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A Dyop® (short for dynamic optotype) is a segmented ring whose spinning gaps/segments provide a binary strobic 
stimulus of the photoreceptors of the eye’s retina for use in determining visual acuity and refractions. 
 
Dyop Principles: 

1. Vision is a dynamic process.  We “see” static images because the visual saccades keep the photoreceptors in 
motion to minimize the stimulus depletion and avoid photoreceptor fatigue from fixation on static images. 

2. Most people also see in color.  The saccade process constantly adjusts the focal depth for red, green, and blue 
which in turn affects the shape of the biological lens to keep visual targets in focus.  That focal adjustment has 
the retina functioning as a biological circuit board to stimulate and adjust the shape of the lens for determining 
acuity (visual clarity) and refractions. 

3. Using black and white letters to benchmark acuity is akin to Aristotelian astronomy describing the motion of the 
planets as they circle the earth.  Using letters to benchmark vision works, but it is not an actual measure of vision 
or reality. 

4. The Dyop stimulus uses resolution acuity, rather than recognition acuity such as that of static visual targets, 
which allows the use of a Dyop to measure acuity without the need for patient literacy. 

5. The location of the photoreceptors in the back of the retina allows for a more precise response as to focal depths 
for color and the enhanced perception of motion as the color focus moves across the plain of the retinal field.  
That location creates a higher sensitivity to emitted light (e.g. computers) due to the Stiles-Crawford Effect. 

6. The gaps/segments of a Dyop spinning ring create a strobic stimulus to the photoreceptors.  As the spinning ring 
becomes smaller the strobic gap/segment stimulus area becomes smaller until it is too small for the 
photoreceptors to detect its motion.   The smallest Dyop ring angular width diameter, whose gaps/segment 
motion is detected as spinning, creates a Minimum AREA of Resolution (MAR), and provides a precise 
benchmark for acuity, refractions, and the measurement of vision in color.  

7. The optimum Dyop has a 10% stroke width diameter and 40 rpm rotation speed which creates a 0.33 arc minute 
squared per second refresh rate of the photoreceptors.  The result is that a Dyop has an apparent retrograde 
motion when the Dyop gap/ring angular velocity is greater than 100 rpm.  

8. A “traditional” Snellen optotype has a 1.0 arc minute squared MAR. The Dyop MAR is 0.54 arc minute squared 
as determined by use of a spinning Dyop.  As a result, a Dyop inherently produces a more precise and less 
variant acuity test due to its smaller visual target and stimulus.  That Snellen MAR being about twice the area of 
a Dyop MAR also correlates to a Snellen optotype having a logarithmic ratio of size versus diopters of blur 
(LogMAR) versus the more linear and more precise Dyop increase.  The Snellen LogMAR values are as much a 
measure of the inherent error of the Snellen tests as it is of acuity. 

9. The Dyop MAR (0.54 arc minutes squared) is smaller than the stimulus area of each optic nerve fiber 
(approximately 2.5 arc minutes squared) for a total of 100 photoreceptors.  The smaller Dyop MAR allows the 
retinal field to track motion induced by the saccade process so that the color, distance, and motion stimulus is 
transmitted to the brain and lens controlling muscles when five clusters of 20 photoreceptors each are stimulated 
per each optic nerve fiber. 

     

  
Dyop Spinning Ring Components Stiles-Crawford Effect 

Item 1 – the direction and angular movement/velocity for the visual strobic contrast response 
Item 2 – the moving segmented visual arc/area (MAR) dynamically stimulating retina cells with motion 
Item 3 – retinal cell clusters 
Item 4 – examples of static “traditional” optotypes 
Item 5 – the static Minimum angle/arc/AREA of Resolution (MAR) of a “traditional” optotype 


