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Binocular Depth Perception – The Howard-Dolman apparatus.

This is primarily a “thought” lab.  Think about the nature of binocular vision.

This experiment also serves as an introduction to PSYCHOPHYSICS.

NOTE: Always bring a calculator to LAB.

PSYCHOPHYSICS is the study of the relationship between perception of stimuli  and the actual physical characteristics of those stimuli. For example you might perceive a light as being “very bright” but the physical characteristic is a  source that radiates energy at various wavelengths and at certain intensities that may be measured.

The primary means of stereo depth perception is RETINAL DISPARITY.  Retinal disparity involves two eyes from the same person looking at the same object but seeing that object from differing viewpoints.  Thus, the difference between the two images is the retinal disparity.

The closer the object is to the viewer, the greater the retinal disparity.  There is very little retinal disparity effect for objects more than about 1900 feet distant

The Howard-Dolman apparatus is a simple box with interior illumination that is   provided by a light at the back of the box. There is a frosted  diffusing glass in front of the light so the two vertical black rods are rear illuminated.  The subject uses the Method of Adjustment (A psychophysical method)  to make the two rods parallel to one another.  The Subject sits so that the opening in the box is at eye level.  Normally the subjects sits about ten feet from the box and uses a pair of strings that are on a pulley arrangement to make the adjustment.  The rods are moved by pulling on the strings.

Thought experiment #1

Are you better able to make the rods parallel when they are 1 meter from your eyes or when they are 4 meters from your eyes?

Why?       
Thought experiment #2

You are 3 meters from the rods and are using one eye versus two eyes to make the rods

parallel.  Which condition (one eye or two eyes) results greater ease at making the two rods parallel? Why?

Thought experiment #3

You re-design the Howard-Dolman device so that each rod is either ½ a degree wide on your retina or is 6 degrees wide. Which condition will result in better depth perception

as measured by making the rods parallel?

Why?

Thought experiment #4

The Army makes special “trench warfare” binoculars that have conventional binoculars

with a periscope that sticks up several feet.  There are two complete periscopes (one for each eye that stick up above the observers head so he does not expose himself to enemy fire.  What will happen to the observer’s stereoacuity if we increase the distance apart of the two periscope lenses so that the top portion of the periscope is about 12 inches apart while the bottom part (down by the observer’s eyes) is only the usual 5 or six inches apart.?

Another important term for you to learn

H

YPOTHESIS:   A hypothesis is a statement that two or more conditions will either significantly differ from one another or be significantly related to one another.

YOUR NAME __                                               Date:    1 /     /2007   Time:        ____

TURN IN THIS SHEET ONCE YOU HAVE DONE THE EXPERIMENT

Today’s experiment

Try to set the rods parallel using only your “better” eye.  Then try to set the rods

parallel using both eyes.

Write the results below.  Make six attempts* for each situation and the person

serving as experimenter will write down your results below:



ONE EYE                              BOTH EYES
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______



 ________



______




_________



______
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 ________



______




  _________



______

means
_________



______

*Why use six attempts rather than one for each eye?

Also, what intervening variables could “mess up” the results?

I will use a T-test to analyze the results of this experiment.  What kind of T test should we use?

         ANSWER HERE _______________________________

An INTERVENING VARIABLE is some factor that alters the outcome of the experiment but is not controlled in some manner by the experimenter’s  experimental procedure and experimental design.

An EXPERIMENTAL PROCEDURE is a description of the techniques used to carry out the experiment.

An EXPERIMENTAL DESIGN is a description of the  plan used to analyze the results in a systematic manner.

.

Note who does well at the task and who does not do well. — Lets see if we can find out

why.

Questions: What are the problems with running the experiment? How may the subject

“fake” the results?

How should we statistically analyze the results – What kind of experimental design should be used?

What are the practical effects of a lack of “stereoacuity” on people?

Note: If we have time you will also see a demonstration of the Auto-kinetic effect and we will discuss how we could do some experiments associated with the auto-kinetic effect.


