

1) click on the Display tab to view/edit the display

. i . i . Calibration Name: Field Of View (w x h):
settings, ie. those settings that affect the stimuli — W oo x5z ldeg
rendering on the experimental display, Chromatic Mode: Viewing

Distance 3000 mm 0

[RGB ¥

Max SF < 99.92 cpd

Rendering: | 2D ! ‘3

Background Color:

2) change the Background Color to white, = @

3) set the Viewing Distance to whatever value you ®

intend to measure visual acuity from,

Visual Acuity: Lesson 1 -7 Psykinematix: Visual Psychophysics Made Easy on Mac OS X
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Then Ietls CUStomIZG the Co ntrol Settl n gs Of the [ Control Settings: independent variables, auditory feedback, fi... | 3} @
. f Authorship Displayll Control Settings (T‘pput/Outpu( )
experiment: S D———
Aﬂj In\t/l:::::i:sm - Auditory Signals
Name  Value | Lock Co-rrect Responsef Incorrect Respons‘es
1) click now on the Control Settings tab to view/edit freminsizel 10 (3) @ || | Loom B (oo )
Trial Start
the control settings, ie. those settings that affect the (audioy 193
experimental protocol, [Firation ks [
0.0 | [ 0.0 |deg
i . Move to Next Trial: | Automatic r:] re- imulus ost-
2) click on the '+ button to add an entry in the P E OE O =

Independent Variables table,
©) @-:

3) edit this entry and name it arcminsize and specify

its value (10 arcmin in this example, corresponding to 1

LogMAR unit, 20/200 in foot unit or 6/60 in meter unit),

4) click on the OK button to validate these changes
and return to the Designer panel.

We have declared arcminsize as an independent variable here only for demonstration purpose. We
will change it later to a dependent variable since this is the stimulus parameter that will vary across the
trial when measuring visual acuity.

Step 6: Testing the Stimulus Presentation

] ] . ] ONoNo) Experiment Designer O
Though we have only defined a stimulus in this

experimental design, one can already run it and verify ter H
that the optotype is properly displayed: Title Cateqory % a

(@ Optotypes Multimedia : 0|
. . . & s
1) select the Visual Acuity Experiment event, S e

2) toggle the experimental session between windowed
or full-screen mode (this option is disabled when
running Psykinematix in demo mode),

3) click on the Run button to run this experiment (see W D; ) ﬁ O i B =
Step 10 below for more details): a single optotype ' N Expe,{mem |° Lg@
randomly selected should be presented at the size 7
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specified by the arcminsize variable.

Now we are going to implement the staircase method and the discrimination procedure necessary to
measure the visual acuity threshold. Before going ahead make sure to remove the arcminsize
independent variable from the Control Settings of the Experiment event (See Step 5 above and use
the '-' button to remove the variable entry).

Step 7: Adding a Staircase Method

000 Experiment Designer (D)

Select the Experiment event and add a new group
event by clicking on the '+ folder icon again.

| Title Cateaory
T s v] o]
(2 Optotypes Multimedia $
» (¥ Storage
> § Trash

WEo oA Ow®

» Experiment log

o A

Title Category % A
Change the title and category of the new event to %ﬁv—%mﬂ_ﬁ
Staircase and Method as illustrated. Then make sure @ Optotypes Wulimedia o d
. . . > (& St s
the Staircase event is selected and click on the > @ Tash .

Inspector button to access its properties panel.

Visual Acuity: Lesson 1 - 9 Psykinematix: Visual Psychophysics Made Easy on Mac OS X
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In this properties panel, the default settings are
suitable for a standard staircase method but they can
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[ Staircase: adaptive estimation of threshold a @

{ Examples

Constant Stimuli Ir Staircase vK 1)esian
e ——

Conditions |

 Control |
be customized to better fit your experimental el e —
requirements. The mandatory changes are those Last Reversal: | 6| [3) F..i.i..v,....: P
associated with the stimulus parameter that drives the Siap Size: - Retonive— — ‘j
threshold estimation during the experiment and its o e
initial value: afer 15t eversats | 125 | () 2 16 [ |6
' o) Correct |/ Incorrect Responses
increase Bate: | 25 |-} => Equivalent Criterion: 70.71%
1) control-click on the Staircase tab to select the
Staircase Method if it is not yet selected, ® o
2) enter arcminsize in the Parameter text field: this is
the dependent variable of this experimental design,
3) set the Initial Value of the staircase parameter
(randomly selected in the range specified by a uniform
distribution, mean + deviation): here the staircase
method will always start with the same size (10 arcmin),
4) click on the OK button to validate these changes
and return to the Designer panel.
Step 8: Adding a Discrimination Procedure
Title Category % a8
Similarly to the previous step, select the Method event, ¥ ¥ Visual Acuity Experiment o0&
. . v i Staircase Method :. 0 &
add a new group event, and change its title and || Optotype Discrimination __|Procedure ¢/ v |/}
@ Optotypes Multimedia O &

category to Optotype Discrimination and Procedure.

