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OptoBotics™

Teaching methods and tools

Donn Silberman

2007-2008 President & Fellow; Optical Society of Southern California
Founding Director; Optics Institute of Southern California

Advisory Committee Chair, UC Irvine Optical Engineering
Sr. Applications & Sales Engineer, PI-USA
Sr. Member; SPIE & OSA
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Optics Education Overview

* Optics Education Pipeline

— K-12, Science & Engineering Fairs, Special
Events

— College and University connections
— Professional Education
— Career Pathways

Community . . Professional
> K-5 >> 6-8 >> 9-12 >> College >> University >> Bl >

OptoBotics™
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Optics Outreach

Evolves

OptoBotics combines optics, photonics, and robotics to engage

high-school students.

By Donn Silberman

fter 10 years of bringing optics and
Aph:r.cnics to students and the general

public, the Ogtics Institute of Southemn
Califomia (OISC) (USA) s developing 2 new
outreach peogram especially for high-school
students.

Owur mission is to wock with young pecple
(mostly high school and college students) and
to introduce them to the wonderful world of
optics and photonics. Our new OptoBotics
program shows students how optics and photonics
COmponent s are integ inen mobotic systems in
many areas of everyday life, scence, and indastry.

Optobatics materials, presentations, workshops,
kits, books, activity guides, and events cain help
students undentand everything from the most
basic concepts about photonics to the mos:
complex systems
such as those sbourd
Caricsity, the roving
vehicle exploring the
saface of Mars.

Thee CXotacss roetsts s
of Seuteen Califcorda

Epiphany in outreach

Qur transition from doing traditional optics
outreach presentations began in 2007 when the
OQISC was invited to present at the University
of California ot Los Angeles Sci |Art Nanolab
Summer Institute foe high-school Juniors. [ ased
the lenses, polarizers other interactive
teols from my Optricks Suitcase while a
friend from the NASA Jet Propulsion Lab 2t
the California Institute of Technology did a
presentation on remote sensing wsing optics
and photonics. My friend Mark was a big hit,
and the students were buzing outside the
suditorium during the break.

Ever since then, 1 knew we had to make
significant ismpeovements in oar owtreach offorts
to high-school students, as they are the ones who
will 20 to college and beyond using the optics
and photonics that piqued their interests from
our interactions.

36 SPIE Professional | sy 2013

OISC received an SPIE Educational Grant in 2012 to

To make our cutreach efforts more appealingto
high-school stadents, we began weaving remote
sensing concepts into OISC presentations.
However, & still did not create that very spedial
instant recognition and ‘ah-ha” moment 1 was
secking.

A couple of years later, | siw 3 new science,
technology, engineering, and math (STEM)
outreach business open s doors near my affice
at Physik Instrumente (PT) in Irvine, CA. It was
clled Mathobotix. | was intrigued and stopped
by ane day to see what was going on.

Mathobotix was 2l about using the LEGO
robatics tools to get kids interested in math and
science.

ks success in engaging students in the fun
side of STEM got me thinking sbout ways to get
optics and photonics
into the mix with
robatics.

Then coe day in
January 2012, while
participating in the
Irvine Valley College Astounding Inventions
competition and exhibition, | sow 2 student ina
high-school subotics tesem try to pet his iPhane on
his mbot. That was the moment it hit me.

He was having trodbie figuring out how to give
his robot eyes. The word came into my mind:
OptoBatics.

I knew then that teaching students in robotics
clabs how to implemens optical technologies into
ther robots would caprure their smaginations and
encourage them to we optics and photonics in
their college 2udies and careess.

Launching OptoBotics

My new friend from Mathobotix asked me o
speak at one of his open houses, so [ created a
new presentation with the OptoBotics concepe
and delivered it to a packed house in March
2011, While the presentation went OK — my key
wireless video desnonistration was all static and

there were several ather technical difSculties —|
knew [ still had 1o have that killer demonstration
&0 capture the students’ attention before | coald
srach them amything.

