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WHAT IS LUMINAR?

LUMINACM

Luminar, a company that develops LIDAR and machine perception technologies primarily for self-driving cars,
was founded by laser expert Jason Eichenholz and a 17 year old student he was mentoring, Austin Russell.

They wanted to make a LIDAR that could see further than any other LIDAR on the market to make vehicles
safer and create an uncrashable car.



WHY WE CHOSE LUMINAR

We chose to research and visit Luminar, a company
that builds autonomous software and sensors for cars,
for the opportunity to learn how their company and
VEX have a similar design process.

We thought it would be a great opportunity to learn
about self-driving cars, 3D printing, CAD, and more,
and seemed similar enough to VEX Robotics to be
comparable.

Luminar has many types of engineering processes that
were interesting to each of us. For example, Ella was
interested in Test Engineering, Emily was interested in
the 3D printing, Alexis was interested in the
autonomous code, and Ava was interested in the

Lasers and how the people at Luminar work as a team.

Here we are, in front of a self-driving car at Luminar
which was interesting for all of us. What we
learned




What is LIDAR?

LIDAR is a ‘car echolocation system’ that uses
lasers to see in a 3D perspective. LIDAR allows the
car to sense where things are and stop in time to
not run into the object. LIDAR officially stands for
Light Detection and Ranging.

The prefix in LIDAR,

means

light.

The suffix in LIDAR,

represents
RADAR.



INSPIRATION

Jason Eichenholz, one of Luminar’s founders and
laser expert with many patents, took time to talk
to us about what he learned as a founder of a
new company who was trying to solve hard new
problems and meet new challenges (like we do
every year in VEX).

Jason Eichenholz's advice for us:

“Don’t be afraid to fail.”




AUTONOMOUSE DRIVNG |

Luminar’s founders decided that they wanted to use their LIDAR to help make driving safer by
using their LIDAR to give “echolocation” to self driving cars.

They now also make self driving software
that uses their LIDAR.

They sell to big automakers across the
world, including Volvo, Mercedes, and
Polestar.




LUMINAR'S ENGINEERING PROCESS

Since Luminar has many different We will compare different parts of
types of engineers working for them, our process to the processes used by:
we were able to talk various types e Vehicle Build Engineers
of engineers to compare their e CNC Machinists
process to ours. e Manufacturing Engineers

e Software Engineers

ENGINEERING PROCESS STEPS

Define the . Share
Problem  Research Prototype Build Test Improve  Results

OC000OOO
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DEFINE THE PROBLEM

Luminar Galactic Girls

Luminar defined the problem by thinking The Galactic Girls are given a challenge at
about why accidents happen and how they the beginning of the year and have to find a
could make LIDAR better to prevent them. way to use the VEX parts (motors, etc.) within
They thought if they could make a LIDAR that a certain size to solve the challenge.

could recognize small objects farther away,
they could prevent accidents by giving the
car plenty of fime to stop or avoid it. S

wt’ 2
[

As you can see, Luminar and
VEX both approach the
problem in a similar way. 10



RESEARCH

Luminar Galactic Girls

Luminar does research constantly on new

technologies to make their LIDAR see machines and mechanisms and how they

further, .be more accurate, and 695”\’ can be used on their robot to solve that
recognize objects/people. They hire many year's challenge.

experts with a PhD in different areas to
help them research various related things.

The Galactic Girls research different

In VEX, during competitions, the Galactic
. . Girls scout out how other teams are
Luminar has a marketing team that looks solving problems with the year’s challenge

at what their competitors are doing, 1o to get inspiration for things we can do on
see what they can use from that to make our robot.

their LIDAR better.

~4 AS you can see, Luminar and Vex both approach the
research in a similar way.



PROTOTYPE

Luminar Galactic Girls

Luminar has a CNC Machine (like a giant
3D Printer) that they use to build parts to
test new ideas.

The Galactic Girls build mechanisms to test
different ideas that they think might work
well for certain parts of the challenge.