Then make sure this new Optotype Discrimination
event is selected and click on the Inspector button to
access its properties panel.

» (¥ Storage
» § Trash

CCRRTRRTS
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The properties page for the Procedure event consists
of three sections:

1) a right side common to all procedures that specifies
the properties to be applied to each trial,

2) a top-left section that specifies the properties of the
selected procedure,

J
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[ Discrimination: single interval, multiple choices P%vi @
@'I Which?  nFC = Yes/No | Disc | Adjust — Trial Properties o
™ T @ Choice Inputs 1 @ ﬁ Subject's Response with:

[ Keyboard Q‘

= Value

Correlated with Expressions

(& ry

+[-]

B In post-stimulus interval
() Time-limited
E Ends Stimulus/Trial
Options:
™ Auditory Indicators
E Response Feedback
[ Fixation Mark
T A

1

{ Reaction Times | Pedestal Multiple Responses

() Collect Reaction Times  Pre-stimulus delay (s):

cenn [@
Uniform (=) (¢ Mean: 0.500 |5

[ None B‘

3) a bottom-left section that provides more () CustntEmd O Range oooEme
customization for some of the procedures (eg, reaction @
times and pedestal),
You should customize each of these sections to fit your
experimental requirements. Let's customize these
sections so they look like the above panel.
Firstin Trial Properties: Subject's Response with:
_ _ . ¥ _Keyboard :
- change the type of inputs used by the subject to provide his/her ‘ WG UsE
responses: select the Keyboard device instead of the default. Here —_
the h,o,t and v keys will be used by the subject to indicate the
recognized letter.
- uncheck the Fixation Mark option, so no fixation is displayed Options:
during the optotype presentation (pre- and post-stimulus fixations g Auditory Indicators

may be still present).

S Response Feedback

(: Fixation Mark ]

Visual Acuity: Lesson 1 - 11
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S —
{ Examples nFC Yes/No[' Disc 1]Adjust }

n 2 @ Choice Inputs 1 @ undefined ']

Second in the procedure-specific section of the panel:

- control-click on the Disc tab to select the

. L . . | Correlated with Expressions = Value
Discrimination Procedure if it is not yet selected,
[+~ ] R
- specify a 4AFC discrimination task by setting n to 4 (n: T4 O) [Choice inputs 1 (] [h .D
which corresponds to the number of response choices
(4 letters).
- enter the subject response associated with each n: [ 4]} (Choice inputs 1 (] [h .D

alternative decision: select the first choice index with
the stepper (1 in the above figure) and enter the
keyboard keys (h in the figure) corresponding to the H
letter decision. Similarly, set the response keys (o, t
and v) for the other choice indices corresponding to the
O, T and V letter decisions.

Tip: Several inputs, separated by a comma, can be
specified for the same decision.

. - - - ["Which?  nFC  Yes/No | Di Adjust |
- finally indicate explicitly the correct decision for each 1 el

choice input using the appropriate stimulus variables n | 4 @(Choi“ Inputs 1 [* =
and their expected values: ~

| Correlated with Expressions = Value
0 3
1) select the choice input,
2) click on the '+' button to add an expression entry in
the table,
3) under the "Correlated with Expression" column
- on and By =
enter the stimulus dependent expression and its

Visual Acuity: Lesson 1 - 12 Psykinematix: Visual Psychophysics Made Easy on Mac OS X


http://www.psykinematix.com

expected value under the "= Value" column.

?“H_ ﬂ 1.0 _,A KyberVisi;m T:o:a.“[’"
%:% Pkinematiy

Visual Psychophysics Made Easy !

As emphasized in Step 4, the value of the system-defined variable [SELECTION] specifies the
optotype presented in the current trial. So here we simply have to indicate that the correct response for
each choice input (h,0,t,v) is provided when the value of the [SELECTION] variable corresponds to the

associated letter (‘'H','O','T",'V").

Click on the OK button to validate the changes and return to the Designer panel.

Step 9: Finalizing the Design

To finalize the hierarchical structure of the
experimental design, drag the Optotypes stimulus into
the Optotype Discrimination procedure as illustrated
above. This is a critical step to ensure that the
experiment will correctly work.

Now we are ready to run the final experimental design:
click on the Run button to start the experiment and
measure visual acuity using a staircase method.

00O Experiment Designer (D)
2 e )]
o AR
Designer Calibration Subjects Plotter Help
Title Category % &
v Y Visual Acuity Experiment 2 0L
v {3 Staircase Method 20 &
°\_ Optotype Discrimination Procedure °
@ Optotypes Multimedia o &
» (¥ Storage
> @ Trash

®F: o4 0w =
@

» Experiment log
4

Step 10: Running the Experiment

This warning message is displayed when no calibration
configuration is specified for the experiment running
(see the end of the Calibration Tutorial to learn how
to specify a calibration configuration); however, you
can still run the experiment using a default calibration
by clicking on the Continue button.

/\\ Default Calibration Configuration in Use

( You are using a "Default" calibration configuration. Is

N it still Ok to run the experiment?

