The streak retinoscopy pupil reflex
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Abstract
Computer simulation is being increasingly used as a teaching tool. Having developed a computer-
generated virtual focimeter, we are now in the process of developing a computer-generated virtual
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Figure 2. The illumination phase, showing the immediate streak
source and a representative point S on the streak. The image of this
point is a defocus blur ellipse on the patient’s retina, whose minor
and major axes are aligned with the principal astigmatic axes of the
patient’'s eye. The beam from S fills the patient’s pupil.
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Figure 1. The schematic arrangement of the illumination system of
the retinoscope, showing the formation of the immediate source.
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Figure 3. The reflection phase. The light from the centre of the
defocus blur ellipse shown in Figure 2 comes out of the eye, filling
the pupil, and forms another defocus blur ellipse all along its path, but
we are interested in that formed in the plane of the retinoscope
mirror. The central ray of the beam lies along the same line as the
incident beam in Figure 2.
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Defocus blur ellipse in the
plane of the mirror
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Figure 4. Aray leaving the patient's eye through a point (p, g) in the
pupil will intersect the mirror plane at the point (p,q). The p and g
axes are aligned with the astigmatic principal axes.
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Figure 5. A diagram showing a representative beam of light in one
of the principal sections, which is used to calculate the lengths of the
minor and major axes of the defocus blur ellipse shown in Figure 4.
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Figure 6. The off-axis defocus blur ellipse in the plane of the mirror
(first shown in Figure 3), with the orientation of the retinoscope streak
and position of the sight hole.
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Figure 7. The orientation of the pupil reflex with the orientation of
the immediate image streak for comparison.
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Figure 8. The width of the pupil reflex. dis the width of the sight hole
and d is the corresponding width of the reflex.
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Figure 9. The effect of immediate source distance and incident
beam width g at the patient’s eye.
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Figure 10. The effect of angular tilt of the retinoscope and its mirror
on the movement of the immediate source and the incident beam at

the patient’s eye.
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Figure 11. The effect of the movement of the immediate streak

image.
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Figure 12. The movement of the immediate source streak and its
effect on the beam incident at the patient’s pupil.
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Figure 14. Movement of a point on the pupil reflex. As the centre of
the defocus blur disc at the mirror moves from the sight hole to C, the
middle of the retinal streak reflex moves from E to G.

Figure 13. Following on from Figure 12, the corresponding move-

ment of the returning elliptical blur disc in the mirror plane.
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