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On behalf of Vision Expo, we sincerely
thank you for being with us this year. R ose

Colored Glasses

Vision Expo Has Gone Green!

We have eliminated all paper session evaluation forms. Please be sure to .
How Our Eyes Perceive

Color and How You Can
Manipulate Color Like a

speakers for future meetings to provide you with the best education Wizard

complete your electronic session evaluations online when you login to
request your CE Letter for each course you attended! Your feedback is
important to us as our Conference Advisory Board considers content and

possible.

Cira Collins, ABOM, MPH

VRS

Use your phone or tablet to
access this deck as a handout

C|ra COIIinS Class in PDF format.
ABOM, MPH Handout « Pointyour

Click the link that appears

ce’scamera at the QR ¢

Srestol Save the file to your device
« Sorted into House Opticianry 18 years ago Y v

« Corporate and Private Pra
« Dispenser, Buyer and Vendor

« Currently representing Lafont in the PNW

+ NAOFel

Memk:

« Master of Public Health, Internatio
velopment - Tulane Univ

Peace Corps Volunteer

ClaSS Color Perception
Overview it oy e Why?
+ Dig Deeperinto Cones and Electric Impu

Brain

« Understand how the brain interprets color

« Understand how culture interprets colo;

Color Manipulation: Wizardry

Tints and Polarization

Mirrors
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Understanding Light
and Color

Wavelength & Frequency

. N two consecutive crests o he number of times light waves recur per unit of

edin time is referred to as frequency

cyare inversel;

er. The high:

the frequency a

Visible Light

Gamma-rays | oy ami n

¥orays | snm

Short wavelengths have highest energy, most
Untravialet |00y & > o harmr
— sare least likelyto penetrate lids,
Infrared | 30um

in the visible light spectrum

etic

> a color in the electrom:

Microwaves | 1om

i eye can perceive more than 2 Millior
Radio/TV | 1m ity greater than one

nanometer

Ling-waves |'%00™

Waslergth

Color
Models

Additive and
Subtractive Color
Mixing

RYB
Red,
Yellow,
Blue

10

CMYK

Cyan,
Magenta,
Yellow, Black
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Reflected Light — Chromophore
Absorption

Chlorophyll Absorption Spectrum

14

Reflected Light —
Human Eye Absorption

Opsin Absorption Spectrum

All colors are a combination of

RGB Light

Yellow = Red + Greer
Orange = Also Red + Green with more Red
Black = Absence of all Light

White = Presence of all Light

Brown = Presence of some level of specific
colors

Pink = Presence of a lot of red light and a little
of all else
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Anatomy of
Color Perception

17
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Scotopic . Ph

4

+ Color

+ Trermendous Acuity

Lutea and Fovea Centralis

ewer Blue (Short) Cones than Greer
(Medium)or Red (Long)
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STRUCTURE OF THE RETINA

Movement of
Light to the
Cones

Cone and
Rod Cells

Cone Photoreceptivity

\

Opsins are Photoreactive
Proteins

Rhodopsin lodopsins
+ Found in Rods

+ RequiresVitamin A

> electricity

+ Most sensitive at about 438nm

23
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Phototransduction
Cascade

+ How the eye translates light into
chemicals

+ Opsins - are Photoreceptor Compounds.

+ Vitamin A Gets Broken down into 1 Cis
Retinal, then Transducin and Hydrogen
lons - lons, Sodium and sometimes
Calcium, Magnesium and Potassium,
are used to send electrical signal to brain
by turning off channels of ion flow.

