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I. INTRODUCTION 
One of the most important functions your eyes can perform is to “fix” or “lock” on specific objects. When 
you “fix” on an object, you position your eyes so that the image of the object is projected onto your retina 
at the area of greatest acuity, the fovea. Muscular control of your eyes works to keep the image on your 
fovea, regardless of whether the object is stationary or moving. 

There are two primary mechanisms used to fixate on objects in your visual field, defined as the field of 
view, without moving your head: 

1. Voluntary fixation mechanism — Voluntary fixation allows you to direct your visual attention 
and lock onto the selected object. 

2. Involuntary fixation mechanism — Involuntary fixation allows you to keep a selected object in 
your visual field once it has been found. 

In voluntary types of eye movements, you can fixate on another person from across a crowded room. 
Voluntary fixation involves a conscious effort to move the eyes. This mechanism is used to initially select 
objects in your visual field, and once selected, your brain “hands off” the task to involuntary fixation. 

Even when you fixate on a stationary object, your eyes are not still but exhibit tiny, involuntary 
movements. There are three types of involuntary movements: tremors, slow drifts, and flicking: 

 Tremors — a series of small tremors of the eyes at about 30-80 Hz (cycles/sec). 

 Slow drifts — involuntary movements that result in drifting movements of the eyes. This drift 
means that even if an object is stationary, the image drifts across the fovea. 

 Flicking movements — As the image drifts to the edge of the fovea, the third involuntary 
mechanism causes a reflex flicking of the eyeball so that the image is once again projected onto 
the fovea. 

The drifting movements and flicking movements will be in opposite directions. If the drifting movement 
is to the left, the flicking movement will be to the right, although it may not be 180 opposite of the 
drifting movement. 

When you wish to follow a moving object, you use large slow movements or tracking movements. So, 
as you watch Humphrey Bogart walk away during the final scene of Casablanca, your eyes are following 
an apparently smooth motion and tracking an object in your visual field. Although you have voluntarily 
directed your eyes to Humphrey Bogart, tracking movements are involuntary. 

Another set of motions is used when you read or when objects are streaming past you, e.g., when you 
watch the world go by while riding in a train. Rather than a smooth tracking motion, reading usually 
involves voluntary, larger movements, known as saccades, or fixating on a series of points in rapid 
succession. When this happens, your eye jumps from point to point at a rate of about three jumps per 
second. During the jumps or saccades, the brain suppresses visual images, so you don’t “see” the 
transitional images between the fixation points. 

Typically, the eye will spend about 10% of the time moving from fixation point to fixation point, with the 
other 90% of the time fixating on words, although there is much variation. 

Eye movement can be recorded as an electrooculogram, a recording of changes in voltage that occur 
with eye position. Electrically, the eye is a spherical “battery,” with the positive terminal in front at the 
cornea, and the negative terminal behind at the retina of the eyeball. The potential between the front and 
back of the eyeball is about 0.4-1.0 mV. By placing electrodes on either side of the eye, you can measure 
eye movement up to 70, where 0 is in front and 90 is directly lateral or vertical to the eyes. The 
electrodes measure the changes in potential as the cornea moves nearer or further from the recording 
electrodes. When the eye is looking straight ahead, it is about the same distance from either electrode, so 
the signal is essentially zero. When the front of the eyeball, the cornea, is closer to the positive electrode, 
that electrode records a positive difference in voltage. 



 

II. EXPERIMENTAL OBJECTIVES 
1) Measure the reaction time of saccadic eye movements to a visual stimulus when an auditory 

rhythm is either in synch with the visual stimulus, precedes the visual stimulus, or follows the 
visual stimulus. 

2) Compare the effects of the time intervals (50 or 250 ms) for early onset or delay onset of the 
visual stimulus. 

III. MATERIALS 
 BIOPAC electrode lead set (SS2L), Qty-2 

 BIOPAC disposable vinyl electrodes (EL503), 6 electrodes per subject 

 BIOPAC electrode gel (GEL1) and abrasive pad (ELPAD) or  

 Skin cleanser or alcohol prep 

 BIOPAC acquisition unit (MP36) 

 Stimulus sets:  Each set contains 36 trials with 12 trials having synchronous tone and visual 
stimulus, 12 trials visual system moves before the tone, and 12 trials visual stimulus moves after 
the tone.  Within each group of 12 trials, there are three trials for movement to each of the four 
corners of the screen: Upper Left (UL), Lower Left (LL), Lower Right (LR), and Upper Right 
(UR).  One stimulus set has a time interval of 50 ms during the before and after trials.  The 
second stimulus set has a time interval of 250 ms during the before and after trials. 



