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Figure 1: Easy take down and set up

Scoring Matrix:

A Scoring Matrix was created to identify the team's main priorities
for the project. Three main focuses were determined:

-Consistent Ball Returns: Enhancing the robot's ability to
accurately track and swiftly move along the projected path of the
ball.

-Works w/o Supervision: Implementing a push and go standalone
system, such as the Jetson Orin Nano, to enable the robot to work
without direct supervision.

-Quick Set Up: Quick-release hardware was explored alongside
frame modifications aimed at boosting stability.

Table 2: Design requirements
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setup, our stand maintains a fixed
position for consistent tracking. Its
height allows for precise ball tracking,
even at the table's edges where the
view cone of the camera affects
visibility. LEDs were integrated to
ensure consistent lighting across
different environments.

Figure 4: Camera stand

Analysis:

Stability analysis, conducted
experimentally and through finite
element analysis (FEA), identified
areas susceptible to vibrations and
in need of reinforced design
elements. Both methods revealed
the need for additional structural
support to minimize frame
deflection. The implemented
structural enhancements, shown
below, ensure precise and
consistent paddle movements,
enhancing the robot's overall
performance.

Figure 5: FEA analysis of frame stability

Figure 6: Inner support beams and weights
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Controller:

The robot receives position data
then executes G-code commands
to the ClearCore Arduinos. G-code
allows us to move stepper and
servo motors in inches to specific
positions in the real world. The
controller ensures smooth motor
acceleration and deceleration to
prevent robot shaking and
minimize stress on structural
components.

Figure 9: Coding flow chart

Final Design:

The final design of this project has
5-axis of freedom (X,Y,Z,Swing,Tilt).
This project uses a ball detection
camera to communicate with a
5-axis gantry system to consistently
return a ping pong ball.

Figure 10: Ping pong robot final design



