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Abstract

Human vision is spatially nonuniform. A small central retinal region provides dense cone
sampling, low neural convergence, and the highest spatial and chromatic resolution, while
progressively more eccentric retina trades detail for sensitivity, coverage, motion processing,
and efficiency. This report describes that organization with emphasis on the retina, fovea,
foveola, and parafovea. It first follows the transformation from photons to retinal ganglion-cell
signals, then explains the anatomical specializations that create the foveal pit and the sharp
transition in sampling and circuitry around it. The resulting physiology is connected to
visual acuity, crowding, color, temporal sensitivity, active gaze, and engineering models
for gaze-contingent sensing and foveated rendering. The main conclusion is that foveation
is not simply a high-resolution circular patch. It is a coupled spatial, neural, and motor
strategy whose useful engineering analogue must account for eccentricity, content, eye-tracking
uncertainty, and time.

Contents

1 Introduction

2 The Eye
2.1 Optical apparatus . . . . . . . . . . e
2.2 Coats, retina, and neural output . . . . . . . ... Lo

3 From the retinal image to a neural code
3.1 TImage scale at theretina . . . . . . . . . .. ...
3.2 The retina is neural tissue . . . . . . .. ..o

4 Central retinal geography
4.1 Macula, fovea, foveola, parafovea, and perifovea . . . . . . . . .. .. ... ...

5 Why the fovea supports high acuity
5.1 The pit clears an optical and neural path . . . . . . ... ... ... .......
5.2 Cone packing and private-line signaling . . . . . .. . ... ... ... ... ..

6 The parafovea is a transition regime
7 Foveated vision is active
8 A quantitative language for eccentricity

9 Implications for foveated computation
9.1 What biology supports . . . . . . . ..
9.2 Design constraints . . . . . ... oL Lo
9.3 Connection to active vision . . . . . . ... L Lo oo

10 Scope and qualifications

11 Conclusions



VISGRAF Technical Report Physiology of Foveated Human Vision

1 Introduction

The eye is the optical-neural front end of the human visual perception system. In a compact
engineering description, the complete system comprises (1) the eye, which acts as the sensor by
focusing light, converting photons into electrical responses, and performing the first stages of
neural computation; (2) the optic nerve and central visual pathways, which provide the
connection from retinal ganglion cells through the optic chiasm, thalamus, and optic radiations;
and (3) the brain, whose distributed neuronal circuits interpret the signal and connect perception
to attention, memory, and action. These are functional divisions rather than isolated modules:
the retina is neural tissue, the optic nerve is made of retinal axons, and recurrent brain activity
influences what is selected by gaze. The retina is not a uniform camera sensor: its photoreceptor
density, interneuron organization, ganglion-cell sampling, vascular structure, and downstream
representation all change strongly with retinal eccentricity.

This nonuniform architecture has two consequences. First, the quality of a visual signal
depends on where it falls on the retina. The point at which the visual axis meets the central
retina is served by the foveal system: a specialized cone mosaic and neural pathway optimized for
fine spatial discrimination. Only a few degrees away, the parafovea already exhibits a different
balance among acuity, sensitivity, pooling, and contextual processing. Second, stable high-detail
perception depends on active gaze. Saccades repeatedly place behaviorally relevant targets on the
fovea; fixation, vergence, pursuit, and stabilization mechanisms maintain a useful retinal signal
between gaze shifts. The companion report Eye movements and stereoscopic depth perception
develops those motor and binocular relationships [1]. The present report focuses on the sensor
and the central retinal substrate that make foveation valuable.

Vision is one of the dominant computational commitments of the primate cerebrum. In
the macaque, more than half of the cerebral cortex is largely or exclusively involved in visual
processing, comprising about 32 visual and visual-association areas arranged across approximately
ten cortical processing levels [2; 3]. The human system likewise extends far beyond primary
visual cortex (V1), through V2, V3/V3A, V4, MT/V5, and higher ventral and dorsal networks.
This striking fact is sometimes distorted into the claim that “more than 60% of all brain neurons
are dedicated to vision.” That literal neuron-count claim is not defensible: of roughly 86 billion
neurons in the human brain, about 69 billion are in the cerebellum [4]. The accurate statement
concerns the breadth of visual cortical territory and networks, not a fixed fraction of every neuron
in the brain.

The terms fovea, foveola, parafovea, and perifovea have anatomical, clinical, psychophysical,
and engineering usages that do not always coincide. Here they are used anatomically unless a
broader perceptual region is explicitly stated.