IV. EXPERIMENTAL METHODS 
Overview 

 As you complete the Experimental Methods (Set Up, Calibration, and Recording) and the Analysis, 
you may need to use the following tools and/or display options. The window display shown below is 
only a reference sample — it does not represent any lesson specific data. The sample screen shows 3 
channels of data and four channel measurement boxes, but your screen display may vary between 
lessons and at different points within the same lesson. 

channel measurement boxes
(channel #    measurement type   result)
)

marker label

channel boxes
(Data analysis mode only)

marker marker tools

selection tool

I-Beam cursor

zoom tool
horizontal (time) scroll bar

horizontal scale

vertical scales

vertical (amplitude)
scroll bar

channel labels

 
 The symbols explained below are used throughout Experimental Methods and Analysis. 

Key to Symbols 

 If you encounter a problem or need further explanation of a concept, refer to the 
Orientation Chapter for more details. 

 The data collected in the step needs to be recorded in the Data Report (in the section 
indicated by the alpha character). You can record the data individually by hand or choose 
Edit > Journal > Paste measurements to paste the data to your journal for future 
reference. 

  Most markers and labels are automatic. Markers appear at the top of the window as 
inverted triangles. This symbol is used to indicate that you need to insert a marker and key 
in a marker label similar to the text in quotes. You can insert and label the marker during or 
after acquisition by pressing “F9.”  

 Each section is presented in a two-column format, as described below. 

FAST TRACK STEPS 

This side of the lesson (left, shaded 
column) is the “FAST TRACK” through 
the lesson, which contains a basic 
explanation of each step. 

 DETAILED EXPLANATION OF STEPS 

This side of the lesson contains more detailed 
information to clarify the steps and/or concepts in the 
FAST TRACK, and may include reference diagrams, 
illustrations, and screen shots. 



 

A. SET UP 
FAST TRACK Set Up Detailed Explanation of Set Up Steps 

1. Turn the NEURO6 computer ON and 
log in as Admin / Psychology1 

The desktop should appear on the monitor. If it does not 
appear, ask the laboratory instructor for assistance.  

2. Make sure the BIOPAC unit #2 is OFF
before attaching the electrodes. 

 

3. Plug the electrode leads (SS2L) in as 
follows: 

Horizontal lead — CH 1 

Vertical lead — CH 2 

IMPORTANT 
Each student is to serve as 
both the subject and the 
experimenter in the EOG lab. 
 
READ THE ENTIRE 
INSTRUCTION FOR EACH 
SECTION BEFORE 
STARTING THAT SECTION. 

 

 

 
Fig. 10.1 

4. Turn the MP30 Unit #2 ON.  

5. Place 6 electrodes on the Subject as 
shown in Fig. 10.2. 

IMPORTANT 
For accurate recordings, 
attach the electrodes so they 
are horizontally and 
vertically aligned so that the 
dashed lines on Fig. 10.2 
would intersect in the center 
of your eye’s pupil. 

 
 
 

 

Set Up continues… 
 

Fig. 10.2 Proper electrode placement 

 

Use the alcohol pads to clean the skin around the eye 

Electrode lead sets (SS2L)  

BIOPAC MP30 unit

Horizontal lead
plugs into CHannel 1  Vertical lead

plugs into CHannel 2  

Right side Left side



where the electrodes will be placed.  Let the skin dry 
before attaching the electrodes.  Attach one electrode 
above the right eye and one below, such that they are aligned 
vertically. 

Attach one electrode to the right of the right eye and one to 
the left of the left eye, such that they are aligned 
horizontally. 

The other two electrodes are for ground, and it is not critical 
that they are aligned. 

For optimal electrode adhesion, the electrodes should be 
placed on the skin at least 5 minutes before the start of 
the Calibration procedure.  

Note: Because these electrodes are attached near the eye, be 
very careful when using alcohol to clean the skin. 

6. Attach the vertical electrode lead set 
(SS2L) from Channel 2 to the 
electrodes, following Fig. 10.3. 

Follow Fig. 10.3 to ensure that you connect each colored 
cable to the proper electrode. It is recommended that the 
electrode leads run behind the ears, as shown, to give proper 
cable strain relief. 

 

Fig. 10.3 

7. Attach the horizontal electrode lead set 
(SS2L) from Channel 1 to the 
electrodes, following Fig. 10.4. 

Setup continues… 

Follow Fig. 10.4 to ensure that you connect each colored 
cable to the proper electrode. It is recommended that the 
electrode leads run behind the ears, as shown, to give proper 
cable strain relief. 

Right side Left side
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RED lead

WHITE lead
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Lead Placement for Channel 2 (Vertical)



 

 

Fig. 10.4 

8. Have the Subject adjust the seating 
position such that his/her chin rests on 
the tripod with his/her nose 12” from 
screen center. 

The Subject should be positioned such that his/her chin is 
resting on the tripod that they are straddling in the chair.  The 
nose should be 12 inches from the screen of the computer 
screen.  It is very important to not move your head during 
the recording phases. Supporting the head to minimize 
movement is recommended. 

Connect the electrode cable clip (where the cable meets the 
three individual colored wires) to a convenient location (can 
be on the Subject’s clothes). This will relieve cable strain. 

The Subject should not be in contact with nearby metal 
objects (faucets, pipes, etc.), and should remove any wrist or 
ankle bracelets. 

