VISION

LESSON PLAN AND PROGRAMMED TEXT

I. Introduction:

A. Annual review of vision.

B. FM 1-301 Aeromedical Training for Flight Personnel

C. Instructions:  Review attached information.  Complete the written exam and submit it to the instructor.  If you require further material or clarification, contact the Unit Training Officer.

II. Outline:

A. Characteristics and Limitations of Vision under Day Conditions.

B. Characteristics and Limitations of Vision under Night Conditions.

C. Methods of Maximizing Visual Acuity.

D. Procedures for Dark Adaptation.

III. Lesson Plan:

A. Characteristics and Limitations of Vision under Day Conditions.

                             Vision under day conditions is termed “photopic” vision.  The part of the retina active during conditions of high illumination is the fovea centralis which contains cone cells.  These cells are capable of sharp image resolution and fine color discrimination.  The rod cells are “bleached out” by high light levels and are thus not useful during the day.

B. Characteristics and Limitations of Vision under Night Conditions.

                             Vision under conditions of reduced lighting is termed “scotopic” vision.  The light level is not high enough to stimulate the cone cells and they are thus inactive.  Since the cone cells are the only ones capable of a high degree of resolution as well as color discrimination, objects seen at night will not be perceived as sharply as they would be during the day.  Additionally, they will be perceived in “shades of gray” instead of their true color.  The rod cells however, do respond to low light levels and thus provide “scotopic” vision.  The decrement in acuity associated with rod cell use is on the order of 20/200.  Since the rods are distributed around the fovea centralis, there is also a “night blind spot.”  This means that looking directly at an object will project it onto the retina at the point where there are no rod cells and thus the object will be seen less well than if it were not looked at directly.

C. Methods of Maximizing Visual Acuity.

                             The primary method of maximizing visual acuity under all circumstances is correction of any refractive error by corrective lenses.  Abnormalities of the lens cause the visual image to incorrectly focus on the retina and yield impaired resolution.  These abnormalities can generally be compensated for with glasses.  Abnormalities of the lens can also be corrected operatively but, at this point, this is strictly forbidden.  Discovery that a flight crewmember has had any unauthorized refractive surgery results in immediate and permanent grounding.  The eye also requires proper nutrition for optimal performance but adequate vitamin levels are provided by a balanced diet and supplementation is not necessary.  Various herbal treatments are advertised as having the ability to increase visual acuity but these products have not been scientifically proven.  Lastly, transient medical conditions such as conjunctivitis or blepharitis can cause decreased acuity.  Flight crewmembers should consult the flight surgeon prior to performing crew duties if there is any indication of ocular disease.

D. Methods of Dark Adaptation.

                             Dark adaptation, or increase in visual acuity under conditions of decreased lighting, occurs as a result of the accumulation of “visual purple” or rhodopsin in the rod cells of the retina.  Rhodopsin is “bleached” by bright light and begins to increase when the eyes are no longer exposed.  Accumulation of rhodopsin occurs to varying degrees and at varying rates.  As a general rule, dark adaptation approaches its limit at approximately 30-45 minutes under minimal lighting conditions.  Immediate prior exposure has a significant effect on the time and degree to which dark adaptation will occur in that, for example, exposure to un-attenuated bright sunlight will adversely affect the ultimate acuity and increase the time required to adapt.  Air crewmembers anticipating upcoming night flying duties should utilize sunglasses or dark visors.  If the situation permits, air  crewmembers anticipating night flying may wear red goggles.  These allow the accumulation of rhodopsin in the presence of artificial light.  It is intuitively obvious that cockpit lighting during night operations should be adjusted to the lowest level necessary for accurate interpretation of instruments and publications.
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EXAMINATION

NAME____________________________________ DATE_______________ SCORE_____________

1. The chemical responsible for vision during periods of decreased lighting is:

a. rhodopsin

b. visual purple

c. both a and b.

d. neither a nor b.

2. Vision during periods of decreased lighting is termed:

a. Photopic.

b. Scotopic

c. Laser amplified.

d. None of the above.

3. To most accurately see objects at night, one should:

a. Stare directly at the object to focus it on the most sensitive part of the retina.

b. Close one eye to reduce distraction.

c. Put on red lenses to amplify the available light.

d. Avoid staring directly at the object to utilize peripheral vision.

4. Refractive surgical procedures to increase visual acuity may be performed:

a. Only on air crewmembers who cannot wear glasses because of the need to use the IHAD device.

b. Only on fixed wing crews.

c. Only on crewmembers with documented correctability to 20/20.

d. On no air crewmembers. 

5. The part of the retina that yields the most precise vision during normal daytime is the:

a. Medulla oblongota.

b. Fovea centralis.

c. The peripheral rod cells.

d. None of the above.    

