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Throughout our project, managing our
resources, communicating with our peers, and
determining the best course of action were vital

to the success of our group. As such, we
implemented various methods to ensure our

group completed the project before the
deadline.

Project Management Sheet: We used
a project management sheet to
determine what tasks needed to be
completed, when they needed to be
done, and who was responsible for
each task.
Gantt Chart:: The Gantt chart allowed
us to visually display deadlines and
resources throughout the project.
Design Brief: As customary with most
projects, we created a design brief that
clearly stated the problem, criteria,
and constraints we had to complete to
have a successful project.
Decision Matrix: Our team
collaborated on the decision matrix to
determine how we could complete the
project’s criteria while keeping both
the project’s and our constraints.

Project Management



Research &
Biomimicry
After we determined the criteria and constraints of
our project, we looked at previous designs and
specific concepts we wanted to use in our design.
Additionally, we had to include an aspect of
biomimicry in our design, We decided to use bee
hive modularity through a repeating pattern of
supports and door placements that allows for
modular construction of each floor of the building. In
doing so, our build process was expedited and gave
our group ample time for testing, iteration, and
debugging. Moreover, by using a modular design, we
could scale our programming based on the number
of floors we install on the elevator.
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Generate Concepts
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To generate our first prototype, we  used
CAD software (Onshape) to create a design
based on previous designs made along
with the unique design aspects we decided
on, such as a modular elevator floor design,
a rack and pinion carriage system, and
scissor doors. Next, we created a Bill of
Materials for our design and assembled the
design. Some design changes we made
through our iterations were:

Change from servos to motors because
of insufficient 3-wire ports
Change from gearbox bracket to 2x2
angle bracket for rack and pinion
support due to insufficient materials
Shift of bumper floor selectors to
opposite side due to insufficient space
Addition of limit switch selector panel
on carriage for selection in elevator
carriage
Addition of battery holder since there
was previously no designated space for
battery
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Programming
Our programming process followed three
steps. First, we modeled the inputs and outputs
of our system using flowcharts and
pseudocode. Next, we translated our models
into C++ code. Finally, we debugged and
optimized our code to ensure we met the
criteria to the best of our abilities.
Some highlights of our programming included:

The use of a feedback controller using
absolute distance to determine elevator
height
Manually writing of math functions (i.e. abs,
max) for use throughout 
Modularity using methods so debugging
occurred in isolation and documentation
was easier
Version control using GitHub repositories
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Final Design
Shown is our final design for our project. We
were able to meet all criteria theoretically but
were unable to make the LEDs blink due to
faults with the VEX Brain. To combat this, we
decided on a system of colors and text on the
Brain screen as a replacement. The final design
included:

Carriage movement to any floor
independent of current floor using P
controller
Automatic gates based on carriage
distance to floor (±5mm)
Floor selection using bumper switches on
the floors and limit switches on the carriage
despite carriage size constraints
“Maintenance Mode” that allowed
technicians to easily access the elevator
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Process and Design Reflection

I learned how to research and
brainstorm an effective design,
implement that design using CAD
design software, create a detailed
BOM for ease of assembly, efficiently
program an elevator that meets the
design criteria, program an elevator
using a proportional controller, and
display telemetry that effectively
communicates the status of the
elevator, and communicate with my
team members to ensure our project
stayed on schedule.

LEARNING
Some potential improvements to the design
included:

Increase rigidity of elevator gear rack1.
Make the LEDs function correctly2.
Create a more noticeable display when the
floor is reached

3.

Some potential improvements to our team’s
dynamics included:

Communicate more often (e.g. through email
to keep each other updated during absences)

1.

Explain our thought process while we are
working to determine the most effective path
forward

2.

Document our process more (i.e. take more
pictures and videos throughout the initial build
and programming stages).

3.

IMPROVEMENTS
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Links
Quick

Project Management Models

CAD and Technical Drawings

Bill of Materials

GitHub Repository

Videos and Media

https://drive.google.com/file/d/14UvD4zXdlyaLTSAZiRs-zVAAL9DfImUc/view?usp=drive_link
https://cad.onshape.com/documents/7fc7cdf066143723a8bdc489/w/654f85b88952b507438878c5/e/f4604c28202e600802e5376b?renderMode=0&uiState=67ff06ddce13531524bef3ce
https://docs.google.com/spreadsheets/d/1Rd3R2mUfz8WJ5LNtFCHd6ooXp17TjnNnvO_dUK3XDqw/edit?usp=sharing
https://github.com/Squirrr/PLTWElevatorProject
https://drive.google.com/drive/folders/1--DsUfvtJBvYJiZuDdU5Mv0GnlRskBqI?usp=sharing

