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The human visual system is an exquisitely engineered sys-
tem that can serve as a model and inspiration for the design
of many imaging systems. Optics and optical engineering
play a key role in developing new techniques and
approaches for both the study of human vision and the
design of novel imaging systems. For example, advances
in optical sensing and imaging have led to important discov-
eries about retinal image processing, and optical design
tools are necessary for improving vision in patients. While
advances in optics are improving our understanding of the
human visual system, this understanding has also led to
improvements in artificial vision systems, image processing
algorithms, visual displays, and even modern optical ele-
ments and systems.

Vision is a major modality by which people obtain infor-
mation and interpret the world, and investigating and improv-
ing vision is undoubtedly an important endeavor. Historically,
papers on human vision were well represented in Optical
Engineering. Over the last decade, however, the number
of papers on this topic has declined. This special section
on human vision is intended to bring vision, visual optics,
and optics for vision back into the folds of the journal.
This special section includes a series of articles that describe
how optics is used to investigate human vision, how new
methods for correcting or enhancing human vision are devel-
oped and evaluated, and how models of human vision can
be used to design and evaluate other imaging systems.
Several articles describe new optical imaging techniques
such as quantitative anterior segment optical coherence
tomography that measure 3-D biometry of the cornea and

the lens in the front of the eye. Some of the techniques dis-
cussed here, such as aberrometry or reflectometric ocular
optical quality analyzers, have already made their way
into clinical practice and are being continually improved.
Doppler measurements of physiological function may
become standard diagnostic tools in the clinic. The better
resolution, accuracy, and comprehensive information pro-
vided by these techniques will allow earlier diagnosis of dis-
ease, accurate monitoring of treatment, and guidance for
treatment and surgery.

Optical engineering and design plays a critical role in
improving vision. Virtually all vision correction alternatives—
spectacles, contact lenses, refractive surgery, intraocular
lenses, and low vision aids—depend on an understanding
of optics. 25% of the population are myopic in western
populations (90% in some areas in Asia), and 100% of the
population over 45 years are presbyopic. These statistics
motivate the need for improved and more efficient methods
for correcting vision. And using optics to enhance the vision
of the more severely visually impaired patients greatly
improves their quality of life. Advances in our understanding
of human optics will lead to the development of new vision
corrections, allowing a higher degree of customization for
both young and old patients.

This special section on human vision emphasizes the use
of optics as an enabling technology to both advance our
understanding of human vision and to develop new imaging
systems for the enhancement of human communication. We
hope to see many more articles on human vision in future
issues of the journal.
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