Central idea. Foveated vision is a resource-allocation strategy spanning the entire
perception system: a nonuniform ocular sensor, an information-limited optic-nerve
connection, extensive cortical processing, and active eye movements.

2 The Eye

The eye is both an optical instrument and a living neural sensor. Its transparent media form an
image, its muscular and vascular systems maintain and adapt that image-forming apparatus,
and the retina converts light into parallel neural signals. The principal structures and their
physiological roles are summarized below and in Figure 1 [5].

2.1 Optical apparatus

The cornea is the transparent anterior surface and supplies most of the eye’s static refractive
power because of the large refractive-index change at the air—tear interface. Behind it, the
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Figure 1: Schematic horizontal section of the right eye, viewed from above. The cornea and crystalline
lens focus light through the pupil onto the retina; the iris regulates the aperture; the ciliary body changes
lens power; and retinal ganglion-cell axons leave at the optic disc to form the optic nerve. Geometry is
simplified and not to scale.

aqueous humor fills the anterior and posterior chambers. The iris is a contractile diaphragm;
its central opening, the pupil, sets the light-admitting aperture. Constriction reduces retinal
illuminance and many optical aberrations while increasing depth of field, but a very small pupil
increases diffraction.

The transparent crystalline lens provides the variable component of optical power. The
ciliary muscle and zonular fibers change lens curvature during accommodation, allowing near and
far objects to be focused on the retina. The large posterior cavity is filled by the transparent
vitreous body, which helps maintain globe shape and provides a clear path to the retina. The
resulting retinal image is inverted and laterally reversed.

2.2 Coats, retina, and neural output

The tough sclera forms the outer structural coat and continues anteriorly as the cornea. Inside it,
the vascular, pigmented choroid absorbs stray light and supports the metabolically demanding
outer retina. The innermost coat is the retina: a layered extension of the central nervous system
containing photoreceptors, interneurons, ganglion cells, glia, and the retinal pigment epithelium.
The macula specializes central vision, and the fovea at its center provides the highest spatial
acuity.

The optic disc is the exit site for ganglion-cell axons and retinal vessels; because it contains
no photoreceptors, it produces the physiological blind spot. The axons form the optic nerve
and carry retinal output toward the optic chiasm and central targets. The National Eye Institute
describes the nerve as a bundle of more than one million fibers [6]. The eye therefore does
not send a photograph to the brain: it sends activity in many parallel, feature-selective output
channels.

3 From the retinal image to a neural code

3.1 Image scale at the retina

Optical quality is one determinant of resolution, but it is not the only one: photoreceptor spacing,
post-receptoral circuitry, fixational motion, and cortical decoding all contribute.

At the posterior pole, approximately 0.28-0.30 mm of retina subtends one degree of visual
angle in a typical adult eye. The conversion varies with axial length, so millimeters and degrees
should not be treated as universally interchangeable. This matters when mapping histological
zones to display coordinates or eye-tracker measurements.
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3.2 The retina is neural tissue

The vertebrate retina is inverted: light crosses the inner neural layers before reaching rod and
cone outer segments near the retinal pigment epithelium (RPE). Photoreceptors convert absorbed
photons into graded electrical responses. In darkness they release glutamate continuously;
light hyperpolarizes them and reduces that release. Bipolar cells split the signal into ON and
OFF pathways, while horizontal and amacrine cells provide lateral, temporal, and contextual
interactions. Ganglion cells are the retinal output neurons; their axons form the optic nerve.

Axons travel along the inner surface

Ganglion cells A toward the optic nerve
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— =
Inner synapses - =
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a =]
Interneurons = 2
= =
] =
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Outer synapses

Photoreceptors

RPE and choroid
Outer segments exchange metabolites with the RPE

Figure 2: Simplified retinal organization. Light and the principal feed-forward neural signal travel in
opposite directions. Lateral circuits are omitted for clarity.

Retinal computation begins before the optic nerve. Center-surround receptive fields emphasize
local contrast rather than absolute luminance; parallel ganglion-cell classes differ in spatial scale,
temporal response, color opponency, and projection target. The retina therefore transmits a
compact, task-relevant description of change and contrast rather than a literal pixel array.