Shortly after that, while walking through
an airport shop, | saw my fint commercially
available drone. The Parror AR Drane is a flying
quadricoptes with a wirckess, high-deSnition video
camera that yoa cootral from your SmartPhone or
tablet. This was the demo that | needed.

| bought one when 1 returned home and
mtegrated it into the presentation | had created
months before. At our next hig event, the
University of California, Irvine Beall Center for
Arn + Technology Family day in Novembes, |
tried & cut.

It was 2 big hit with the all-ages audience.
We streamed Live video onto an averhead LCD
peujector so the audience could see themselves
from the flying camera in real time.

We nowhave sveral OpeoBoticsdemonstrations
wnxder development and will be beta testing them
with high-school robotics dubs. We hope to being
Opoflotics materials, presentations, workshops,

kits, books, activity guides, and events to as many
FrOups as we CAn manage.
Moer information: ciscnet/optobotics
See photos from more than 75 OL

outreach

-SPIE Sexicr member
Donn Silberman is
founding director of
the Opeics Instinuee of
Southern California
(pisc.net}), a nom-
profic promoging mack,
science, and engmeering
educazion chrough the
use of oprics. A semior

: applications exgineer
for Physk beserumente (1), he aso foamded and
serves as che chair of che Adosory Commictee for
the UC Iruine Opeical Engineering and Insoumens:
Design cerificass prograens. Sdbherman hasan MSin
sechmology mamagemens frum Fepperdine Universiry
and a 8S m engineering phwics from Universiry of
Aripea =

-

*Our mission s to work with young people {mostly high
school and college students) and 1o introduce them
to the wonderful world of oplics and photonics.™
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help with OptoBotics educational outreach programs.



OptoBotics™

A registered Trademark / Service Mark with USPTO
OptoBotics is a Brand, not an object.

Model robot kits; robots for personal, educational and hobby
use and structural parts therefor

Books and magazines in the field of science, technology,
engineering, instrument design and robotics; printed
Instructional, educational, and teaching materials in the field of
science, technology, engineering, instrument design and robotics

Toy robots; toy robot model kits; toy scale model kit for
robots; remote controllable robotic toys; electronic game
machines for teaching children

Educational services, namely, conducting workshops,
classes and seminars in the field of science, technology,
engineering, instrument design and robotics, and distribution of
course materials in connection therewith; organizing and
conducting competitions in the field of science, technology,
engineering, instrument design and robotics; prOV|d|ng
educational information in the fields of science, technology,
engineering, instrument design and ro...



OptoBotics™
Giving your Robots Eyes - A Fun Filled Learning Experience about Light, Lasers, Optics & Robots




OptoBotics™

Kits, Merchandise and services

Optricks / OptoBotics Theme Packets

Optricks / OptoBotics Suitcases for demonstrations
Photonics Explorer (OptoBotics) Classroom Kits

OptoBotics video systems for robots

OptoBotics spectroscopy systems for robots

OptoBotics polarization systems for robots

Curriculum and instructions for all the above

Magazine articles — How to do add optics to your robots
OptoBotics games, toys, large demonstration systems
OptoBotics competition rules for the robotic educational field
Dedicated magazine — on-line & print to OptoBotics

T-shirts, mouse pads, coffee cups, etc

After-school programs, presentations, exhibits, science fair concepts



OptoBotics:™

Advanced Amateur Applications

OptoBotics applications with careers for students to explore.

Intelligence, surveillance, and reconnaissance (ISR)
Chemical and radiation detection

Communication repeater node

Sensor and other payload testing platform

Area mapping * erosion & environmental monitoring
Agricultural, farming & commercial fishing management
Fire & damage assessment

Border, harbor, & and canal security
Convoy, road & population protection
Natural resource & wildlife management
Pipeline monitoring * power line inspection N
Fire fighting observation and infrared heat detection g ' n ’l‘ .
Weather mapping and measurement )
High-altitude, high endurance (HALE) applications L “‘
Releasable, intelligent wing-mounted payload applications

Search & rescue

From Arcturus-UAV.com



Optricks >> OptoBotics Theme Packets

(Lens included but not shown)

New OptoBotics Theme Packets now in development / pre-production.

