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What is Light?

Light is radiation we can see



Glasses

Cameras

Telescopes

Eyes

Lasers

Displays

Where are optics in everyday life?

Optics is the Science of Light

Fiber Optics



Lens Mirror

Optics is the Science of Light

Basic Optics



First, a little chemistry…



Silicon Makes Mirrors and Lenses

Sand is amorphous SiO2

It has no shape

Silicon plus Oxygen is

Silicon Dioxide

Si + O2 � SiO2

Glass is crystalline SiO2



Camera Optics

© Stephen Sweet #1731693

http://en.fotolia.com/id/1731693

Lenses

Detector 

(sensor or film)

Computer



Eyeball Optics

Lenses = Lens + Cornea 

Detector = Retina

Computer?



Your Brain is Your Computer!

The striate cortex in the back of your brain 

interprets images from your eye.





Wavelength is Color

RED

ORANGE

YELLOW

GREEN

BLUE

VIOLET



Magnify Your Optricks Card

At a distance…



Magnify Your Optricks Card

Tiny Dots of Color Appear!



Magnify a Cell Phone Display 

Yellow!

green yellow



� “Magic PatchesMagic Patches” change color with 
heat

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

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

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

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

Liquid Crystal
Magic PatchMagic Patch



Cholesteric Liquid Crystals

Warm Green to 
Blue

Cold Yellow to 
Orange to

Red to 
Black



Diffraction Gratings
Rainbow Peepholes®Rainbow Peepholes®

The grid of bumps in the plastic diffract the colors of the 

white light into the visible spectrum.



Diffraction Gratings

Colors are mixed together to make many types of lights.

Lights are separated into its constituent colors by diffraction

Rainbow Peepholes®Rainbow Peepholes®



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)



Diffraction

Atomic Emission Spectra



Optics Bench Kit



OptoBoticsOptoBotics®® teaching about 

Optics + Robotics
Why give your robot eyes?
�So it can see where it is going?

�So you can see where it is going?

What kind of eyes can you 

give a robot?
�Video cameras?

�Laser Sensors?

�Radar?

�IR (night vision)?

What to do with the 

information?



OptoBotics and the Mars Rover

� NavCam (x2)

� PanCam (x2)

� Rear HazCam

� Front HazCam

� Sun Sensor

� Belly Cam

� Micro Imager

� Illumination Ring



Bio-Laboratory Optobots



Factory Vision Systems



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

Helicopter-mounted infrared camera (FLIR).

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.



Remote Sensing – Watching the Earth

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



Global Analyses of Urban Reflectance 



What about your OptoBotics?
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Our sponsors and supporting organizations: 



Thank You for Paying Attention

Always Ask Questions!

Download other Fun and Educational 

Optical Presentations from 

www.oisc.net


