
Milestone 1

Matt Brown, Josh Byers, Charles Carroll, Zach Cox, Joseph Downey, 
Gabe Manero, Jakeb Nielsen, Andrew Olvera, Gavin Wentz, Hunter 
Wolfe



HIGH LEVEL OVERVIEW 



HIGH LEVEL OVERVIEW ZOOMED 1 



HIGH LEVEL OVERVIEW ZOOMED 1 



HIGH LEVEL OVERVIEW ZOOMED 1 



Physical Design Overview

Prototyped Degrees of Freedom at the 
End of Fall Milestone 3.

Final Design for Ball Spinner. 



Physical Design Team (Goals and 
Achievements for MS1)

Goals
● Fully designed 3D model of ball spinner and electronics enclosure ready for 

fabrication

Achievements
● Ball Spinner Design Completed
● Enclosure Design Completed and Structural Frame Built
● All material ordered for fabrication
● Plan for fabrication determined

Key Technologies
● SOLIDWORKS - 3D model ball spinner designs as well as enclosure layout
● 3D Print Lab - create rapid prototypes and fabricate non-load bearing components
● Shop - fabricate and adjust metal parts 

3D Modeled and Printed Ball Spinner 
System inside an in progress Electronics 

Enclosure



Physical Design Team (Future: MS2)

Goals

● Continue work on enclosure (Bottom panel and acrylic box mounting)

● Completed 1st and 2nd degree assembly

●  Ensure assembly is ready for motor mounting





Team Pi Demo



Team Pi (Goals for MS1)
● Get unit testing implemented

● Add override mode to diagnostic mode page

● Improve UI for touch accessibility

● Add analysis options to the analysis mode page

● Estop implementation

● Oscilloscope testing

● Update system schematic 

● Finish PCB development



Team Pi (MS1 Achievements)

● Got basic unit testing implemented

● Added override mode to diagnostic mode page

● Added global style sheet for improved touch capability

● Display encoder data for the primary motor.

● Added analysis options to the analysis mode page

● Estop Integration

● Tested oscillations with and without logic level shifter

● Completed update of schematic 

● Finished PCB schematic and layout



Team Pi (Future: MS2)

● Add encoders to the 2 stepper motors

● Finalize the wavelet implementation within the analysis mode page

● Build standalone app

● Adding ENA connection for both stepper drivers to drop current

● Switching to UART comms for VESC

● PCB routing and order



Team Pi UML 















Team Pi Current Electrical System



Unchanged Portion



E-STOP



Oscilloscope Testing

Capture 1        Capture 2

Frequency
15.617 kHz      15.613 kHz

Peak-to-Peak
3.1 V                      3.5 V

Duty Cycle
91.304%.           91.309%

Pulse Width
58.46 µs               58.48 µs





Ciclopes - Overview



Ciclopes - Client Side Models



Ciclopes - Ciclopes-API UML / Architecture



Ciclopes - Goals for MS1

● Develop Ciclopes-API service
○ Lane/Ball detection/segmentation + Pose estimation

● Implement functionality from last semester’s testing
● Prototype frontend integration



Ciclopes - Accomplishments for MS1

● Developed Ciclopes-API service
● Implemented and improved upon last semester’s processing 

implementation
○ Trapezoid from segmentation for corner points
○ Scoring of lane trapezoid fittings + take max
○ Auto detection of used lane

● Prototyped client side UI + workflow



Ciclopes - Ciclopes-API Execution



Ciclopes - Inference + Lane Selection Overlay

https://docs.google.com/file/d/12yggd-nSJGl-VFZEFJPyxE5NpZy6RioL/preview


Ciclopes - Mock Demo

https://docs.google.com/file/d/15QFfYVt3uq5Qq4LgV8ddaiEjXZDL1HdA/preview


Ciclopes - Goals for MS2

● Integrate fully into client application
○ Improve upon UI for better user experience
○ Improved data visualization for interpretability

● Utilize smart dot data for release and ground point detection
○ PoseEstimation from average approach time before release and a few frames after
○ LaneBall from ground contact after

● Non blocking inference of SAM3D Body
○ Separate API calls for LaneBall and SAM3D Body – LaneBall will finish much faster

● Implement edge case handling
○ Ball leaving lane
○ Many frames without ball detection

● Real world test
● Stretch Goal: Prototype on device inference for one architecture

○ Experiment with camera setup workflow for immediate user feedback





Wiki (MS1 Goals)

● Get team members setup for development
● Update for last semesters presentations
● Start adding this semester’s progress



Wiki (MS1 Achievements)

● Most team members are set up for development
● Updated the site for last semester

