
 

Essay on Depth Perception Distance Ratio 

 

OKD/Consciousness/Sense/Vision/Physiology/Depth Perception/distance ratio 

One eye can find object-size to distance ratio (geometric depth), using three object points. See 

Figure 1. 

Eye fixates on object center point, edge point, and opposite-edge point. Assume object is 

perpendicular to sightline. Assume retina is planar. Assume that eye is spherical, rotates around 

center, and has calculable radius. 

Light rays go from center point, edge point, and opposite edge point to retina. Using 

kinesthetic and touch systems and motor cortex, brain knows visual angles and retinal distances. 

Solving equations can find object-size to distance ratio. 

When eye rotates, scenes do not change, except for focus. See Figure 2. 

calculating distances to space points 

Vision cone receptors receive from a circular area of space that subtends one minute of arc 

(Figure 3). Vision neurons receive from a circular area of space that subtends one minute to one 

degree of arc. 

To detect distance, neuron arrays receive from a circular area of space that subtends one 

degree of arc (Figure 4). For the same angle, circular surfaces at farther distances have longer 

diameters, bigger areas, and smaller circumference curvature. 

Adjacent neuron arrays subtend the same visual angle and have retinal (and cortical) overlap 

(Figure 5). Retinal and cortical neuron-array overlap defines a constant length. Constant-length 

retinal-image size defines the subtended visual angle, which varies inversely with distance, 

allowing calculating distance (r = s / A) in one step. 

Each neuron array sends to a register for a unique spatial direction. The register calculates 

distance and finds color. Rather than use multiple registers at multiple locations, as in neural 

networks or holography, a single register can place a color at the calculated distance in the 

known direction. There is one register for each direction and distance. Registers are not physical 

neuron conglomerations but functional entities. 



 

Figure 1 

A single eye can find the ratio of object size to distance by looking at three points of the object. 

 

The eye fixates on a point (F) at the center of an object, on an edge (E) of the object, and on the 

opposite edge (H) of the object.  

Assume the object (HFE) is perpendicular to the line of sight (CF). Assume the retina (BCG) is a 

plane. Assume that a spherical eye rotates around its center (O) with a radius to determine (OC = 

OB = OG). The light rays go from the object's center point (F) to the retina (C), the edge point 

(E) to the retina (B), and the opposite edge point (H) to the retina (G).  

tan(angle BOC) = BC/OC = FE/OF and tan(angle GOC) = CG/OC = HF/OF 

BG/OC = HE/OF and HE = HF + FE and BG = BC + CG 

Using the kinesthetic and touch systems, and motor cortex, the brain knows the visual angles and 

the distances between projections on the retina.  

Solving the equations can find the ratio of object size to distance (HE/OF). 



 

Figure 2 

When the eye rotates, the scene does not change (except for focus). 

 

When looking at point F, point F in space projects to point C at the fovea on the retina. Point E in 

space projects to point B to the left of point C on the retina. Point D in space projects to point A 

to the left of point B on the retina. 

When looking at point E, point E in space projects to point B at the fovea on the retina. Point F 

in space projects to point C to the right of point B on the retina. Point D in space projects to point 

A to the left of point B on the retina. 

When looking at point D, point D in space projects to point A at the fovea on the retina. Point E 

in space projects to point B to the right of point A on the retina. Point F in space projects to point 

C to the right of point B on the retina. 

The location of the projection of the scene on the retina changes, but the order of points stays the 

same. The scene looks the same in all cases, except for the focus. 

You can verify this by looking at a point, then a nearby point, and then the first point again. You 

feel a scene shift but see no change in the scene. The scene periphery appears to change 

somewhat, because the eye is only approximately spherical and the lens has spherical aberration. 



 

Figure 3 

Adjacent Retinal Receptors Subtend the Same Angle, with No Overlap 

 

 



 

Figure 4 

For Same Subtended Angle, Circular Surfaces at Different Distances Have Different 

Diameters, Areas, and Circumference Curvatures 

 

subtended angle = A 

distance from eye = dashed-circle radius 

dashed-circle radius = subtended arc / subtended angle 

subtended arc ~ undashed-circle diameter 

distance from eye ~ undashed-circle diameter / subtended angle 

undashed-circle diameter = 2 * undashed-circle radius 

undashed-circle area = 2 * π * undashed-circle radius 

undashed-circle curvature = 1 / undashed-circle radius 



 

Figure 5 

Comparing Adjacent Neuron Arrays Calculates Constant Length and Constant-Length 

Subtended Angle, Allowing Distance Calculation 

 

Black and tan lines have same subtended angle as red and tan lines, and all lines meet at lens. 

Blue lines come from ends of farther constant-length arc, and green lines come from ends of 

closer constant-length arc. At farther distances, constant-length arc subtends smaller angle and 

smaller retinal image. 

Adjacent neuron arrays have retinal overlap, and retinal and cortical neuron-array overlap 

defines a constant length. Constant-length-arc retinal-image size defines the subtended visual 

angle, which varies inversely with distance, allowing calculating distance to surface in one step: 

distance = radius = arc length / subtended angle = constant length / subtended angle 
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