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Table 9.1  Functions of the Parts of the Eye

Part Function

Sclera Protects and supports eyeball
Comea Refracts light rays
Pupil Admits light

Choroid Absorbs stray light
Ciliary body Holds lens in place, accommodation
Iris Regulates light entrance

Retina Contains sensory receptors for sight
Rods Make black-and-white vision possible
Cones Make color vision possible
Fovea centralis Makes acute vision possible

Other
Lens Refracts and focuses light rays
Humors Transmit light rays and support eyeball

Optic nerve

Transmits impulse to brain
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primary visual area
of occipital lobe

Left visual field
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Figure 39-1 Vertical Muscle Action in Adduction and
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patient to look from one target
10 to another.

saccade ¢ ,> °

"> .
[ A }.\ 1 { 11 N . o
) B & \ - vergence < ,>
J \.\ . (.-" N )
Horizontally... N and vertically N‘L'ﬁ,‘_ﬁ_

smooth pursuit s ,>

To examine smooth pursuit movement the patient is asked to follow
the target as it is moved in an arc
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Models of Horizontal

Eye Movements

Part 1: Early Models of Saccades
and Smooth Pursuit

John D. Enderle

SYNTHESIS LECTURES ON
BroMEDICAL ENGINEERING

hn D. Enderle, 8
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FIGURE 166.2 A diagram illustrating Westheimer’s
'1954] second-order model of the saccade system. The
parameters J, B, and K are rotational elements for
moment of inertia, friction, and stiffness, respectively,
and represent the eyeball and its associated viscoelastic-
ity. The torque applied to the eveball by the lateral and
medial rectus muscles is given by t{ ¢}, and 6 is the angu-
lar eye position.
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Figure 3.12: Duagram illustrating a muscle model consisting of an active state tension generator F,

passive elastic element K ., and series elastic element Ky,.. Upon stimulation of the active state tension
generator F,a tension T 1s exerted by the muscle.
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Figure 1.1: Oculomotor plant used for analyzing saccades with post-saccade behavior.
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F'lgun: 1.3: Block -r]i::lgmm of the 2009 inear homeomo Ip hic saccadic eye movement model.
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Figure 2.1: Simple smooth pursuit feedback model. All functions and variables are functions of the
Laplace variable s.
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Velocity
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Figure 2.7: Simple smooth pursuit feedback model with retinal error position and velocity in the forward
path. T} = 0.2.
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Figure 2.13: Smooth pursuit model loosely based on the one by Yasui and Young, 1975.
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Figure 2.14: Target-selective adaptive control model primarily based on Bahill and coworkers. The input

1s target position and the output is cye position. The smooth pursuit and saccade branches are enclosed
in the blue boxes.
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