4 Central retinal geography

4.1 Macula, fovea, foveola, parafovea, and perifovea

The macula is the central retinal region associated with high-acuity vision and macular pigment.
Within it, the fovea is a shallow pit centered on the visual axis. The foveola is the central
floor of that pit. The parafovea surrounds the fovea and contains the greatest accumulation of
displaced inner retinal neurons; the perifovea is the next outward annulus. Common approximate
dimensions are summarized in Table 1. They are conventions, not exact biological boundaries,
and natural inter-individual variation is substantial [7-9].

In psychophysics and computer graphics, parafoveal is often used more loosely for a few
degrees around fixation, and peripheral may begin wherever a particular task shows a substantial
decline. Any engineering specification should therefore state the eccentricity range in degrees
rather than rely only on region names.
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Table 1: Approximate anatomical scales near the human visual axis. Angular values assume about 0.29
mm per degree and are rounded.

Region Approximate linear ~ Approximate Functional emphasis
extent visual extent

Foveola central 0.35 mm about 1.2 degrees Densest cone sampling; no rods at the
diameter center; highest spatial resolution

Fovea about 1.5 mm about 5 degrees Pit and sloping walls; inner layers dis-
diameter placed; cone-dominated central vision

Parafovea about 0.5 mm-wide roughly 5-8 Thick inner retina; falling cone density;
annulus degrees diameter rising rod contribution and neural pooling

Perifovea next roughly 1.5 out to roughly 18 Transition toward peripheral retinal orga-
mm annulus degrees diameter nization

Macula about 5—-6 mm roughly central Broad central retina containing all zones
diameter 18-20 degrees above

_— Macula
Perifovea
Parafovea

Fovea

Foveola / center

Schematic only: boundaries are anatomical conventions,
not hard perceptual discontinuities.

Figure 3: Nested central retinal zones shown as a top-down schematic. The areas are intentionally not
drawn to the same scale as the labels.
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5 Why the fovea supports high acuity

5.1 The pit clears an optical and neural path

During development, ganglion cells, bipolar cells, and their processes are displaced laterally from
the center, while cone photoreceptors migrate inward and elongate. The mature pit therefore
leaves a comparatively direct optical path to the central cones and creates the radially oriented
Henle fiber layer that connects cone pedicles to laterally displaced bipolar cells [7, 8]. The
central foveal avascular zone removes capillaries from the optical path, although the tissue
still requires intense metabolic support from the choroidal circulation and surrounding retinal
capillary networks.

The pit itself is not sufficient for high acuity. People with foveal hypoplasia can still show
central cone elongation and packing, and foveal morphology varies across healthy observers.
High-resolution vision emerges from several aligned adaptations: optical quality, narrow and
elongated cone apertures, dense packing, low convergence in midget pathways, stable fixation,
and expanded cortical representation.

5.2 Cone packing and private-line signaling

Human cone density reaches a sharp and individually variable maximum near the foveal center.
Histological measurements reported peak values approaching 200,000 cones/mm?, followed by
a steep decline with eccentricity [10]. At the very center, rod photoreceptors are absent; rods
appear outside the rod-free zone and become increasingly important with eccentricity. The
distribution is therefore not a simple trade between “good” and “poor” vision. Central cones favor
fine spatial and chromatic sampling under photopic conditions, while rods and larger receptive
fields increase sensitivity and support dim-light detection away from the center.

In central midget circuitry, a single cone can feed a single midget bipolar cell and then a
single midget ganglion cell, especially near the fovea [7, 11]. This low convergence preserves the
spatial identity of the input. With increasing eccentricity, more photoreceptors contribute to
downstream receptive fields, improving sensitivity and efficiency while reducing spatial specificity.

Foveal tendency Parafoveal tendency

. N
B e

e 6 6 o
dense cones; low convergence; greater pooling; larger receptive fields;
small receptive fields higher sensitivity per output channel

Figure 4: Conceptual change in convergence with eccentricity. Real retinal circuits contain multiple
parallel cell classes and are more heterogeneous than this schematic.

6 The parafovea is a transition regime

The parafovea should not be described merely as a blurred version of the fovea. Anatomically, it
contains the lateral displacement generated by foveal construction: inner nuclear and ganglion-cell
layers thicken on the foveal slope and rim. Functionally, it combines still-substantial cone vision
with rapidly changing cone spacing, increasing rod contribution, larger receptive fields, more
convergence, and stronger effects of surrounding context.

