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ABSTRACT

In monkeys performing visual search tasks, frontal
eyve field visual neurons discriminate the singleton
target from distracters in a search array before a
saccade to that target is made. Recently, experiments
have been done to determine whether the selection
process corresponds to visual selection or to the prepa-
ration of the next saccade. The evidence indicates that
the selective activity observed in the frontal eye field
is an explicit representation of the visual stimulus and
not an obligatory saccade command. Distinct neural
processes for visual selection and saccade production
provide flexibility in visuomotor transformations. The
visual selection in the frontal eye field corresponds to
the allocation of covert spatial attention that can sub-
sequently be used to guide overt saccades and other
visually guided behaviors.

I. INTRODUCTION

We are faced with an ever-changing visual world
with a multitude of objects simultaneously vying for
our attention. Although we usually look at the things
that “catch” our attention (see Chapter 20), we are con-
siderably limited in that we can direct our gaze toward
only one narrowly focused region of the visual world
at a time. To overcome this limitation, we inspect
complex visual scenes using sequences of fast ballistic
eve movements, called saccades, to direct the fovea
to interesting or “attention-grabbing” locations for
further visual processing. Visual processing takes
place during intersaccadic intervals while gaze is held
steady. During each period of fixation, at least two
selection processes must take place: a visual selection
process by which the coordinates of one object or loca-
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tion is identified, and a motor selection process by
which the parameters of the next saccade are pro-
grammed. During active scanning, the cycle of visual
encoding, target selection, and saccade execution
occurs about three to five times per second.

Behavioral studies have shown that before a
saccade, visual attention is obligatorily directed to
the saccade target (Kowler et al., 1995; Deubel and
Schneider, 1996). This suggests that saccade target
selection and visual spatial attention are implemented
via a common mechanism (see Chapters 20 and 31).
However, the reverse is not the case. The deployment
of attention toward a peripheral location does not nec-
essarily lead to a saccade. Numerous studies have
shown that attention can be directed covertly to
specific objects or locations in the visual field without
saccades (Kinchla, 1992; Egeth and Yantis, 1997) (see
Chapter 73). Therefore, visual selection and motor
selection processes seem to be organized independ-
ently. This chapter reviews recent neurophysiological
evidence obtained from the frontal eye field of
monkeys performing visual search tasks that identifies
a visual selection process that precedes saccades but is
only loosely related to saccade production. Instead, the
selective activity in FEF is more closely related to
visual and behavioral salience (see Chapter 94) and
likely guides both covert and overt orienting (see
Chapter 21).

II. THE FRONTAL EYE FIELD

A. Role in Saccade Production

The frontal eye field (FEF) is located in the rostral
bank of the arcuate sulcus in the prefrontal cortex
of macaques and is usually regarded as part of the
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