* Project team and abstract due Oct 8, IN CLASS.
* MP3 will be out on Oct 8.



Vitreous gel

Retina




FOCAL LENGTH AND ANGLE OFVIEW

The illustration and sequence of photographs below,
which are all iuken from the same viewpoint, show
that as camera lens focal length increases so the

angle of view decreases.

18"

Standard lens Long-focus lens Extreme long-focus lens

Hsheye lens







Put the Oculus Rift lens 40 mm away from the paper. Look through the lens
and see which gird "appears” to be least distorted. Mark you result!
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Spherical Aberrations

No Aberration Spherical Aberration



Astigmatism
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Sagittal Astigmatism

No Aberration Tangential Astigmatism




No Aberration
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Relative Energy

IS like a histogram of

Wavelength (Nanometers)

(Source. Qlympus America)
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Reflectance (%)

N
o

—
-

On

400

600

"-
/ -
'd'"

I .~
I -~

-/ -
b Leememmmmmmmmeal
R
1

'3
l". Snow
' .

— - — - SOII

/
Y|
!

= = = Healthy Vegetation
------ Stressed Vegetation

== == Turbid Water
— = (Clear Water

|
800 1000 1200



light

in green

[
. "

& . r
@

G ol 2 nn g . =y
P ¥ e - ae L as | as
K% Dosn i
e I e e i A R PR -3 e . e -
a o :
al

e

r

= )

& =

q.

et

d light

RGN e AODy

inre

&




Posterior cavity

Anterior cavity




romatic Aperration

=] Chromatic aberration

AR

No Aberration Chromatic Aberration

https://www.youtube.com/watch?t=6&v=-bcRYQKY4jc



* FInd and use material with a high Abbe number

Crown

Achromatic doublet

o https://www.youtube.com/watch?t=6&v=-bcRYQKY4jc



4 .

b

.o'.l




2001: The detailed optical structure of the lens is still unknown, although we know that the surfaces
are aspheric and the refractive index has a gradient form. Both of these have possibly a strong
Influence on the aberrations of the lens and hence eye as a whole. A knowledge of the ocular
aberrations arising at the lens is important in understanding the effect of corneal aberrations on

visual performance.

2009: Cornea, lens and eye models are analyzed and compared to experimental findings to assess
properties and eventually unveil optical design principles involved in the structure and function of the
optical system of the eye. Models and data often show good match but also some paradoxes.



