PSYC 310
DEPTH ACUITY EXPERIMENTPRIVATE 


(OCT 2002)

The purpose of this experiment is to study how judgments of depth, are affected by:  (1) monocular versus binocular stimulation; (2) the distance between eyes and target.  You will measure depth acuity using the Howard-Dolman apparatus, a device that allows adjustment of the position of a pair of vertical rods until they appear in the same plane. 

METHODS
Work in 3 groups:  S – subject (designate three); E - experimenter.  

(1) S is positioned so that only the rods are visible through the window of the apparatus.  Choose two different eye-rod viewing distances (1 and 3 meters).  S should make all settings with head still.

(2) At one of the predetermined viewing distances, S uses both eyes to set the two rods at the same apparent distance. E records S's setting of inter-rod distance (i.e. S's error) by multiplying by 2 the scale reading on top of the box (why multiply by 2?). E then randomly repositions the rods for the next setting. S makes 20 settings under each viewing condition.  S must not hold the strings while E is resetting the rods (Why not?). E should record S's ABSOLUTE error.

(3) S makes another 20 settings with only one eye.

(4) Repeat 2 & 3 at the other viewing distance.

ANALYSIS
(1) For each of the 4 viewing conditions (far/near, monocular/binocular), plot S's errors in histogram form.

(2) Perform t-tests or other suitable statistics to show whether there were significant effects of viewing distance and mono/binocularity.

(3) Convert the mean errors under the binocular conditions into disparities. 

The disparity angle (p) is given by
p = B.E/D2     where

B is the distance between the eyes (mms) (Measure S's!) 

E is the mean absolute error (mms)

D is the distance of eyes to nearer rod (Viewing distance-E/2 in mms).

Since the resulting p is in radians, multiply it by 206,280 (57.3 deg/radian x 60 minutes/degree x 60 seconds/minute) to convert it to seconds of arc.  You now have a measure of depth acuity.  This angle represents the mean difference in angles ( and ( in the figure below, which approaches zero as mean difference approaches zero.
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QUESTIONS 

Explain the differences in mean error you obtained in the near-far and mono-binocular viewing conditions.

How does the disparity angle (measured only in binocular conditions) in the 1 meter condition compare to the disparity angle in the 3 meter condition?

What are the potential monocular cues to depth?

How did the procedure control for these?