This transition changes several perceptual dimensions at different rates:
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e Spatial resolution. Minimum resolvable detail increases with eccentricity. Over useful
ranges, many size thresholds can be approximated by a linear function of eccentricity after a
task-specific intercept [12, 13].

e Crowding. Identification of an object can fail because nearby flankers interfere, even when
the isolated object remains detectable. Critical spacing grows approximately with eccentricity,
so peripheral recognition cannot be modeled by blur alone [13, 14].

e Color and form. Fine chromatic discrimination is strongest centrally, but color is not absent
in the periphery. Performance depends on stimulus size, luminance, adaptation, and retinal
location.

e Sensitivity and temporal processing. Larger pooling areas and rod-rich retina can favor
detection under low light and support wide-field motion and event sensitivity, even as fine
spatial detail declines.

e Binocular function. Stereoacuity is best near fixation. Eccentricity, spatial frequency,
contrast, crowding, and eye alignment all affect the usable disparity signal.

—_ Fine spatial sampling
—— Rod-weighted sensitivity (schematic) ~

------- Pooling / receptive-field size
e —

Normalized capacity
o
ot

| | | | | | | | | | | | |
O0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Retinal eccentricity (degrees)

Figure 5: Conceptual profiles with eccentricity. The curves illustrate different trends, not a shared
physiological unit or fitted dataset. Exact functions depend on meridian, observer, adaptation, and task.

7 Foveated vision is active

The useful field of view is far larger than the high-acuity foveal field. The oculomotor system
resolves this mismatch by moving the eyes. Peripheral and parafoveal signals provide target
candidates through contrast, motion, novelty, task relevance, and coarse scene structure. A
saccade relocates the foveae; fixation allows high-resolution analysis; pursuit and vestibulo-ocular
responses stabilize selected content; and vergence aligns the two eyes in depth. Fixational drift
and microsaccades continue to transform the retinal input even during attempted steady gaze
[15].
This recurrent organization can be written as a perception-action cycle:

peripheral evidence — target selection — gaze shift — foveal analysis — updated task state.

The scene is not necessarily stored as a uniformly detailed internal image. Stable perception
can arise from task-dependent representations, memory, prediction, and the availability of detail
through another gaze shift. The biological strategy is thus closer to an active query system than
to a fixed megapixel camera.
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8 A quantitative language for eccentricity

Let e denote angular eccentricity from the current fixation. A common psychophysical approxi-
mation expresses a threshold size s(e) as

s(e) ~ s (1 + E) , (1)

where sg is the foveal threshold and Ejs is the eccentricity at which the threshold doubles. The
parameter is not a universal constant: it changes with task, contrast, orientation, temporal
conditions, and meridian. Equation 1 is therefore a coordinate transform for a specific measured
capability, not a full model of peripheral vision.

Retinal ganglion-cell receptive-field density can also be modeled as a function of visual-field
position [16]. Such models improve on circular three-zone approximations because they can
encode meridional asymmetry and continuous falloff. Even then, retinal sampling alone does
not predict perception. Optical blur, fixational instability, cortical magnification, attention, and
crowding remain important.

9 Implications for foveated computation

9.1 What biology supports

Foveated rendering and sensing allocate computation according to gaze. The biological motivation
is sound: spatial detail requirements decline rapidly away from fixation, and wide-field systems
otherwise spend large resources on samples the observer cannot resolve. Early multiresolution
systems and modern gaze-contingent graphics exploit this principle [17-19].

The closest engineering abstraction is a continuous, anisotropic, time-dependent sampling
field centered on estimated binocular gaze. A practical implementation may still use concentric
regions, but their boundaries should be understood as approximations to several overlapping
functions rather than literal retinal anatomy.

9.2 Design constraints

If the predicted gaze at display time is §(t + A) and the combined angular uncertainty is oy, a
conservative foveal radius can be expressed schematically as

THQ = Ttask T kgg + UeyeAa (2)

where ri,qc is the radius needed by the visual task, veye represents plausible gaze velocity during
the prediction interval, and k sets the desired confidence margin. This is not a physiological law;
it is a useful engineering decomposition of content demand, uncertainty, and latency.

9.3 Connection to active vision

The broader lesson for active vision is to optimize the next observation, not merely compress
the current one. A biological or artificial observer can direct its high-resolution sensor toward
locations that reduce uncertainty, disambiguate depth, verify an object hypothesis, or support
an action. In that sense, foveation is both an encoding strategy and a control policy.
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Table 2: Biological facts and their engineering consequences.

