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DISCLAIMER

IES publications are developed through the consensus standards development process approved by the American
National Standards Institute. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus on lighting recommendations. While the IES administers the process and establishes policies and
procedures to promote fairness in the development of consensus, it makes no guaranty or warranty as to the accuracy
or completeness of any information published herein.

The IES disclaims liability for any injury to persons or property or other damages of any nature whatsoever, wheti =r
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or relicnce
on this document.

In issuing and making this document available, the IES is not undertaking to render professional or other servic=s for or on
behalf of any person or entity. Nor is the IES undertaking to perform any duty owed by any person or®»ntity to someone
else. Anyone using this document should rely on his or her own independent judgment or, as'canipriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given ci.cumstc nces.

The IES has no power, nor does it undertake, to police or enforce compliance witi'he ¢antents of this document.
Nor does the IES list, certify, test or inspect products, designs, or installations for compinze with this document. Any
certification or statement of compliance with the requirements of this docun=nt hall not be attributable to the IES and
is solely the responsibility of the certifier or maker of the statement.

AMERICAN NATIONAL STANDARD

Approval of an American National Stadai requires verification by ANSI that the requirements for due process,
consensus, and other criteria have bean n =t by the standards developer.

Consensus is established when, il *he iidgment of the ANSI Board of Standards Review, substantial agreement has been
reached by directly and matc fally arected interests. Substantial agreement means much more than a simple majority,
but not necessarily unas.ity. Consensus requires that all views and objections be considered, and that a concerted
effort be made toward aeir 1 'solution.

The use of America. Nationar Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether tnat pe son 1ias approved the standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or  rocedures not conforming to the standards.

TheAmerican National Standards Institute does not develop standards and will in no circumstances give an interpretation
tcany Ar2rican National Standard. Moreover, no person shall have the right or authority to issue and interpretation of an
Ame.‘caniational Standard in the name of the American National Standards Institute. Requests for interpretations should
beaddressed to the secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised at any time. The procedures of the American National
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from
the date of approval. Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.
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The eye is the window to the world.
- Lael Wertenbaker, 20th century author

1.1 Introduction

The most complex of the senses, vision is perhaps the
most important mechanism we have for perceiving
the world. Vision results from the interaction of eye
and brain. From vision come perceptions, and from
perceptions we build our individual worlds, always
largely affected by the luminous environment. An
understanding of this process will guide the design of
that environment, and to consider the eye and brain as
asingle unitis the best way to understand the biological
machinery that provides vision.

The eye contains components that work together to
produce an image of the external world on a layer
of photoreceptive cells in the retina at the back of
the eye. This layer encodes information about this
image as neutral signals that are conducted to the
center of the brain, combined with similar signals from
the other eye, and processed further, with the result
conducted to the area at the back of the brain L:at is
primarily responsible for visual processing. £ lorg-the
way, signals are generated to move the.eyxs i order
to track visual targets, and to change.the shape of the
eye’s lens to bring the visual tarozt ato sharp focus.
A combination of mechanical, ch.mi_al, and neural
mechanisms change the system sensitivity so that is
can operate in light levels 'ngii g from starlight only to
noon sunlight. Complex neurc! circuitry is responsible,
in part, for motion" Jetection, color vision, and pattern
recognition.

1.2 S<ope

The ~urpuse of this document is to describe and explain
tho huroan visual system, including its components in
1.e eye and the brain. The structure and function of
these various components are explained, as well as the
ways in which individual people differ in their visual
abilities. It is important to note that this document is not
intended to provide comprehensive coverage on the
subjects contained herein.

Lighting Science: Vision - Eye and Brain

2.0 Ocular Anatomy and Function

This section describes the components of the eye, giving
their structure and their various mechanical, optical,
and neural operation functions. Figure 2-1 shows
the anatomical structure of the eye-brain system. The
general structure of the visual system is a series of layers
that receive, process, and transmit visual information.
These layers are connected by neural pathways tha
convey visual information from one layer to.the nexu
The principal layers are the retina, located iri the vve; the
lateral geniculate body, located in the brai~ ce. ter; and
the primary visual occipital cortex, '>ca.>d a. the back
of the brain. Though visual informaticn is transmitted
by the visual cortex to “higher” \arts of the brain, the
cortex is usually consider the asi stage of the visual
system proper.

Primary Visual
Cortex

Lateral Geniculate Body
Optic Radiations

Figure 2-1. The eye and the principal components of the
brain that comprise the human visual system. (Image
redrawn from original, © David H. Hubel)

2.1 Structure

The anatomy of the eye consists of components that
do the following: provide and hold its shape; comprise
the optical elements that form an image; control the
amount of optical radiation that enters the eye; encode
the image; and provide for movements required to track
the image. Figure 2-2 shows the general structure of
the eye. As described below, much of the eye functions
purely with the purpose of maintaining a focused image
of the world on the retina at the back of the eye.

2.1.1 Tunics. The sclera is the relatively thick, tough,
opaque, white, outer layer of the eye. Filled with blood
vessels, the sclera is visible from the front and is what
is often called the “white of the eye.” The choroid is a
dark, thin layer just inside the sclera. It covers most of the
back portion of the eye and brings blood vessels to the
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