○ Proposal
○ Milestone Presentations

● Added 2026 Capstone
○ Proposal
○ Current state

■ Mobile App











Mobile App - Demo!
Video page

https://docs.google.com/file/d/1hl65J0l6gbngDMcIwXAOMSBedd-rAOIt/preview
https://docs.google.com/file/d/141rTIM-UYAEJ6QG9u18Us9LLVubLPikE/preview


Mobile App (MS1 Goals)

● Improve event and session creation/navigation
● Update ball arsenal for ball colors
● Implement Ciclopes Additions



Mobile App (MS1 Achievements)

● Events and Sessions
○ New popups for creation
○ Changed navigation from main page to 

games
● Ball Arsenal

○ Added ball customization for ball color
● CellularCore/Unit Testing

○ DateTimeCalculator
○ StringToColorConverter

● Ciclopes Additions
○ Integrated SmartDot into Video Page
○ Take Derivative of acceleration data
○ Save the SmartDot data and video to send to cloud

● Made adjustments to Bluetooth Page and Service
○ Added auto connect Feature
○ Added Device data
○ Refactored Service to make it closer to C++ Code

● Got MMS and MMC* working
○ MMS has all the features that the Metawear app 

has
○ MMC has most of the features that the Metawear 

App has - Gyro and Mag not working



Mobile App (Future: MS2)

● Improve Stats Page

○ Add onto bits used for shots

○ Calculate more stats from the database

● Add requested features to Ball Arsenal and Event/Establishment creation

● Create Cloud Sync Feature

● Improve Ciclopes

● Improve Bluetooth to MMS and MMC



Mobile UML Overview



Mobile UML - Page Models



Mobile UML - Video



Mobile UML - Page Models



Mobile UML - Page Models



Mobile UML - View Models



Mobile UML - Database



Mobile UML - Managers



Mobile UML - SensorBufferManager



Mobile UML - Services



Mobile UML - MetaWearService



Mobile UML - WatchBleService



Mobile UML - WatchPage



Mobile App - Event and Session Creation



Mobile App - Ball Arsenal Updated



Mobile App - Video Page Update





Database Schema



Cloud (MS1 Goals and Accomplishments)

● CI/CD from Main to Digital Ocean (DockerHub)

● Fix Mobile App API Points(Key)
● Get Spaces Object Storage for Ciclopes



Cloud (Future: MS2)

● Implement Changes to Pi Teams API Point

● Deprecate old feature
● Maintain Cloud





Smart Watch UML



Smart Watch UML (Expanded)



Tools and Technologies

● Flutter - framework

● Dart - programming language

● Kotlin - Android BLE foreground services 

● Visual Studio Code - IDE

● Bluetooth Low Energy (BLE) 

● Android/IOS Launcher - Emulator



Smart Watch (MS1 Goals)

● Update UI with requested workflow changes

● Bug fixes coming in from last semester
○ Swipe navigation

○ Strike button 

○ Pins standing vs left standing

○ Coloring differences from cellular

● WatchOS notifications from app

● Plan packet handling



Smart Watch (MS1 Achievements pt. 1)
● Updated UI

○ New swipe through technique (7 pages)

○ Merged logic/common widgets from 2 

phase

● Bug Fixes
○ Pins left standing

○ New coloring (frame page included)

○ Swipe and exit navigation for every page

● Watch Notifications from 

application 
○ BLE active and connect/disconnect

● New pages
○ Home page

○ Sessions page

○ Settings page

● Account data from phone on connection  (testing)
○ Session Ids
○ Session names
○ Username
○ Ball information
○ Hand



New UI 

(NEW)

Submission of Shot



New Pages

New coloring on second shot New coloring + Info Bar Home page

Remove confirmation
Settings page

**Sessions page



Workflow



Smart Watch (MS1 Achievements pt. 2)

● Refactored shot model
○ Reflects new input and more closely aligns with the 

phone’s data collection

● Basic implementation of a Bluetooth packet queue

● Shot data processing now triggered by submit

● Game page deletion confirmation



Smart Watch (Future MS2)

● Solidify BLE packets
○ Different types

■ Startup/end

■ Session

■ Shot

■ Watchdog

○ Shot packet data

● Constructing Packets
○ Chunking/parsing packets

○ Both sending/receiving ends

● Expand functionality of the queue
○ Sending all packets through it
○ Hooking up to the BLE Manager

● Stance Page updates
○ New look + intervals of half a board
○ Dependent on lane
○ Flipping per hand

● Game Page updates
○ Score updating



Smartwatch Demo + Unit Tests

https://docs.google.com/file/d/1wk_LFbCLaFUCP7d2nbcS-_J_EeNZwkvy/preview