Biological fact

Engineering interpretation

Common failure mode

Resolution falls con-
tinuously with eccen-
tricity

Different capabilities
fall off differently
Crowding limits
recognition

Gaze changes rapidly
during saccades

Eye tracking is noisy
and delayed

The two eyes may dif-
fer in direction and
depth

Peripheral vision re-
mains useful

Use smooth, task-calibrated

quality falloff

Separate models for acuity, con-
trast, color, motion, and dispar-
ity

Preserve feature spacing, con-
trast structure,
salience

Predict gaze and manage tempo-
ral transitions

Expand the high-quality region
by an uncertainty and latency
margin

Estimate binocular gaze and ver-
gence, not only a cyclopean 2-D
point

Preserve motion, transients, con-
trast, and scene layout

and semantic

Visible rings or abrupt changes
during small gaze errors

Treating peripheral vision as uni-
form Gaussian blur

Readable isolated details become
unrecognizable in clutter

Post-saccadic exposure of a low-
quality region

Quality boundary enters con-
scious view

Interocular mismatch and unsta-
ble stereo detail

Tunnel vision despite acceptable
spatial-resolution metrics

10 Scope and qualifications

Several simplifications should remain explicit.

o Histological boundaries do not create step changes in perception.

e Peak cone density, foveal pit shape, avascular-zone size, axial length, and visual performance

vary across observers.

e Acuity is not a single number: detection, resolution, recognition, vernier alignment, stereoacu-
ity, and reading have different eccentricity functions.

e Peripheral vision is not defined only by reduced spatial frequency. Crowding, uncertainty,
pooling, attention, and temporal sensitivity matter.

e A gaze tracker measures an estimate of eye orientation, not direct access to the observer’s
attended object or exact retinal locus.

e Three-ring rendering profiles are implementation conveniences, not faithful anatomical models
of fovea, parafovea, and periphery.

11 Conclusions

The retina is a layered neural processor whose sampling strategy changes radically with eccentricity.
The foveal center combines dense, elongated cones, displaced inner layers, an avascular optical
path, low-convergence midget circuitry, and expanded downstream representation. The parafovea
is the steep transition around that specialization: cone density falls, rods and pooling increase,
inner layers thicken, and perception becomes progressively more dependent on context and
crowding. Peripheral retina then extends coverage and sensitivity with coarser spatial sampling.
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Eye movements turn this nonuniform sensor into an effective visual system. Peripheral
evidence selects targets, saccades relocate the fovea, stabilization preserves useful signals, and
successive fixations support task-dependent understanding. Foveated computation should preserve
this logic: allocate resources continuously with eccentricity, protect temporal transitions, account
for tracking uncertainty and binocular state, and retain the peripheral signals that guide the
next gaze shift.

Source note

This report was developed as a companion to the document Eye movements and stereoscopic depth
perception [1]. Its treatment of saccades, fixation, vergence, and active depth inference motivated
the perception-action framing. The anatomical and physiological material was expanded using
the literature cited below.

References

[1] Eye movements and stereoscopic depth perception, 2026.

[2] James J. Knierim and David C. Van Essen. Visual cortex: cartography, connectivity,
and concurrent processing. Current Opinion in Neurobiology, 2(2):150-155, 1992. doi:
10.1016/0959-4388(92)90003-4.

[3] Daniel J. Felleman and David C. Van Essen. Distributed hierarchical processing in the
primate cerebral cortex. Cerebral Cortex, 1(1):1-47, 1991. doi: 10.1093/cercor/1.1.1-a.

[4] Frederico A. C. Azevedo, Ludmila R. B. Carvalho, Lea T. Grinberg, José M. Farfel, Renata
E. L. Ferretti, Renata E. P. Leite, Wilson Jacob Filho, Roberto Lent, and Suzana Herculano-
Houzel. Equal numbers of neuronal and nonneuronal cells make the human brain an
isometrically scaled-up primate brain. Journal of Comparative Neurology, 513(5):532-541,
2009. doi: 10.1002/cne.21974.

[5] National Eye Institute. How the eyes work. https://www.nei.nih.gov/
eye-health-information/healthy-vision/how-eyes-work, 2022. Last reviewed April
20, 2022; accessed September 3, 2026.

[6] National Eye Institute. About the eye. https://www.nei.nih.gov/
eye-health-information/healthy-vision/nei-for-kids/about-eye, 2025. Last
reviewed December 10, 2025; accessed September 3, 2026.

