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What is Light?

Light is radiation we can see

Visible X Rays




Optics is the Science of Light

Where are optics in everyday life?

Eves

Cameras

Glasses

Displays

Telescopes Fiber Optics




Optics is the Science of Light
Basic Optics

Lens Mirror






Silicon Makes Mirrors and Lenses

Silicon plus Oxygen is

Silicon Dioxide

Si +0, - Sio,

Sand is amorphous SiO, Glass is crystalline SiO,
It has no shape



Camera Optics

Detector
(sensor or film)

Computer

Lenses

© Stephen Sweet #1731693
http://en.fotolia.com/id/1731693



Eyeball Optics
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Computer? Lenses = Lens + Cornea



Your Brain is Your Computer!

The striate cortex in the back of your brain
interprets images from your eye.



Wavelength is Color
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Wavelength is Color

ORANGE

YELLOW
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Magnify Your Optricks Card
At a distance...




Magnify Your Optricks Card
Tiny Dots of Color Appear!
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Magic Patch
Liquid Crystal

e “Magic Patches” change color with
heat

e These are liquid crystals (LCs) that
selectively reflect different colors at
different temperatures

e Temperature changes the ordered
structure of the LCs, like the
students in the images below

e Engineers cut LCs into tiny pieces
known as pixels (picture elements)

e Tiny LC pixels are arranged in a grid
and individually heated to make [
LC displays (LCDs) for computers, FEALA
watches, cell phones, etc. s




Cholesteric Liquid Crystals
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Rainbow Peepholes®
Diffraction Gratings

The grid of bumps in the plastic diffract the colors of the
white light into the visible spectrum.



Rainbow Peepholes®
Diffraction Gratings

Colors are mixed together to make many types of lights.

Lights are separated into its constituent colors by diffraction




Diffraction
Incandescent (tungsten halogen) Light




Diffraction
Incandescent (tungsten halogen) Light




Diffraction
Compact Fluorescent Light (CFL)




Diffraction
Compact Fluorescent Light (CFL)




Diffraction
Sodium Vapor Street Light




Diffraction
Sodium Vapor Street Light




Diffraction
LED Flashlight




Diffraction
LED Flashlight




Diffraction
Gas-Discharge Lamps (“Neon” Lights)

Electrode Alumina arc tube x

Arc
Sodium-mercury amalgam?

A.C. voltage Ballast



Diffraction
Atomic Emission Spectra
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Optics Bench Kit




OptoBotics® teaching about

Optics + Robotics
Why give your robot eyes?

eSo it can see where it is going?
@S0 you can see where it is going?

What kind of eyes can you
give a robot?

e\Video cameras?
elLaser Sensors?
eRadar?

eIR (night vision)?

What to do with the
information?



OptoBotics and the Mars Rover

NavCam (x2)
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Bio-Laboratory Optobots
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Factory Vision Systems

al ¢ Automation System & Controls
D_ e ‘u“I ion Specialists ()




Factory Automation use of Optobots




Soldiers use IR Night Vision




Group photo of aerial demonstrators at the 2005 Naval Unmanned Aerial Vehicle Air
Demo




Helicopter Mounted Optobots

MQ-8B Fire Scout _

Although most UAVs are fixed-wing aircraft,
rotorcraft designs (i.e., RUAVs) such as this MQ
8B Fire Scout are also used.

B

Helicopter-mounted infrared camera (FLIR) i




Remote Sensing — Watching the Earth

A

Remote sensing is any
technique for measuring,
observing or monitoring a
process or object without
physically touching the object
under observation. Optical and
radio telescopes, cameras,
even eyesight, are types of
remote sensing with which you
are probably familiar.




Remote Sensing — Watching the Earth
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Global Analyses of Urban Reflectance

Damascus



What about your OptoBotics?

2P NGHANongiDIstance
Micro Wireless
=inam Video Camera

Mae Werld's Sminllest Full-Color Wireless Video Gamaran!
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ﬁ NOW ENROLLING Mathubutix

OptoBotics™

Giving your Robots Eyes - A Fun Fllled Learning Expariencs about Light, Lasers, Opiics & Robote

ﬁmmm Offered in Irvine Lab

12 weeks, Zhours/iwesk (28 hours okl
Sassion Timeling:
Septamber — Movarmber 2014
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Enuraanana

mﬂnmmnmm [CESC) joins with Mathobodt 1o present an exciting new course: OpéoSofica™ (ophics, lasers
LM]MEHSTEFMM Leaming Projects in this furn Slied 3 month program In 3 special fimal for curious students. In this course,
Jumior high level students will lzam how 1o apply grade level math and sclence In simulabed real word projects. Each project uiltzes @ sample

aauq:mmu'mme Enginesring. Art and Mamh [STEAM) concepts. mmmm“mnam
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T}:crmeﬂnmﬂrg'ﬂllmm IasarE, optics, video camerss and fandly compubarnized systams.
To leam the basios of using Bghe, 1352r and oplcs o give your rbots eyes joplical sansors)

To understand ihe basics of Eght by Using the Photorics Explorer Kits & Optics Benches
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Make 3 procuct of create 3 sendce LSIng thedr OpioBotics™ basad STEAM knowienge and skis. For exampie

> A3 WIRES FEmotely controlled Optical Video SYSE bo 3 mbolie Mwing venicle that lets the owner unit
from a difierant mom. Incude 3 small pointing [3sEr to it a deslgnated target
*  Creae aspectmscoplc opical § video § mbotic systam to analyze materal composttion at a dstance

An exreme version of these ane on tha famous Mars Rover Cuiosity.

works and how fhey sched thelr protiams.

To help Dulid soft skills bo work In a team ervinonment ?a

Language & Communlcation: Students wite Projact Reports and presant thelr proisct fo audiance and explain how their program 60

Soft Skilla: SCs: Critkcal thinking, Creatve probiem-soiving, Communication, Colaboraton, and Cross-cuttural
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Learning Activiiles: Hangs-on Opfics & Laser Lab, Short Presemations, Wiiting, Team Review, and Ressarch ‘
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Mathobotix Lab. | | 1000 Roosevelt, Sulte 200, Irvine. CA 32620 | Tel (343) 857 1413 | | Fax (343) 743 1618
Emall: Info@opanprojactzandapps.org | | web: www.opanprojecteandapps.org

Opiclolica™ mn registersd Trads Mark of Ocicafps sred b llosmesd = B D150 e uss in i sducstorml pograrm. Al righis ressresd 173
ﬁ-u-nu-buu_-m.huhh-mumm:m1 I:r}n:ﬂrﬂhl:ﬂ:r'-

Mathobolic ™ oflen Scmncs, T L robotics clessss, dey cempe, worcshas o K - |7 shodenta, angl
CorpoTEDe teem buliding schvites




6 Kb UCIrvinelExtension

The Optics Institute xﬁ“d&g;

Of Southern California

Optical Engineering & Instrurment
Design Certificate Programs =
9 9 = \

N4 |IRVINE VALLEY

Our sponsors and supporting organizations: @& CO L LEGE

PHOTONICS TECHNOLOGY

CoVital Link

—\ Precision
@ﬁttcal

IS0 9001:2008 Certified :

PTICAL SOCIETY

OF SOUTHERN CALIFORNIA

Donald R. and Joan F. Beall
) EAI_ Center fnr Art +Technclogy
ol Cla b b b, I Pl




The Optics Institute X\~
Of Southern California —3

Thank You for Paying Attention

Always Ask Questions!

Download other Fun and Educational
Optical Presentations from

WWWw.oisc.net