+ Charged ions travel via the ganglion

cells, back to the cranial nerve Il (Optic
Nerve) and to the brain

Pathway to the
Brain

+ Retina Ganglion Cellssend electricity to the
brain

« Eye via Cranial Nerve Il (Optic Nerve)
+ Thalmus

« Midbrain {temporal lobe and perietal lobe)
+ Occipital Lobe, near the back of the skull

« Interpreted in the Striate Cortex in what we
call VISUAL PERCEPTION
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Melanopsin Retinal Ganglion Cells

Intrinsically Photosensitive Cells

In the RPE, we have melanocytes that contain MELANOPSIN (5 of 9)

Melanopsin triggers the chemical cascade that creates Melatonin
controlling Wakefulness

Controls
+ Wakefulness, Blood Sugar Levels, Dopamine Levels, Pain Receptors

Analogous to frog skin,

« Especially dense nacula

sky each day
e with no

hen the sun is o

+ Ten Minutes of being outsidk 't
ve as a result, even in peo

can help regulate all the a
vision.
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Color Blindness - Cones lack photopsins/iodopsins

Mormal vision Dcube:anapia@ Protanopia @ Tritanopia @

Color Comparison

Visual perception is
context specific

Color Contrast

Color
Language is
CULTURALLY
Specific

30
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Color attaches to our
emotion
culturally

Color is
SPECIES
Specific

32
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Wizardry!
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Absorption and Transmission

Absorption

radiant energy through a medium

Transmission

ha medium

the reduction of transmission of
se the tint, the less

dense a tint, the
orption

% of

Example: G-15 absorbs 85% of light

4d
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Polarization

Mirrors

« Mirrors, like tints, do nof
color.

Mirrors do reflect heat as well.

s scratch resistant, more often used for

n.

36
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Color Wheel

+ Tints block the color
of light that is across
the color wheel and
make you feel like you
are perceiving more
in the color of the tint.

« Forexample,a red
lens is opposite Cyan
on the RGB Color
Wheel, thus Cyan, in
addition to the red,
will appear dark
brown or black and
seem to disappear.

Gray
Lenses

Brown
Lenses




Red Lenses

Orange or
Amber
Lenses

Yellow
Lenses

+ The beststarter lens for many
comfort-related conditions but may
be cosmetically less appealing

These block blue but it is onlya
partial blocker. It is very difficult to
geta deeply absorptive yellow.

+ Adored by truckers, shooters and
gamers, but little evidence to
supportimproved performance.

+ Conditions: AMD, Autism, Cataracts,
Computer-Related Eyestrain,
Contrast Sensitivity, Glaucoma,
Insomnia, Multiple Sclerosis, Visual
Snow Syndrome,
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Blue Lenses

« Conditions: Think Blue = Brain.
Soothe: itated brains

o
(Lazy Eye), Vis:

Purple, Plum,
Magenta Lenses

9/17/2023
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You Try It

Troy is a gamer. His favorite
game is Fortnite where the
screen has lots of blues and
purples. He is neurodivergent
and is sensitive to bright
lightsand struggles
especially at school under
fluorescent lights. He is being
evaluated for dyslexia as well

You Try It

Bonois a performer; he is
constantly under really bright lights
and in and out of crowds. He plays
music, so needsto be able to ready
black noteson a white page easily.
He feels extremely light sensitive
and is being treated for glaucoma.
What color lenses should Bono
consider?
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Whatever tint
he prefers
when given
options!

Bono should have many pairs. But
he will probably prefer his yellow

tintsindoors and dark lenses like
grey outdoors.

ints can help you sell multiple pairs of eyewear
And they are HOT!
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Specialty Tints:
Expensive but
Therapeutically
Significant

« FL-41:A deep, orange/brown color. Used for
Photopho

Blindness, Brain Trauma, Lid Spasms.

« Deep Blue Zee: Avery deep blue color, blocks
aLOT oflight. |
Epilepsy, Parkinson's, Strabis

ic Amblyopia
« Omega: Light Blue, similar to MauiJim
Opthalmics High Contras: \
Brain Traumna, Dyslexia, Autism

60
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No Tint is a Cure
All for Everyone

Use tint samples to assess
comfort of the wearer or
Filter Simulators

BPI Lens Color Filter
Selector

https//www.callbpi.com/golf/index.php?route=pr
oduct/productsproduct id=851

A word about

Syntonics

Syntonics is an optometric phototherapy dealing with the application of selected light frequencies through

0yearsin the

field of optometry

with continued succe

ssin the

9/17/2023
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Reach out at cira@cira.me
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