[7] Jan M. Provis, Adam M. Dubis, Ted Maddess, and Joseph Carroll. Adaptation of the central
retina for high acuity vision: cones, the fovea and the avascular zone. Progress in Retinal
and Eye Research, 35:63-81, 2013. doi: 10.1016/j.preteyeres.2013.01.005.

[8] Andreas Bringmann, Steffen Syrbe, Katja Gorner, Johannes Kacza, Mike Francke,
Peter Wiedemann, and Andreas Reichenbach. The primate fovea: Structure, func-
tion and development. Progress in Retinal and Eye Research, 66:49-84, 2018. doi:
10.1016/j.preteyeres.2018.03.006.

[9] Adam M. Dubis, Dean M. Costakos, Charu D. Subramaniam, Pooja Godara, William J.
Wirostko, Joseph Carroll, and Jan M. Provis. Evaluation of normal human foveal development

using optical coherence tomography and histologic examination. Archives of Ophthalmology,
130(10):1291-1300, 2012. doi: 10.1001/archophthalmol.2012.2270.

10


https://www.nei.nih.gov/eye-health-information/healthy-vision/how-eyes-work
https://www.nei.nih.gov/eye-health-information/healthy-vision/how-eyes-work
https://www.nei.nih.gov/eye-health-information/healthy-vision/nei-for-kids/about-eye
https://www.nei.nih.gov/eye-health-information/healthy-vision/nei-for-kids/about-eye

VISGRAF Technical Report Physiology of Foveated Human Vision

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

18]

[19]

Christine A. Curcio, Kenneth R. Sloan, Robert E. Kalina, and Anita E. Hendrickson. Human
photoreceptor topography. Journal of Comparative Neurology, 292(4):497-523, 1990. doi:
10.1002/cne.902920402.

Dennis M. Dacey. The mosaic of midget ganglion cells in the human retina. Journal of
Neuroscience, 13(12):5334-5355, 1993. doi: 10.1523/JINEUROSCI.13-12-05334.1993.

Stuart M. Anstis. A chart demonstrating variations in acuity with retinal position. Vision
Research, 14(7):589-592, 1974. doi: 10.1016/0042-6989(74)90049-2.

Hans Strasburger, Ingo Rentschler, and Martin Juttner. Peripheral vision and pattern
recognition: A review. Journal of Vision, 11(5):13, 2011. doi: 10.1167/11.5.13.

Ruth Rosenholtz. Capabilities and limitations of peripheral vision. Annual Review of Vision
Science, 2:437-457, 2016. doi: 10.1146/annurev-vision-082114-035733.

Michele Rucci and Jonathan D. Victor. The unsteady eye: an information-processing stage,
not a bug. Trends in Neurosciences, 38(4):195-206, 2015. doi: 10.1016/j.tins.2015.01.005.

Andrew B. Watson. A formula for human retinal ganglion cell receptive field density as a
function of visual field location. Journal of Vision, 14(7):15, 2014. doi: 10.1167/14.7.15.

Wilson S. Geisler and Jeffrey S. Perry. Real-time foveated multiresolution system for low-
bandwidth video communication. In Human Vision and Electronic Imaging III, volume
3299, pages 294-305. SPIE, 1998. doi: 10.1117/12.320120.

Brian Guenter, Mark Finch, Steven Drucker, Desney Tan, and John Snyder. Foveated 3d
graphics. ACM Transactions on Graphics, 31(6):164:1-164:10, 2012. doi: 10.1145/2366145.
2366183.

Anjul Patney, Marco Salvi, Joohwan Kim, Anton Kaplanyan, Chris Wyman, Nir Benty,
David Luebke, and Aaron Lefohn. Towards foveated rendering for gaze-tracked virtual reality.
ACM Transactions on Graphics, 35(6):179:1-179:12, 2016. doi: 10.1145/2980179.2980246.

11



	Introduction
	The Eye
	Optical apparatus
	Coats, retina, and neural output

	From the retinal image to a neural code
	Image scale at the retina
	The retina is neural tissue

	Central retinal geography
	Macula, fovea, foveola, parafovea, and perifovea

	Why the fovea supports high acuity
	The pit clears an optical and neural path
	Cone packing and private-line signaling

	The parafovea is a transition regime
	Foveated vision is active
	A quantitative language for eccentricity
	Implications for foveated computation
	What biology supports
	Design constraints
	Connection to active vision

	Scope and qualifications
	Conclusions

