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SpaceX is the company we selected
to analyze and compare their design
process to ours. The company's
ambitious goals and achievements
stand out to us, as the essential fact
is that they are resilient and they
never give up. The development of
the Starship, intended for
interplanetary travel, proves the
company's commitment to pushing

the boundaries of space exploration

beyond Earth.

We went onto SpaceX’s website and Elon Musk’s biography by Water Isaacson to
research about what engineering design process the professionals at SpaceX use.
SpaceX’s iterative approach to design is “learning by failing”. In the traditional
aerospace industry, companies spend years designing the rockets before finally
building and testing. On the contrary, SpaceX has a different design process.
Rockets and engines would be quickly prototyped, tested, revised, and tested
again until something managed to work. Their design process allows them to
accelerate development quicker than most other companies in the space industry,
enabling them to see their hypothesis's real-life results.

SpaceX learns through experience rather than attempting

to anticipate all possible system interactions

Traditional Developments Use Single Cycle to Product—This Mandates
Heavy Systems Engineering to Protect the Design-Build-Test Investment

Test Experience €

SpaceX relies on rapid design-build test cycles to inform design by experience

Test Experience <€
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CHALLENGE

Our Vex IQ team implements the
engineering design process by
researching the problems we are trying
to solve and designing multiple
prototypes before we start testing. Like
SpaceX, we attempt to test the designs
quickly to gain more information. That is
how we developed designs like our flip-
up roller and cantilever design (see fig.
on the right) through multiple iterations
and testing. After we tested, we took
notes (see pg. on notes) of the things
that went well and things that didn’t go
so well and move on to our next
prototype. Ultimately, we chose the best
prototype and used that one for our
final design. Rapid testing helped us find
things we must improve on and saved us

a lot of time.

Added structure to the cantilever (iteration 3)

On our first iteration of our robot, we spent a lot of time researching and
designing each individual part, and learning about how to build each piece. When
we decided to build a second robot, we took the results of the testing we did
earlier and created prototypes, and did the engineering design process all over
again, but way quicker because we now know how to build those parts, and we had
past experiences. Ve used the same strategy as SpaceX-"“informed design by

experience”. This managed to work out really well in the end.



Career Readiness

Importance of the Engineering Design Process

Vex robotics competitions prepare us for our future careers by teaching us the
importance of the engineering design process. We learned that we couldn’t just
create a design from nowhere and use it, and the only way to improve each design is
by research and testing. In our future careers in STEM, we would have the ability to

apply the engineering design process to figure out a problem in the real world.

Setting Deadlines

It also helps us with our future careers by setting deadlines for us. Each competition is
like a deadline, and our team has a set amount of goals we prepare to finish before the
competition. Having a deadline ensures we are always on task and doing everything to
the best of our ability. Sometimes, just the right amount of stress drives us to do what

we usually couldn’t, and most of the time, we are surprised by what we can do.

The importance of teamwork

Another way that Vex robotics competitions prepare us for our future careers is by
teaching us the importance of teamwork, not just with our teammates. We learned that
the meaning of VIQRC is not solely about winning but also about making friends along
your journey. Other teams would help us, and we will help others, as it is all part of
growing and improving. VIQRC brought together people who wouldn’t meet otherwise,
creating many friendships with others. We talked to teams worldwide and forged
genuine relationships with other teams that would last forever. We share ideas to move
forward together and learn about robotics together. We hope to meet the teams that

helped us and those we helped in Dallas.



Thank You, VEX

This is the first year for all of our team members in
robotics. Ve feel very grateful for Vex to provide us
with such great opportunities and prepare us to
pursue our dreams as aerospace engineers/stem

leaders to make the world a better place.
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Notes we took