Prototype 7: this
wheel is completely
ineffective because
the roller is not

Prototype 1: Hard to attach to round and the wheel

dispenser because it had to be at the

exact correct angle to engage. Once  Prototype 2: Attached to dispenser easily but

engaged, it stayed nicely. needed to be adjusted a bit. Tipped robot forward
when the motor slowed down or the dispenser got

is not flexible

While Luminar and

Galactic Girls both \
make many Prototype 3; Gear is not large enough =

for the dispenser. It slips and won't spir*

<
H the wheel =

prototypes, Luminar e Protoype 4:Spins the wheel
3D . t th . e great! Easy to engage, but 2’2‘091‘/95&‘:;2 T"bSV"“

. g o ey tough to drive robot to the ngagew! vz

pr nts er .. exact position -wheel hits goes nolfhoin ': r:ce':.v
R gears if not lined up correctly. ~ because the intake flaps

i 2 don't have enough

prOtOtypeS; and the & | Prototype 6; Somewhat flexibility to them to be

3 ’ difficult to engage and great able to stay engaged with

Galactic Girls make i V‘ \ B . cpinning the roller. The the roller. The roller is

xe B4 octagon shape does not octagon shaped rather
[ ¥ interfere with this type of roller. than round. The corners
thelr prOtOtypeS OUt Of oE i g Not much traction since the mess it up.
e rollers on the wheels spin.
VEX parts.




BUILD

Luminar Galactic Girls
Luminar assembles and tests new ideas on The Galactic Girls put their prototypes
vehicles fo see how they perform. together on a robot to see how well it
performs.

Sometimes they even use simulation to
test new ideas that are hard to fest. _ VEX has a simulation program, VEXCode

» VR, that can be used o test new robot
| designs virtually.

Building is very similar;
however, it is most likely
easier for The Galactic

Girls to build than ,
Luminar. -4 ) AN 13



TEST

Luminar Galactic Girls
Luminar has a team of Test Engineers that The Galactic Girls have a field with the
test new designs to make sure they are challenge and are able to test new
safe and reliable and do what they need designs to see how well they can
to do.

AUTHORIZED {8
PERSONNEL ONLY J

BEYOND THIS

“You never know if something is going to
work until you build it” -Daniel

complete the challenge.

We test many times in a row to see how
consistent our design is and to make sure it
is stable.

“There is always room
for improvement.”

Both Daniel and VEX teams
use this every day!

Testing is very similar, but Luminar

has a team of Test Engineers while

the Galactic Girls must test their -Rich Gunnel 14
product themselves.



IMPROVE |

Luminar Galactic Girls

Luminar uses their research to keep
building new prototypes of new ideas and
to see if it will be an improvement to the
last design.

The Galactic Girls are constantly looking
at new ways to improve their robot to get
even more points from doing a new part
of the challenge.

4.\ A
As you can see, Luminar and Vex A k y ‘n‘h
both approach improvement in a

similar way.

(3 TR e7



COMMUNICATE

Luminar Galactic Girls

Luminar uses driving demos and
advertising to show the world their new
ideas and products.

The Galactic Girls talk with many teams at
the competitions to get new ideas. We
also reach out to new and struggling
teams to help them get better prepared
What Luminar'sacquisiton of startup CivilMaps for a competition.

means for its lidar future

While we both communicate with

people in the STEM field, we don't
https://techcrunch.com/2023/01/04/what-luminars-acquisition-of- have the same aUdienCG as they dO.

startup-civil-maps-means-for-its-lidar-future/




How VEX Has Prepared Us for the Future

For this project we were given the opportunity to tour Luminar in person and talk to:
o one of the founders of the company
o different types of engineers from across the company

We got to compare their engineering process to ours. It was very interesting to learn that, even
within the same company, different types of engineers perform the same engineering cycle,
even though they may do it in slightly different ways. Much like Luminar, the Galactic Girls are
also different types of engineers, and we perform the same engineering cycle.

As you can see through this presentation, VEX and Luminar have very
similar design processes which means that



CREDITS

LUMINAR.

THANK YOU

A huge thank you to Jason, Matt and Daniel, and all the engineers and technicians
who took fime out of their workday to talk with us and share with us how your tfeam
works through the design process.

A special thank you to Natalie for arranging this tour for us and taking time to help us learn more
about Luminar and how your company communicates and some of your ‘secrets of success’.

18



