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Other notes:

Make sure everyone is happy with talking about the tasks listed on the slides. confirm and edit if necessary. 

The idea of each of the demonstration slides is to slowly walk through a demo, piece by piece and in order. 



Purpose During tennis matches, some serves or returns land 
near the boundary of the field-of-play. The high velocity 
of the tennis ball makes accurate human 
determinations of tennis ball position during bounce 
impossible.

This CDR will detail our design and implementation of 
a computer-vision object detection system to 
determine the in-bounds validity of a tennis ball 
bounce on a court.



Implementation
Consider this as a good place to have a diagram that I can talk about. Show the path between Unity 
-> SoC -> FPGA -> SoC -> Web Server and SoC -> Unity with delta(t)

If necessary, this is where we also mention any alternate paths we have to take (just briefly, will 
cover in risks)

Unity

● Capture still images of the tennis ball
● Produce motion of the tennis ball within frame from simulated or black-box function

FPGA

● Process images of the tennis ball using image subtraction

Algorithm (Tennis Ball Calculations)

● Using processed images, determine centroid of the tennis ball
● Determine physical location in 3D space that corresponds with pixel value

Communications Layer

● Create safe data transfer layers for image transfer and data display

Data Display

● Model X, Y, and Z coordinates of each serve on a 3D graph, determine in bounds or out 
of bounds



Team Members and PDR Authority

PDR Authority: Dr. Kaputa



Unity Tasks for CDR



Unity Implementation in Demo

Make this slide a screenshot of our unity scene, including both 
cameras. Maybe add a gif of the ball moving in slow motion, zoomed in 
from the side camera. 

Discuss the camera positioning and talk briefly about how camera FOV 
may slightly complicate things. 



Unity Implementation in Demo (cont)

A super quick slide that just shows a screenshot of our final camera parameters. Can we get all of them 
in one readable screenshot?



Communications Layer Tasks for CDR



Communications Layer Implementation in Demo 
(Unity -> SoC)

Would be great to have this one be a screenshot of the comms between SOC and Unity. 
This can literally be the same fucking slides from PDR lmao 



FPGA Tasks for CDR



FPGA Implementation in Demo

Include a screenshot of simulink design? VHDL code? Something to briefly show our 
implementation that includes the FPGA. 

IF we end up not using the FPGA and instead handle the pixel by pixel processing through the 
SoC instead, maybe include FPGA design but briefly talk about what went wrong? 



Algorithm Tasks for CDR



Algorithm Implementation in Demo

Screenshot of final code for taking centroid locations and turning them into real positions. 

IF we remove the FPGA, include SoC’s rust implementation for calculating centroid positions. 



Data Visualization Tasks for CDR



Data Visualization Implementation in Demo

Tennis ball tracking implementation! Show that we can model where the ball pos is in 3D 
space. 

Showcase the “next shot / volley” button and the ability to import new data. 

Determination in/out of bounds! Show that we can model whether the ball is in-bounds or 
out-of-bounds.

“LED”! Show that there is a part of the webpage that lights up according to the 
requirements in the Rubric



Data Visualization Implementation in Demo (cont)

Coefficient of Restitution! Show that we have the coefficient of restitution graph 
modeled and we calculate a real value. 

Accuracy plot! Show that we have it modeled the real location vs processed 
location, come up with some accuracy number to brag about. 

Accuracy over wind shift plot? Not sure whether we have even looked at this or 
not. 



Business Tasks for PDR



Labor Produced for CDR

Graph of labor for CDR, including burndown rates



Organized Repositories



Risks Camera specifications

● 3840 x 2160 resolution could create images too large to 
quickly process

● Distance from the court diminishes resolution of the 
tennis ball

● Camera angle creates distortion around the edges of the 
tennis court

Processing speed

● Large-format images will take longer to process
● Snickerdoodle may not be the best hardware

Major delays

● Issues with workflow or implementation
● Meeting due dates

Mention the things that really fucked us over during this project

Mention the problems that stopped us from getting any further



Future Work Detail exactly what else we would do if we had a larger 
budget.

Mention how we would connect the system to the 
physical cameras

Estimated final time and cost for full implementation?



Executive Summary

Final cost to meet PDR: $7,532             Estimated cost to meet PDR: $6,950

From our own development, labor required from PDR to CDR is estimated at 113 hours. 

Estimated cost: $11,300

Total for PDR and CDR = $18,532

Update with final CDR prices!

Hardware and Software decisions

● Use of the Snickerdoodle over Jetson TX1
● Discussions on FPGA implementation
● Google Sheets over Gantt chart
● Plotly for data visualization
● Camera positions

Hardware and Software Decisions may need to be a 
slide by themselves.

Immediate future for Group 2: Detect Inc.

questions about final implementation?