(" Abort ) ( Continue )

Visual Acuity: Lesson 1 - 13 Psykinematix: Visual Psychophysics Made Easy on Mac OS X
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If you are running the experiment in full-screen mode,
you will then be presented with this Session
Information panel (the experiment will just start
otherwise): you can either run the session in testing

A KyberVision Innovation
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S

U

* Session Information Saving Data to folder:
S

~/Desktop/MyExperiments/
Session Index: 1
Experiment ID: 00001

Experiment Title:  Visual Acuity Viewing Distance: 600 mm

i . . . /’Subject ID: Group: Age:  Gender: Handedness:
mode which does not require the specification of the | (o Value ) (Novaie 19)
SUbjeCt and gI’OUp, or |n real mode |f yOU SpeCIfy them Subject-Specific Parameters: Session Notes:
In testing mode, no session data is actually saved e e
in the results database.

@ ( cancel ) ( Start Session )J
. . Subject ID: Group: Age:  Gender: Handedness:
If you have already entered subjects and groups in the o o | o —
Subjects panel (see the Subjects Tutorial), you can
select them using the two pop-up menus provided.
Their age, gender, and handedness are then shown.
Click on the Start Session button.
Press ESC (escape keyboard key) to stop the session at any time.
Step 11: Visualizing the Results

Once the session has completed normally, you are wR Q # OA O )

asked to press ESC to return to the Designer panel. If
an error occurred during the session, a logging panel
will automatically show up with relevant error and
warning messages. This panel also includes a
summary of the experimental conditions in terms of
subject, display setup, and various other diagnostic
information. If no error occurred, you can still reveal
this panel by clicking on the small arrow Experiment
log.

/ \
| v Experiment log )

Running Experiment 'Visual Acuity’
EXPERIMENT SUMMARY
Session #3
Subject: JOHN DOE
Group: Normal or corrected
SETUP SUMMARY
Screen #0, Calibration: Default
Resolution: 1280 x 1024 pixels, Pixel Size: 0.26 mm
Field of View: 6.4 x 5.1 deg, Viewing distance: 3000 mm
Nyquist Frequency: 99.9 cpd
Chromatic Mode: RGB
Frame Duration: 13.33+0.01ms |
PRECOMPUTING SUMMARY
Initialization took: 2.493 seconds
SESSION SUMMARY
Maximum VRAM used: 0 MB
Missed frames: 0.00 % (0/3825)
Frames duration: 12.95<13.33 +0.12<13.96 ms

75.02 Hz

Running took: 2 minutes 17 seconds
Grabbed screenshots: 0 frames
Experiment ended with 0 Warnings, 0 Errors

Visual Acuity: Lesson 1 - 14
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‘noe6 Q@ =
Upon termination of an experimental session, results D.',}., Q}. S" ,,
data are created and saved in the Psykinematix R — —
database. The session data can also be visualized B e oo bl r i) 5 DAL, 2o412)
immediately on the Plotter panel: b Rt

Threshold across trials

v Optotype Discrimination
Scoring across trials

1) click on the Plotter icon in the toolbar to access the +]-

Arcminsize =0.577 +0.042

2) option-click on the small arrow in front of the session “hcuy Threshaid] | 0] [1000]
@ Nb ticks: 11 | @

» Data Table e ® Trial #

=
panel, x-axis Label: min:  max: g
— 5
Trial # 1.00 |  51.00 = Print
— °
(GinearscaleT8) Nbticks: 11] () | < Copy
5 " - g Save As...
y-axis Label: min: max ﬁ @
z
3
<

>

entry to expand the whole hierarchy of the results data,

3) select one of the entries in the final level of the hierarchy to plot its attached dataset (each entry
contains a different dataset),

4) you can customize the appearance of the graph using the Properties tab,

5) control-click inside the graph to print, copy, or save it to a file.

Trial Index Response Input Choice Index Stimulus SELECTION RT Scoring (%)

6) click on the arrow to reveal the spreadsheet

1 Hit t 3 T NA 100[]
L. 2 Hit h 1 H NA 100
containing the selected data used to plot the graph : T - - S 100
(control-click inside the spreadsheet to print or export : o ST p o
7 Hit o z CTTOTTNA 100] «

the data).

See the Subjects Tutorial and the Plotter Tutorial to learn how to select, import, and plot data
collected during previous Psykinematix sessions.

Conclusion

In this lesson, you learned the Psykinematix basics: how to create the hierarchical structure of an
experiment, how to customize the events, how to use variables to connect procedural and stimulus
events, and how to run a session and inspect the results.

In the next lesson, you will learn how to add crowding bars around the optotypes (Lesson 2). You may
also consider the following lessons to learn how to:

Visual Acuity: Lesson 1 - 15 Psykinematix: Visual Psychophysics Made Easy on Mac OS X
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- interleave several staircases to investigate the effect of another parameter (Lesson 2 on Contrast
Sensitivity),

- implement a sandwich paradigm with forward and feedback masking noise (Lesson 3 of Orientation
Discrimination),

- add a spatial and temporal context (Lesson 4 of Orientation Discrimination).
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