Sponsored by a 2015 SPIE Outreach Education Grant

. SPIE



Optricks / OptoBotics Suitcases for demonstrations
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Can make significant changes to create OptoBotics Suitcase that includes video tools.




CA B PTICAL SOCIETY
OF SOUTHERN CALIFORNIA
WWW.0SSC.0rg

o~ =,
Photonics explorer Jest

h for Engineering
hne l

A
i\
2T\

Design Photonics Explorer Kits into OptoBotics Explorer Kits
» Take the students for a deep dive into the details of the technologies
» That includes giving your Robots Eyes with video and other optical sensors.

PHOTONICS EXPLORER WORKSHOP
January 25, 2014

SEVENTH FRAMEWORK
PROGRAMME




Photonics Explorer
» Teacher Training Workshop @ Precision Optical in Costa Mesa, CA
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Kathy Johnson, Vital Link President, welcomes the teachers and volunteers.
Form January 2014
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) www vitallinkoc.org

: Y Vita I L in k ‘_i - &5 MASTER CALENDAR BLOG PROGRAM SCHEDULE SIGN UP VOLUNTEER CONTACT US

YOUTH EDUCATORS PARTNERS ABOUT US DONATE

overview find a career one day program special programs resources

NEW! Vital Link's Photo I : \)
Gallery (click
here to view) -->

Events

click here for more

Welcome to Vital Link

Vital Link provides hands-on, career exploration experiences for high school students, helping them carve
out their own unigue career path. Not sure what you want to study in schoaol or what you want to do for a
living? Attend a Vital Link program and sort through your interests, get excited, and literally try on a career for
a day. Students are faced with many challenges ahead of them and we offer the vital next steps so students

. ] w‘f —
{6} . f ! can jumpstart their career and education plans. Join us and see where you fitin.
rf-‘ .‘

- .

‘ 3 Using the Vital Link process where students: Explore, Discover, and Connectto their future, paricipants can
Medical Careers in Action achieve their Dream Career.



The Optcs Instatute
of Southern California

ChVital Link

WHITIS LICHT?




Example Vital Link Exhibit Days

March
3/7 fri Fontana HS Exhibit Day
3/20 Thurs Laguna Hills HS Exhibit Day
3/27 thurs Buena Park JHS Exhibit Day
April

4/11-

13/2013 fri-sun STEM and the Arts Career Showcase

Design Build

Performance Engineering
DMA - Career Photo
OC Maker Challenge

Robotics
4/23 wed Talbert Middle School Exhibit Day
4/24 Thur Los Alisos MS Exhibit Day
May
5/16 Fri Alder MS Exhibit Day
5/20 tues Irvine Int. Exhibit Day
5/22 thur Utt Middle School Exhibits

5/28 wed Brea Olinda HS Exhibits




OptoBotics video systems for robots




OptoBotics spectroscopy systems for robots
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The Prism Spectroscope

Replace human eye with CCD camera and appropriate lens
And fixture to mount on robots.




OptoBotics polarization systems for robots

: i == i aa—
What is a Polariser: Polarized Tree

*Works by blocking out light of a certain polarization
*Polarized light is light that moves in only one direction
*3-D glasses

*Lakes, windows, etc.

LNDAR FONITES:

@./\/@

Rover 2.0 Spectrum Viewer _ _ o
Product could be a slowly rotating (motorized) polarizing

filter in front of a wireless video camera.

