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CHRISTOPHER W. TYLER

Study of the developing infant brain and visual system
has attained a high degree of sophistication. One of the
features of the studies represented in this book is the
diversity of assessment techniques that have been de-
veloped for use in infant studies. Most of these tech-
niques, however, still rely on visually driven motor out-
put to assess the properties of the neural processing that
occurs when visual images are presented. The motor
output may be in the form of eye movements (as in first-
glance preferential looking, oculokinetic nystagmus, bi-
nocular vergence, and the visual-ocular reflex), or it
may be motion of other muscle systems, such as head
movements in preferential looking, eye blink, visually
guided reaching, and avoidance responses. All such re-
sponses require the operation of the complete chain of
neural processing, from retina to muscle. This chain is
subject not only to development of each link in the
process but also the attentional and motivational state
of the infant at the time of testing. In many cases it has
been possible to design paradigms to minimize contam-
ination of the results by immaturities of the particular
motor output in use. Nevertheless, this global suscep-
tibility to immaturity at each link of the chain has often
made it difficult to rely on any assignment of the effects
to individual components of the neural pathway.

As a remedy for this shortcoming of behavioral stud-
ies of development, we have employed the visually evoked
potential (VEP) as an essentially noninvasive method of
measuring the visual response and its development at
an early point in the visual processing stream (Tyler et
al., 1979, 1987; Apkarian et al., 1981; Norcia and
Tyler, 1985a,b, 1988, 1989, 1990; Tyler and Apkarian,
1985; Tyler and Norcia, 1986; Allen et al., 1986). These
studies have focused on the idea of using VEP measures
of sensory thresholds in a variety of stimulus dimensions
and developed a rapid implementation that can be used
effectively for infant studies. The key here is not to study
the VEP waveform as such but to use it to define an
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On the development of the threshold
nonlinearity, peripheral acuity,
binocularity, and complex stereoscopic

endpoint (“threshold”) that can be compared with those
from behavioral methods. As a balance to the predom-
inantly behavioral emphasis of most of the chapters in
this book, two empirical VEP studies are presented. The
first is an analysis of the threshold behavior of the infant
cortex by means of the VEP. The second study, which
has relevance to several of the topics in other chapters,
concerns the rate of development of peripheral vision.

The other main area addressed relates to the devel-
opment of human binocular vision. One of the re-
markable successes of infant psychophysics has been
the measurement accuracy of the development of infant
stereopsis. In Chapter 13 Birch reviews the evidence,

- much of which was generated in her own laborarory,

for the sudden way that stereoscopic discrimination
switches on during infancy, with a reliable gender dif-
ference in its timing. An earlier mean onset time of less
than 1 week was reliably measurable for crossed versus
uncrossed disparities. Shimojo (see Chapter 12) reviews
studies on the development of binocular fusion and ri-
valry, which shows a different time course. The aim of
my review is to emphasize that, although these two
facets of binocular vision may be the most salient, there
are many other stereoscopic and binocular functions
that have been neglected in infant research. A great deal
can be learned, not only about the developmental se-
quence of these functions during infancy but about the
relation between them in adult vision, by comparing
the developmental time courses of the identifiable bi-
nocular functions. The latter part of this review is de-
signed to help stimulate and structure such develop-
mental studies.

NATURE OF SENSORY THRESHOLD IN INFANTS

A basic tenet of much work in sensory development is
that there is some limitation on the sensory response,