9. Note the distance from the eyes to the 
center of the computer screen (it should 
be 12”). 

Note the distance from the eyes to the center of the computer 
screen (it should be 12 inches. 

10. Start the BIOPAC PROGRAM Use the green BIOPAC BSL 4.0 MP36 icon. 

11. Choose Create / Record New 
Experiment 

  

12. Choose Open graph template from 
disk and select EOG-TEMPLATE.gtl

Find the EOG-TEMPLATE.gtl file on the deskrtop and open 
it. 

13. Click OK. 

END OF SET UP 

This ends the Set Up procedure. 

Right side Left side

BLACK lead
(Ground)

RED lead WHITE lead

Horizontal

Lead Placement for Channel 1 (Horizontal)



B. CALIBRATION 
The Calibration procedure establishes the hardware’s internal parameters (such as gain, offset, and scaling) and is 
critical for optimum performance. Pay close attention to the Calibration procedure. 

FAST TRACK Calibration Detailed Explanation of Steps 

1. Make sure the Subject is seated in the same 
position as directed in Set Up Step 8. 

Note: It is very important that the Subject does not move his/her head 
during the calibration procedure. 

 

2. Click on Start the AEOG-50 or AEOG-
250 stimulus program on the desktop. 

Run the AEOG-50 stimulus set first.   Then create a new BIOPAC 
file for the AEOG-250 stimulus set second. 

3. When prompted, enter your assigned 
subject number – choose stimulus 1 or 2 if 
this is your first (AEOG-50) or second 
(AEOG-250) stimulus set. 

If the prompt box does not appear you may have to find it on the 
Windows programs bar and click on it. 

4. Both Experimenter and Subject should read 
the instructions on the first slide.  When 
done reading the general instructions, click 
any key to advance to the calibration 
instructions. 

In this experiment, you will fixate your eyes on the black dot in the 
center of the screen. 

There will be a series of tones and then the dot will move to one of 
the four corners of the screen.  There are 36 trials. 

Follow the movement of the dot with your eyes but DO NOT MOVE 
your head. 

The subject will press the space bar to start each trial. 

The experimenter should enter a marker (PRESS F9 key) at the start 
of each trial and when the dot moves. 

The experimenter should type number of the trial into the marker 
window for each movement of the dot (1, 2, 3, 4, ... , 36). 

Please start the BIOPAC recording now and press any key to begin 
the calibration. 

5. Read the calibration instructions and then 
start the BIOPAC recording and press any 
key to begin the calibration. 

In the calibration procedure, you will fixate your eyes on the black 
dot in the center of the screen. 

The dot will move to the left, center, right, center, top, center, 
bottom, center. 

Follow the movement of the dot with your eyes but DO NOT MOVE 
your head. 

Make sure that BIOPAC is recording and press any key to begin the 
calibration. 

6. Calibration will begin immediately.  The 
Subject should follow the dot on the screen 
with eyes only. 

 

 

After the calibration press STOP on the 
BIOPAC recording. 

The Subject should follow the dot around the screen with eyes only 
and should not move his /her head and should try not to blink during 
the recording sessions. 

This procedure will continue for about 10 seconds and will stop 
automatically. 

 

The Experimenter should press stop on the BIOPAC program and 
check the calibration data according to step #7 below. 

 

7. Check the calibration data: 

 

 If similar, proceed to Data Recording. 

 If different, Redo the calibration. 

At the end of the 10-sec calibration recording, the screen should 
resemble Fig. 10.6. 



 

 

 

Calibration continues… 

 

 

 

 

 

 

END OF CALIBRATION 

Fig. 10.6 

There should be fluctuation in the data for each channel. If your data 
resembles Fig. 10.6, proceed to the Data Recording section. 

If your data do not look correct then you need to check all recording 
connections and restart the programs.  See Dr. Pittman or the lab TAs 
if you continue to have problems. 

8. Begin the experiment.  The experimenter 
should press START on the BIOPAC 
recording enter a marker (F9) and label 
it “Start EOG-50 or EOG-250” 

9. The subject should press any key to 
begin the experiment. 

Make sure that the experimenter starts the BIOPAC recording before 
advancing to start the experiment. 

 

 

 

 

10. Press the space bar to start each trial.  
Keep eyes focused on the dot in the 
center and follow it when it moves. 

Go at your own comfortable pace.  Try not 
to blink during the trials. 

11. The subject should press any key to 
begin the experiment. 

Make sure that the experimenter starts the BIOPAC recording before 
advancing to start the experiment. 

 

There will be 36 trials.  Go at your own pace and try not to blink 
during a trial. 

 

12. STOP the BIOPAC recording and save 
the file as “SubjectName-50” or 
“SubjectName-250” depending on the 
stimulus set tested. 

The experiment will end after 36 trials.  The BIOPAC file will NOT 
automatically save.  YOU MUST SAVE YOUR DATA. 

Take a short break and then repeat for AEOG-250 using a new 
BIOPAC file.  Start over with Instructions step #1. 

END OF EXPERIMENT  

 