* Uses Rover 2.0, linear diffraction grating, and
2 polarisers

* Rover for movement and pictures
* Diffraction grating to split light
* Polariserto Iower brlghtness of picture




OptoBotics:™

SPARKY

DFTHS & ROBOTICS EDUCATHONAL DMUTREACH TOOLE

* STEM Educational Outreach Tool
|I 4 Combines Optics, Imaging & Eobotics
'l 4 Instantly attracts students atten bon

4 Educates & Entertains students o keep
them imterested im bearming more.

4 Allows students o explore stience,
techmalogy, engineering & math, with an
artistic fare.

& Availahle for ee by students of all ages

4 Excellent for mreer pathways exploration
EvEnks

“Sparky” Is 2 new robot: deigied asd bl by
Cory Hagour, an brvirie Vil birg Col g Pharternii
Tecswrbagy sludim).

Wiorld clasz optics B robofics systems

Hased nm a commeercially avallable ‘sotorized wheelduair', "Sparky” 1= powered by 2w 200 watt sotors,
Four separate compuier systems work together bo provide vides processing, communkcations and
managing relays, sensors and servo-achsators for mothon costrol.

Multple imaging systems

Sparky indudes seven (7] separate video imaging systems, each with different fanctions and
capahilitics. Real-time data display 1= available at any time for any ome of the three [3) main cameras.
Al cameras have IR LEDs for ilumination enharcement and mechandcal ing'ost placement of LR filbers.

Laser Gatlin Gan
Asior (&) barrel laser Gatlin gun that emits ‘eye-safe’ violet (405 nm) laser lght as a special effect. The
imside of each harrel is also Wumdnated with programmable RGEE LEQs for additonal effect

Specifications . Sparky™
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OptoBotics:™
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OptoBotics..

Robots need eyes too.
About MNews & Events Contact

D8
8 § g%

d
LF L

OptoBotics are our methods of teaching people about optics & photonics
and how they are used in everyday life, science, education and industry.

After many years of bringing optics & photonics to students and the general public, it
became clear we were missing a key demographic; High School Students. So this website
and the associated OptoBotics materials, presentations, workshops, kits, books, activity
guides, events are our next stop on our journey to bring the fascinating world of optics

== & photonics to more people around the globe.

Rightand Left .
Eront Hazssm

f PRI AT A free Webinar (from December 2012) provided by UC Irvine Extension Optical Engineering

This famous photograph of the Mars Rover OPTOBOTICS - Precision Motion for the OpticsAge - A look around the Martian Surface
Curiosity (Courtesy of NASA/JPL CalTech) is click to view the Webinar on YouTube

a fine example of integrating optics &
photonics into an extreme robotic system.

This presentation is highly technical and aimed at professional engineers. Itis about 1 hour
in length and will take about 1 minute to load. Please contact us if you have any questions.

OptoBotics is a method of teaching
developed by Optics Institute of Southern
California (0I15C) founder Donn Silberman.

The OISC is an Optics Education Outreach
partner of the Optical Society of Southern
California.




The Optics Institute

[,

And an amazing video of Sparky - an OptoBotics creation
of Cory Hague - Irvine Valley College Photonics Technology student

Our current goal 1s to raise $25.000 to donate Sparky to Vital Link of
Orange County for thewr Career Exploration Educational Outreach
events. Vital Link goes to Middle and High Schools in Orange County
with special exhibits to showcase careers students mayv find interesting.

See some examples here. and here

Our efforts are to showcase career opportunities i fields related to
optics and robotics.

Additional funds will be put towards our other OptoBotics educational
materials. programs and outreach tools.

Donation Levels
Founders Circle - $10,000 and above
Platinum $5.000 to $9.999
Gold $1.000 to $4.999
Silver $500 to $999
Bronze $250 to 5499
Supporter $100 to $249
Friend $25 to $99

You can also make monthly paviments to help support our programs.
Tust click on the Donate button at the top of this page and
follow the instructions.
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OptoBotics™"

Your donations will help bring these teaching tools to teachers and students.

www.optobotics.com

http://oisc.net
é:
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Open Projects and Apps

ChHVital Link


http://www.optobotics.com/
http://oisc.net/

